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Executive Highlights

▪ The first virtual ADA Scientific Sessions were a great success, and this report brings you
our full coverage of diabetes therapy, technology, obesity/prediabetes, and big picture topics - over
500 total pages of content!

▪ On the tech side, it was a remarkable year for AID, as ADA featured real-world and
pediatric data from one new AID system (Tandem's Control-IQ), pivotal data from a
second-generation AID system (Medtronic's MiniMed 780G), and pre-pivotal data from another
system to launch in 2021 (Insulet's Omnipod 5). The results from the three systems are promising:
not only were glycemic outcomes improved but time spent in closed loop was >90% in all three
systems, which indicates that AID is becoming easier to use. That said - that's not the metric we
care most about. What we care most about are the measures that enable greater time in range.
That means less hyperglycemia, particularly fewer spikes above 250 mg/dL (above 14 mmol), and
less hypoglycemia, or data below 54 mg/dL (below 3 mmol). We were excited at every turn to hear
about time in range and far more references to AGP. Notably, we also saw data from Beta Bionics'
iLet (insulin-only pivotal enrollment "nearly complete") and the first data from Lilly's AID system.

▪ Evidence around CGM continues to build - this year, we noticed a focus on CGM in
type 2s and data around cost-savings and ROI (return on investment). A number of
studies showed significant reductions in adverse events after initiating CGM, including DKA,
severe hypo, and all-cause hospitalizations and we are hearing this post-ADA as well (check out
this impressive Medtronic data from its partnership with United Health Care, and this is 670G,
not even 780G yet). Some presenters, namely Dr. Irl Hirsch, took this data one step further,
estimating the amount of total healthcare cost saved from these reductions in adverse events.
Elsewhere, a poster from Abbott (78-LB) found very strong A1c reductions in non-insulin-using
type 2s using FreeStyle Libre and a number of extension studies comparing CGM vs. SMBG
confirmed that the advantages of CGM are maintained through several years.

▪ The meeting was data-rich on the diabetes therapy side, as several much-anticipated
trials had their results presented. Bookending the conference was the presentation of results
from VERTIS-CV for Merck/Pfizer's SGLT-2 inhibitor Steglatro, which helped to further clarify
class effects for SGLT-2s on MACE, heart failure, and renal outcomes. CVOTs continue to push the
field forward, as we continue to learn from these trials, both new and old: at ADA, we saw many
critical new analyses of past CVOTs (EMPA-REG, REWIND, CAROLINA, and more) that further
strengthened the many important benefits of SGLT-2s and GLP-1s on glycemic, heart, kidney, and
other outcomes. The VERTIS-CV was an astounding presentation that put into context the
immense impact from SGLT-2s on heart failure and risk of kidney disease. Encouragingly, major
momentum continues to build on the type 1 "cures" front - this year, positive and promising data
were presented on Provention's teplizumab, Novo Nordisk's anti-IL 21/GLP-1 combo, and J&J's
golimumab. We're hoping to see multiple options for patients emerge in this field which has
traditionally been very difficult to find success in. Moreover, we learned a great deal about exciting
new candidates in the pipeline, including Novo Nordisk's once-weekly insulin icodec, Pfizer's oral
GLP-1 candidate, vTv's glucokinase activator, Theracos' new SGLT-2 inhibitor bexagliflozin, and
Lilly's high-dose formulation of Trulicity. These innovative therapies will surely help to shape the
direction diabetes care in the years to come!

This report contains our full coverage of diabetes/obesity therapy, diabetes technology, and big picture topics
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from the ADA's 80th Scientific Sessions. Talk titles highlighted in blue represent new coverage that wasn't
included in our daily highlights (day #1, day #2, day #3, day #4, or day #5). Note that some talks may appear
in multiple sections.

Our sections proceed as follows (you can navigate through by using our click-able table of contents below):

▪ Themes

▪ Automated Insulin Delivery, Pumps, and Pens

▪ Glucose Monitoring - BGM and CGM

▪ Digital Health, Telemedicine, and Decision Support

▪ DiabetesMine D-Data Exchange

▪ SGLT Inhibitors

▪ GLP-1 Agonists

▪ Insulin Therapy

▪ DPP-4 Inhibitors

▪ Novel Therapies

▪ Beyond A1c and Hypoglycemia

▪ Type 1 "Cure" Therapies and Pathophysiology

▪ Adjunct Treatments for Type 1 Diabetes

▪ Treatment Algorithms, Strategies, and Guidelines

▪ Obesity

▪ Prediabetes, Diabetes Remission, and Diabetes Prevention

▪ Diabetes Complications

▪ Policy, Epidemiology, and Education

▪ NAFLD/NASH

▪ Award Lectures and Additional Topics

▪ Behavioral and Psychosocial

▪ Events

▪ Exhibit Hall

Table of Contents

Themes
Diabetes Technology

1. Automated Insulin Delivery: Convincing Real-World Data from Control-IQ, MiniMed
780G Pivotal Shows Strong Improvement From 670G, Encouraging Pre-Pivotal Data
from Insulet
2. Quick Calculations, Detailed Analyses, and Reductions in Adverse Events All Show It's
Time to Pay for CGM
3. Medtronic Diabetes: New Leadership and $337 Million Blackstone R&D Investment -
What Will It Mean for Patients and Providers?
4. Telehealth and Digital Health: Increasing Access and Improving Outcomes for Rural
and Underserved Patients
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5. Diabetes Technology in the Era of COVID-19: Challenges, Opportunities, and Hope

Diabetes Therapy

6. VERTIS-CV Clarifies SGLT-2 Class Effects on MACE, Heart Failure, and Renal
Outcomes
7. Type 1 Prevention and Intervention Landscape Marches Forward: Teplizumab Follow-
Up Shows Clinical Onset Delay of Three Years; Positive Results Usher Novo Nordisk's
Anti-IL-21/Liraglutide and J&J's Golimumab to Phase 3
8. KOLs Call for Highly Specific Usage of SGLT-2 Inhibitors and GLP-1s in Type 1; More
Data on vTv's Glucokinase Activator TTP399 Tentatively Hints at Broader Adjuncts on
the Horizon
9. Exciting Candidates Coming Down the Pipeline: Oral GLP-1 Agonists, New SGLT-2
Inhibitors and Glucokinase Activators, and Higher Doses of Pre-existing Therapies
10. Enthusiasm Grows for SGLT-2s and GLP-1s on Impacting Renal Outcomes
11. NASH/NAFLD Candidates Continues to Rise, While Late-Stage Success Remains
Elusive; Is Lack of Proper Diagnostics Slowing the Field?
12. The Future of Obesity Care: New Trials, Pharmacotherapies, and Lifestyle
Interventions
13. Focus on Health Equity and Social Determinants of Health in Therapy and Tech
Emphasize Needs for Systemic Change

Automated Insulin Delivery, Pumps, and Pens
MiniMed 780G Pivotal Trial: +1.4 Hour/Day Gain on TIR and 0.5% A1c Improvement on
MiniMed 780G vs. Baseline (SAP or MiniMed 670G); 95% Time in Closed Loop Through
3-Month Study
Real-World Data from Control-IQ: +2.4 Hours/Day TIR, 96% Time in Closed Loop in 1,649
Early Adopters; Improvements for Both Type 1s and Type 2s
First Ever Head-to-Head Comparison of Closed Loop Systems: MiniMed 780G Delivers
Improved Glycemic Outcomes vs. 670G in Teens/Young Adults; 5.7 Auto Mode Exits per Week
with 670G vs. 1.7/Week for 780G
Horizon Pre-Pivotal Delivers +1.7 Hour/Day Time in Range in Adults (n=18) and +3.3 Hours/
Day in Children (n=18); 97% (!) Time in Closed Loop and Very High System Usability Scores
Tandem's Basal-IQ (Predictive Low Glucose Suspend) Significantly Reduces Self-Reported
Severe Hypo Paramedic Visits (-45%), ER Visits (-77%), and Hospital Admissions (-75%)
Tandem's Control-IQ in Young Children (2-5 Years; n=12) Increases TIR by 1.8 Hours/Day,
Time <70 mg/dl Reduces From 3.7% to 1.5% (-32 min/day)
MiniMed 780G New Zealand Data: Time in Range +3.3 Hours/Day with Advanced Hybrid
Closed Loop and 100 mg/dl Set Point vs. Run-in; 96% Time in Closed Loop; CE-Marked
Announced Yesterday
Five Medtronic Posters on Extended-Wear Infusion Set: 7-Day Survival Rate of 81%; Can
Reduce Annual Insulin Waste by 5-10 Vials Compared to 2/3-Day Sets
Beta Bionics Gen 4 iLet Insulin-Only Pivotal Enrollment "Nearly Completed"; Home-Use
Study Shows +1.9 Hours/Day TIR, Time <54 mg/dl From 0.6% to 0.2% With Bi-Hormonal vs.
Insulin-Only
Bi-hormonal Bionic Pancreas Optimal for Mean Glucose (136 mg/dl) and TIR (81%) at 100
mg/dl Set Point, with no Increase in Hypo (Compared with 115 and 130 mg/dl)
Medtronic's ADA Analyst Day: $337 Million R&D Investment from Blackstone; No Publicly
Shared Pipeline Timings Under New Leadership
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First Lilly AID Data Shows System is Safe in Small, Inpatient Feasibility Study-Negligible
Hypoglycemia after Pizza/Pancakes, With or Without Premeal Bolus
Dr. de Bock Very Enthusiastic About 780G's Impact on TIR in "Challenging" Adolescent
Group
Barbara Davis Center's PANTHER Project Provides Targeted Education to Help Patients
Onboard with MiniMed 670G and Control-IQ Hybrid Closed Loop Systems
Ultra-Rapid Insulins Safe and Effective in 670G & 780G, but Apparently Not More So Than
Rapid-Acting Insulins; Possible Exception: 780G with FiAsp May Blunt PPG Relative to
Novolog

AID, Pumps, and Pens Posters

Glucose Monitoring - BGM and CGM
Abbott Poster Shows FreeStyle Libre Reduces A1c by 0.9% (8.5% baseline) in Non-Insulin
Type 2s (n=497) and 0.6% in Basal-Only Type 2s (n=277) After Six Months; Reductions
Sustained at 12 Months
Swedish GOLD Study Extension (n=107) Shows Sustained Effects with Dexcom G4 vs. SMBG
Out to 2.5 Years: 0.35% A1c Reduction, +2.1 Hours/Day TIR, Satisfaction and Hypo
Confidence Improvements
SENCE RCT (CGM in Young T1s) 12-Month Extension: Sustained CGM Utilization and Hypo
Reduction, but Still Over Half of Day >180 mg/dl
Pre-/Post- Study Shows FreeStyle Libre is Associated with 60% Reduction in Acute Diabetes
Events, 33% Reduction in All-Cause Hospitalization
Dexcom G6 With Urgent Low Soon Alerts Reduces Rebound Hyperglycemia Events by 7%
After <70 mg/dl Event, 33% After <54 mg/dl Event vs. Dexcom G5
Use of Dexcom G6 Delivers Two-Times Greater A1c Improvements vs. Connected BGM Across
All Baseline A1c Groups in Onduo's Virtual Diabetes Clinic
Dexcom-Sponsored Symposium Sheds Light on Success, Failures, and Opportunities for
Inpatient CGM Implementation During the COVID-19 Pandemic
Dr. Irl "I Am Not a Healthcare Economist" Hirsch Calculates Potential DKA-Related
Hospitalization Cost Savings in the US at $4.6 Billion (!) With CGM
Analysis Estimates ~$300 Million in Annual Cost Savings if CGM Were Given to All Type 1
Medicaid Beneficiaries; $1.15 Billion in Reduced Costs vs. $850 Million to Cover Dexcom G6
for All Type 1 Beneficiaries
Dr. Richard Bergenstal and Emma Wilmot Face off on Whether Technology Alone Can Prevent
Severe Hypoglycemia
Dr. DeSalvo's Clinical Pearls on Shared Goal-Setting, CGM Alerts and Arrows, Hybrid Closed
Loop, and Nutrition
Drs. Philis-Tsimikas and Huang Debate Value of CGM in T2D; Clear Clinical Utility, but Case
for Cost-Effectiveness Needs More Research and to Take the Who, What, and Where into
Account
The "Frontline of Diabetes Care": Dr. Richard Bergenstal Demonstrates Practical CGM Use in
Type 2 and Hints at Further Uptake with COVID-19 Telehealth
Prof. Danne and Dr. Winter Debate A1c vs. TIR-Cost of CGM and Evidence of TIR's Link to
Complications Central Sticking Points
DKA Rates Among PWDs on Pump/MDI Cut in Half Following FreeStyle Libre Initiation in
Large French Observational Study
Cleveland Clinic's CGM Shared Medical Appointments Reduce A1c by ~0.8% (Baseline:
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8.4%-9.1%); New DATAA (Download, Assess, Time in Range, Ares to Improve, Action Plan)
Model for CGM Interpretation
Flash CGM Scanning Frequency Indicates that Time Until Performing a Scan After Dropping
<54 mg/dl Might be Strongest Predictor for Impaired Awareness Assessment
Minimally-Invasive Biolinq CGM Early Feasibility Studies (n=15 and n=10): Strong
Correlation with YSI Values Through 7-Days; Clinical Studies "Later in 2020"
German "SPECTRUM" CGM Training Program Delivers A1c Reduction of ~0.1% from
Baseline 7.7% and Improves Patient-Reported Outcomes

Glucose Monitoring Posters

Digital Health, Telemedicine, and Decision Support
One Drop to Launch Long-Term (1-6 Month) Outcomes Forecasts For 30-day Average
Glucose, Blood Pressure, and Weight "Within the Year"; Overnight Hypo Prediction Model
Achieves AUC of 0.82 for CGM Users
Users Randomized to Glooko's MIDS Basal Titration System and Control Group (Paper-Based
Titration Tool) Have Similar A1c Reductions at 16 Weeks
Group Lifestyle Intervention for Weight Loss and Glycemic Control Among Adults Delivers 5%
Weight Loss at 12-Months, Regardless of In-Person vs. Telephone Program Delivery
Onduo Virtual Diabetes Clinic Drives Significant Reduction in Diabetes Distress Among Type
2s After 3 Months
Algorithm-Guided Basal-Bolus Therapy Shows Six-Month Average Blood Glucose and Time in
Range Improvements in Type 2 Patients
Electronic Health Record-Based Real-Time Glycemic "Excursion Event Alerts" at Yale Medical
Center Improve Inpatient Time in Range by ~4%
Predicting In-Patient Hypoglycemia with Machine Learning: Model's Top 10% Highest-Risk
Patients Make up Half of All Hypo Events
Rural Diabetes Telehealth Intervention Delivers 1.4% A1c Reduction After Six Months among
Veterans with High Baseline A1cs
Maryland's 3-month Telehealth Diabetes Bootcamp for High-Risk Adult Type 2s Costs $1,471/
Participant, 1.6% A1c Reduction After Three Months
Project ECHO T1D Tackles Complexity of Diabetes Cases in Primary Care
Precision Medicine in Type 2 Diabetes - Using Individualized Prediction Models to Optimize
Selection of Treatment
Dietician-Led Preventative Interventions Improve Health Outcomes for Patients at Risk of
Heart Disease and Type 2 Diabetes; RDN-led Interventions Improve Compliance with Optimal
Care Goals Among Type 2s
DPP + Three Whole-Population Interventions Modeled to Reduce 10-Year T2D Incidence by
17% at Cost of ~$68k/case prevented; Neat Tool Helps Policymakers Determine Prevention
Path
Team-Based, Patient-Centered Telemedical Model Expands Rural Access, Shows Promising
Glycemic Improvements, and Facilitates Patient Engagement and Diabetes Self-Management
Utilizing Personal Health Data - How Much Do We Need, and What Should We Do with It?
Dr. Einhorn Describes the "New Era" of Diabetes Care Enabled by CGM and Telemedicine
Diabetes Apps - To Recommend, or Not to Recommend?
Dr. David Wagner's Recommendations for Diabetes Care Text Messages for Adolescents and
Teens: Emojis, Memes, and Humor
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Digital Health Posters

DiabetesMine D-Data Exchange
"Collaboration Needs to be the First Step, not an Afterthought"; Expanding Digital Health
Requires Collaboration at All Levels Between Providers, Innovators, and Patients
Dana Lewis Presents Qualitative User Experiences with Closed Loop Systems, Tandem
Control-IQ, Medtronic MiniMed 670G, and CamDiab CamAPS FX
Product Demos: HappyBob, Emmett App, Nemaura sugarBEAT, Biolinq, and LifePlus
LifeLeaf HappyBob Emmett App Nemaura sugarBeat Biolinq LifePlus LifeLeaf

Managing Customer Expectations, Training, and Efficiency: Customer Support Challenges in
an Interconnected World
Interactive, Remote Diabetes Product Support: "Ditch the Manual"

SGLT Inhibitors
Full VERTIS-CV Results Confirm Neutrality on MACE, While More Pronounced Effects on
HHF and Renal Outcomes Seen; Discussion Emerges on Class Effect for SGLT-2 Inhibitors
KOLs React to VERTIS-CV Results: What Might Explain VERTIS in Relation to Other SGLT-2
CVOTs? Is There a Class Effect, and If So, On Which Outcomes?
Dapagliflozin in Diabetes Prevention? New DAPA-HF Analysis Finds 32% RRR in Diabetes
Incidence w/ Dapa in Sub-Population of Patients w/o Diabetes at Baseline
SGLT-2s and the Kidney: Dr. Tuttle Highlights Invokana's Broad Renal Indication and Class-
Wide AKI Risk Reduction
Empagliflozin Delivers Significant CV Benefits Within Weeks of Initiation: 17 Days for Effects
on Heart Failure Hospitalizations and 59 Days for CV Death in Post-Hoc Analysis of EMPA-
REG
New EMPA-REG OUTCOME Data: 19% Risk Reduction for All-Cause Hospitalization and All-
Cause Mortality with Empagliflozin
Real-World Analysis Finds Significant CV Benefits w/ Adding SGLT-2 Inhibitors Instead of
Sulfonylurea to Baseline GLP-1 Therapy
Medicare Beneficiaries are 55% and 69% Less Likely to be Prescribed GLP-1s and SGLT-2s
Than People w/ Commercial Insurance, According to New Analysis
Humana Cohort Study of SGLT-2s Identifies HF/All-Cause Death Benefit with Dapagliflozin,
Greater Persistence with Empagliflozin - with Significant Limitations
New SGLT-2 Bexagliflozin Posts Strong Phase 3 Results on Efficacy, Safety, and CV Effects
Do SGLT-2 Inhibitors Target the Metabolism, Heart, or Kidney? Novel Mechanistic Insights
on the Cardiorenal Benefits of a Complex Drug Class
CREDENCE Post-Hoc Analysis Finds Highly Significant Reductions in Total Heart Failure
Hospitalization Events w/ Canagliflozin Treatment
Empagliflozin Reduced Insulin Initiation by 60%, Dose Escalation by 58% in EMPA-REG
Effect of Dapagliflozin on Risk for Fast Decline in EGFR: Analyses from the DECLARE-TIMI
58 Trial
Novel Data Mining Approach Detects Adverse Events of Canagliflozin vs. DPP-4 in Real-World
Mechanism of Action Study Finds Dapagliflozin Impairs Suppression of Endogenous Glucose
Production, but Exenatide Overcomes this Rise
Empagliflozin Improves Insulin Sensitivity of the Hypothalamus in Humans w/ Prediabetes

SGLT Inhibitor Posters

GLP-1 Agonists
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Pfizer's Small Molecule Oral GLP-1 Candidate Delivers Impressive Dose-Dependent Effects on
Weight and Glucose in Phase 1 Trial
Lilly and Novo Nordisk Highlight Competing Real-World Data Touting Trulicity and Ozempic,
Respectively
Exploratory 52-Week Results from AWARD-11 Trial of High-Dose Trulicity Show Sustained
Effects on A1c and Weight, Consistent with 36-Week Data
REWIND Post-Hoc Analysis Finds 17% RRR on Composite Renal Endpoint, Adding to
Evidence For GLP-1 Class Effect
Small Renal Outcomes Trial Finds Significant Effects on UACR w/ Twice-Daily Exenatide vs.
Insulin Lispro, Adding to Evidence of Modest Class Effect
Medicare Beneficiaries are 55% and 69% Less Likely to be Prescribed GLP-1s and SGLT-2s
Than People w/ Commercial Insurance, According to New Analysis
Pilot Study Finds that in Patients with Obesity, Liraglutide May Affect Neural Responses to
Sugar
Mechanism of Action Study Finds Dapagliflozin Impairs Suppression of Endogenous Glucose
Production, but Exenatide Overcomes this Rise
Cardioprotection Mediated by GLP-1 Receptor Agonists: Clinical Evidence, Mechanisms of
Action, and Cellular Targets
Six-Week Liraglutide Study Finds No Effect on Pancreatic Volume, PUtitng to Rest Concerns
Over Pancreatitis and Pancreatic Cancer w/ GLP-1 Treatment
Neprilysin - An Underappreciated Player in GLP-1 Action
The Role of Alpha-Cell GLP-1 in Physiology and Stress
Deep Dive on GLP-1 and GIP Provide Clarity on Much-Buzzed About Incretin Therapies,
Reveal Important Question on Dual Agonism

GLP-1 Agonist Posters

Insulin Therapy
Full Phase 2 Results for Novo Nordisk's Once-Weekly Insulin Icodec Show Comparable
Glucose-Lowering Efficacy and Safety to Insulin Glargine Interview with Dr. Todd Hobbs

Superior Time in Range (≥70%) Associated with 33% CV Risk Reduction in DEVOTE, Further
Validating TIR as Surrogate Endpoint
52-Week PRONTO-T1D Data: URLi Beats Humalog on Postprandial BG and Late-
Postprandial Hypoglycemia, Not A1c; Strong Safety Profile
Phase I Study Investigating the PD, PK, and Safety of AT247 in Comparison with NovoRapid
and Fiasp
Completer Analysis Affirms Safety of MannKind's Afrezza on Lung Function Over Two Years

Insulin Therapy Posters

DPP-4 Inhibitors
Is There an Association Between Prior Hypoglycemia Events and CV Risk/Mortality? Dr. Julio
Rosenstock Presents Mixed Evidence From CAROLINA CVOT
Further Analysis of CAROLINA CVOT Finds No Difference on Total MACE Events Between
DPP-4 Tradjenta and SU Glimepiride, Consistent w/ Primary Results

DPP-4 Inhibitor Posters

Novel Therapies
Dr. Tadej Battelino Finds No Relationship Between Dasiglucagon Concentration and Elevated

www.closeconcerns.com 7



Nausea/Vomiting in Adolescents Using Rescue Treatment Compared to Children
Full Results from 24-Week Phase 3 SEED Study Indicate Improved Beta Cell Function with
Glucokinase Activator Dorzagliatin (HMS5552), Though Effect on Weight and Long-Term
Benefit Unknown
AZ's GLP-1/Glucagon Dual Agonist Cotadutide Reduces Liver Fat and Improves NASH
Biomarkers in Phase 2a Readout
Small Trial Finds Improvements in Time in Range with Adjunct GIP Infusions in Type 1
Diabetes
Promising Phase 1/2 Data for Next-Gen Aldose Reductase AT-001 Suggest Potential Future as
Treatment for Diabetic Cardiomyopathy
Neprilysin - An Underappreciated Player in GLP-1 Action
Association between Biological Disease-Modifying Antirheumatic Drugs and Incidence of
Diabetes

Novel Therapy Posters

Beyond A1c and Hypoglycemia
Superior Time in Range (≥70%) Associated with 33% CV Risk Reduction in DEVOTE, Further
Validating TIR as Surrogate Endpoint
Kelly West Award Lecture: Dr. Elizabeth Selvin Reinforces the Validity and Importance of A1c
in Addition to CGM, Asserts Impact of Race on A1c is Minimal, Fails to Include Variability as a
Limitation
Is There an Association Between Prior Hypoglycemia Events and CV Risk/Mortality? Dr. Julio
Rosenstock Presents Mixed Evidence From CAROLINA CVOT
Is 54 or 70 mg/dl More Important? Prof. Heller and Dr. Kowalski Discuss the Value of
Hypoglycemia Measures to Patients, Providers, and Payers
PERL CGM Substudy Finds No Link Between Glycemic Variability and CKD Progression in
Adults with T1D and Mild/Moderate Kidney Disease
Conversations and Reactions around Severe Hypoglycemia (CRASH): Survey Responses of
People Aged 65+ with T1DM or Insulin-Treated T2DM and Caregivers

Beyond A1c Posters

Type 1 "Cure" Therapies and Pathophysiology
Teplizumab Follow-Up Shows Extended Efficacy: Clinical Onset Delay of Three Years
Compared to Placebo, "Striking Reversal" of C-Peptide Decline 6-Months After Treatment,
Dampened Autoimmune Response
Full Phase 2 Results from Novo Nordisk's Anti-IL-21 and Liraglutide Combination Therapy
Demonstrate +48% Increase in MMTT C-Peptide Response vs. Placebo at 54 Weeks,
Compelling Safety Profile
J&J's Golimumab Delivers Positive Results in Type 1 Intervention Trial; Significant Effects on
Beta Cell Preservation + Exogenous Insulin Use at 52 Weeks w/ Favorable Side Effect Profile
TrialNet Experts Dive into Patient Responder Characteristics from Teplizumab and ATG:
Personalized Treatment on the Horizon?
Dr. Skyler: Combination Therapy is the Future of Immunomodulation for New-Onset Type 1;
Much-Anticipated DIPIT to Start Post-Covid
TEDDY Symposium Highlights A1c Change (Rather Than A1c Itself) as a Predictor of Type 1
Diabetes Development
Immunotherapy for Type 1 Diabetes: "We Need Paradigm Shifts"
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Envisioning a Better Future for Transplantation: Dr. Eelco de Koning Praises Integrated Care
and Provides Perspectives on a Future without Immunosuppression
POInT - Europe's Primary Prevention Oral Insulin Trial - Enrollment is Tracking Ahead of
Schedule, Study ~65% Enrolled
Phase 2 Trial of CXCR1/2 Inhibitor Ladarixin for New-Onset T1D Meets Key Secondary and
Subgroup Endpoints
Favorable Factors Predicting Allo-Islet Transplant Success: New Data from The Collaborative
Islet Transplant Registry (CITR)
Immunophenotype May Determine Response Efficacy to Anti-Thymocyte Globulin (ATG)
Therapy in Type 1 Diabetes
The Psychology Underlying Treatment Decisions: What Do Type 1 Patients and their Families
Think about Cell-Based versus Closed-Loop Therapies?
A1c Trajectories as a Predictor for Type 1 Diabetes Complications
Status of Islet-Cell Transplants in the US: Health Economics and Regulatory Approval
Advances in the Gut Microbiome for Type 1 Diabetes
Future Applications of Autoantibody Screenings, Prevention, and Treatment Options for Type
1 Diabetes in Youth

Type 1 Cures, Adjuncts, and Pathophysiology Posters

Adjunct Treatments for Type 1 Diabetes
GLP-1 Agonists & SGLT Inhibitors for Type 1 - Not All Hope is Lost, According to Profs.
Chantal Mathieu and Tina Vilsbøll
Simplici-T1 Part 2 Affirms Strong Safety Profile, Time in Range Increase with vTv's
Glucokinase Activator TTP399 in Type 1 Diabetes, but A1c Benefit Less Clear
Poster Expands on REMOVAL's Renal Data, Suggesting eGFR Benefit to Metformin in Type 1
Diabetes
Small Trial Finds Improvements in Time in Range with Adjunct GIP Infusions in Type 1
Diabetes

Treatment Algorithms, Strategies, and Guidelines
The Future of CVOTs: KOLs Reflect on 2008 FDA Guidance and Debate with FDA's Drs. Lisa
Yanoff and Peter Stein on Implications of New Draft Guidance - Is it a Return to Glucose-
Centric Drug Development? FDA Says No! Debate on 2008 FDA CVOT Guidance - Drs. Milton Packer

and Steven Nissen

Are SGLT-2s/GLP-1s Ready for "Prime Time" in Primary CV Prevention? Drs. Mikhail
Kosiborod and Darren McGuire Debate
Powerhouse KOLs Talk Challenges in Clinical Trial Design, Lack of Proper Type 2 Screening,
and Over Emphasis on "Beta Cell-Centric" Medications at Annual ADA Diabetes Care
Symposium Dr. Amanda Adler on the Evolution of Clinical Trials Dr. Lars Rydén on Type 2 and Coronary

Artery Disease Dr. Steven Kahn on Limiting the Progression of Type 2 in Youth and Adults

ADA vs. ESC on Replacing Metformin as First-Line Therapy; Drs. Davies and Cosentino Face-
Off
What is the Best Course of Action for a Patient with Type 2 Diabetes and High Risk of Heart
Disease? Four Physicians Debate the Risks and Benefits of SGLT-2, GLP-1, PCSK9, and IPE
Drug Agents
Integrating Nephrology into Endocrinology: Dr. Susanna Nicholas on Early Identification of
CKD in Diabetes Care
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Dr. Green Decries Poor Guideline Adoption and Stresses Importance of Outpatient Preventive
Care to Minimize COVID-19 Impact
Application of ADA Screening Guidelines to NHANES Data Reveals Racial/Ethnic Disparities
in Detection of Prediabetes/Diabetes Among Younger Adults
Joslin's Dr. Sara Sy Presents on a Successful Diabetes Management Model of Care in Long-
Term Care Facilities
How Important are Blood Pressure Targets? Debating the Nature and Content of Type 2
Diabetes and Hypertension Guidelines

Obesity
How Weight Loss Can Impact 20-Year Health: Dr. Knowler Discusses Legacy Effects of
Lifestyle Interventions
Dr. Lundgren Shares S-LITE Data, Pitches GLP-1 Saxenda + Exercise as Ideal Solution to
Challenges of Weight Loss Maintenance
Two-Year EndoBarrier Trial Shows Sustained or Partially-Sustained Improvements in A1c and
Weight in 78% of Participants
Pilot Study Finds that in Patients with Obesity, Liraglutide May Affect Neural Responses to
Sugar
Bariatric Surgery and a New Pathway in the Regulation of Alpha Cell GLP-1
Antirheumatic Drug Auranofin Improves Metabolic Phenotype of Obesity in Mice

Prediabetes, Diabetes Remission, and Diabetes Prevention
Dapagliflozin in Diabetes Prevention? New DAPA-HF Analysis Finds 32% RRR in Diabetes
Incidence w/ Dapa in Sub-Population of Patients w/o Diabetes at Baseline
22-Year Follow Up Data from the Diabetes Prevention Program Outcomes Study (DPPOS)
Shows Sustained Decreased Risk of Diabetes Onset with Lifestyle Intervention and Metformin
PRE-D Analysis Shows No Impact of Dapa, Metformin, or Exercise on Glucagon in
Prediabetes, Despite Positive Glycemic Impact
Diabetes Prevention Programs: Promises and Pitfalls
Dr. Eran Segal Presents RCT Data Highlighting Benefits of Personalized Diet Tailored to
Individual Gut Microbiomes
Look AHEAD 16 Year Analysis Hints at Long-Term Benefits in Participants Achieving
Dramatic Weight Loss in First Year of Study
Panel on Diabetes Remission Highlights the Need for Comparative Studies, Support for
Patients, and Elucidating Physiological Mechanisms
Personalized, Algorithm-Based PPGR-Targeting Diets May Reduce the Incidence of Diabetes
Additional Data from DiRECT Implicates Lipogenesis as Potential Driver of Diabetes Relapse
Comparative Effectiveness of Lifestyle Intervention on Fasting Plasma Glucose in Normal
Weight vs. Overweight/Obese Adults with Prediabetes

Diabetes Complications
CVD Interest Group Session Shines Spotlight on Greater Risk of HF in Women with Diabetes
Pathophysiology of Micro- vs. Macrovascular Complications: Distinct or Intertwined
Processes? An Age-Old Debate Persists
ACCORD Data Shows Intensive Glucose Control and BP Lowering Reduce Risk of
Cardiovascular Autonomic Neuropathy
Large Study Finds ACA Medicaid Expansion Correlated w/ Reduction in Lower-Extremity
Amputations in Minority Populations
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PERL CGM Substudy Finds No Link Between Glycemic Variability and CKD Progression in
Adults with T1D and Mild/Moderate Kidney Disease
Promising Phase 1/2 Data for Next-Gen Aldose Reductase AT-001 Suggest Potential Future as
Treatment for Diabetic Cardiomyopathy
Novel Data Mining Approach Detects Adverse Events of Canagliflozin vs. DPP-4 in Real-World
National Registry Study Highlights Long-Term Risk of End Stage Kidney Disease,
Disproportionately Affecting Those w/ Younger-Onset Diabetes
A1c Trajectories as a Predictor for Type 1 Diabetes Complications
Redesigning Diabetic Retinopathy Screening: From Autonomous AI to Eye Monitoring
Centers
Observational Study on High-Deductible Health Plans and Diabetic Retinopathy Suggests
They May Delay Care and Potentially Diagnosis as Well
BOULEVARD Phase 2 Trials Suggest Benefits of Faricimab Treatment Over Current Anti-
VEGF Therapy in DME Treatment
Professional Interest Group Discussion on Eye Health: Common Questions on Ocular
Symptoms and Novel Aids to Improve Low Vision
10 Year Medicare Part B Fee-for-Service Trends for Diabetes-Related Eye Disease
"Stable" Versus "Progressive" Kidney Hemodynamics: Leveraging Intraglomerular Physiology
to Predict ESKD Incidence and Severity
Novel Biomarkers, Therapeutic Approaches, and the Genetics of Diabetic Retinopathy: New
Discoveries on the Basic Science Front
Joslin Diabetes Center Identifies Possible Link Between Cognitive Decline, Cardiovascular
Disease, and Diabetic Retinopathy
SEARCH Study Uncovers Cognitive Differences in Youth with Type 1 and Type 2
Management of Painful Diabetic Peripheral Neuropathy

Policy, Epidemiology, and Education
CDC's Epidemiological Data Points to Decreasing Risk of Incident Diabetes and Death
Between 1997 and 2018
Discussion on Diabetes Self-Management Education and Support (DSMES): Leaders Call to
"Raise the Roof" on Number of DSMES Users, New Guidance from the 2020 Consensus
Statement
Twenty Years of Pediatric Diabetes Surveillance-What Do We Know and Why It Matters-The
SEARCH for Diabetes in Youth Study
Presidential Healthcare and Education Address Outlines the Future of DSMES to Include
Cooperation Among Sectors, Behavioral Science, and Actively Combatting Boredom
10 Year Medicare Part B Fee-for-Service Trends for Diabetes-Related Eye Disease
Learnings from Trends in A1c across Germany/Austria, Sweden, and the US
Elderly Medicare Beneficiaries with Diabetes Face High Out of Pocket Healthcare Cost
Burden.
A Review of the Impact of Health Policy Changes on Diabetes Care
A Review of the ADA Session on Disparities in Diabetes Care, Addressing the Question, "What
Can We Do About It?"

NAFLD/NASH
AZ's GLP-1/Glucagon Dual Agonist Cotadutide Reduces Liver Fat and Improves NASH
Biomarkers in Phase 2a Readout
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Liver Fibrosis Scores Do Not Predict Response to Therapy: Data from Dr. Ralph DeFronzo's
Triple Combo Therapy of Pioglitazone, Exenatide, and Metformin

NAFLD/NASH Posters

Award Lectures and Additional Topics
Kelly West Award Lecture: Dr. Elizabeth Selvin Reinforces the Validity and Importance of A1c
in Addition to CGM, Asserts Impact of Race on A1c is Minimal
President, Medicine, and Science Address-Living Lifelong with Diabetes: So Much
Accomplished, Yet So Much Still to be Done
GRADE Analysis Finds Islet Autoimmunity Associated with Diminished Beta Cell Function in
Type 2 Diabetes
Dr. Ele Ferrannini Reviews Decades of Research on Insulin Resistance in Banting Award
Lecture
Dr. Lora Heisler Reviews the Year in Translational Science, Pointing to Six Key Publications
Small Study Elucidates Marginal Improvements w/ PCSK9 Inhibition on Glucose Metabolism
and Beta Cell Sensitivity
RCT Finds Minimal Glycemic Effect of Increasing Dietary Fiber in Type 2 Patients on
Metformin
Subtypes of Type 2 Diabetes Determined from Clinical Parameters
Review of ADA 2019 Nutrition Consensus Report Highlights Need for Personalized Approach
Medical Nutrition Therapies Have Varied A1c Benefits for Youth in SEARCH Study
Preliminary Evidence that "Structured Eating" May Be Acceptable and Promote Glycemic
Control in Type 1 Diabetes
Symposium on Returning Genetic Results to Patients w/ Diabetes
Decoding Human Postprandial Responses to Food and Their Potential for Precision Nutrition:
The PREDICT 1 Study

Behavioral and Psychosocial Highlights
Geisinger's Fresh Food Farmacy Food Insecurity Intervention Drives 2% Reduction in A1c
(Baseline >9%), 49% Drop in Hospital Admissions, and 13% Drop in ER Visits
Diabetes Distress Improvements Among Parents of Young Children Using CGM with Type 1 in
SENCE Extension Study (CGM vs. SMBG in Ages 2-6)
"Beyond the Clinical Aspects" of the Transition to Adulthood for Young Adults with Type 1
Diabetes: College, Dating, Insurance, COVID Worries, and More
Behavioral and Psychosocial Interventions Focusing on Young Adults, Parents of School-agers,
and Adults with New-Onset Type 1 Diabetes Show Promise
Reducing Diabetes Management Stress Improves A1c and Hypoglycemia by Improving Missed
Insulin Boluses, Problem Solving, Self-Efficacy, Glucose Self-Monitoring, and Diabetes
Knowledge
Group Intervention for Teen and Young Adult Type 1s Improves Self-Efficacy and Depression
Scores
OHSU's Novel Interventions in Children's Healthcare Onboards Vulnerable Youth with
Diabetes Technology While Addressing Social Determinants of Health
Is Peer Support the Answer for the Technologically Challenged?
Psychosocial Behavioral Intervention "Youth Empowerment Skills" Drives Reduction in A1c
and Unplanned Hospital Admissions Among Young Type 1s
Rice-Baylor SOLVD Studies and SocialSense: Smartphone Data Tells Us about Depression,
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Anxiety, and Loneliness

Events Highlights
Musings Under the Moon Part One: Applying Revelations from COVID-19

Transcript

Musings Under the Moon Part Two: Applying Revelations from COVID-19

Key Themes
Transcript Panelists: Mr. Chris Boulton (Global Head of Integrated Care, Sanofi, Bridgewater, NJ), Ms.

Kiersten Combs (Vice President US Cardiovascular and Metabolic Disease, AstraZeneca, Philadelphia, PA), Mr.

Sean Salmon (Executive Vice President and President of Diabetes Group, Medtronic, Santa Rosa, CA)

Moderators: Kelly Close (Founder, Close Concerns and The diaTribe Foundation, San Francisco, CA), Divya

Gopisetty (Senior Associate, The diaTribe Foundation, San Francisco, CA)

TCOYD and The diaTribe Foundation's 14th Annual Diabetes Forum

DiabetesMine's D-Data Exchange

"Collaboration Needs to be the First Step, not an Afterthought"; Expanding Digital Health
Requires Collaboration at All Levels Between Providers, Innovators, and Patients
Dana Lewis Presents Qualitative User Experiences with Closed Loop Systems, Tandem
Control-IQ, Medtronic MiniMed 670G, and CamDiab CamAPS FX
Product Demos: HappyBob, Emmett App, Nemaura sugarBEAT, Biolinq, and LifePlus
LifeLeaf HappyBob Emmett App Nemaura sugarBeat Biolinq LifePlus LifeLeaf

Managing Customer Expectations, Training, and Efficiency: Customer Support
Challenges in an Interconnected World
Interactive, Remote Diabetes Product Support: "Ditch the Manual"

Exhibit Hall
Diabetes Technology

Abbott
Companion Medical
Dexcom
Glooko
Insulet
LifeScan
Medtronic

Diabetes Therapy

Amarin
AZ
Bayer
Janssen
Novartis
Novo Nordisk
Sanofi
Zealand

Nonprofit Organizations

ADA
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Know Diabetes by Heart
NIDDK

Labs & Diagnostics

Convance | LapCorp Premium
EKF Diagnostics
FUJIFILM Wako Diagnostics
Glutalor Medical Inc.

Themes

Diabetes Technology

1. Automated Insulin Delivery: Convincing Real-World Data from Control-IQ,
MiniMed 780G Pivotal Shows Strong Improvement From 670G, Encouraging Pre-
Pivotal Data from Insulet

▪ After Tandem's breakout 2019 (pivotal read-out at ADA 2019, publication in NEJM,
and de novo 510(k) clearance for Control-IQ as an iController), the company presented
two posters with very strong real-world data in early Control-IQ adopters. As hinted by Tandem
CEO John Sheridan (our ADA interview with him is still to come) in the company's 1Q20 earnings
call, the real-world data from the first ~1,000-2,000 Control-IQ adopters was even better than that
of the pivotal trial. In 1,659 subjects with at least 30 days of pre- and post-Control-IQ data in
t:connect, time in range was increased by 2.4 hours/day to 78% time in range and spent a
remarkable 96% of time in closed loop. This is incredibly exciting to see, though perhaps not
surprising - the early adopters of Control-IQ are likely some of the most engaged people with
diabetes, while the pivotal for Control-IQ had broad inclusion criteria (no entry restrictions on A1c,
severe hypo or DKA, or device experience). Definitely, we would expect the time in range numbers to
come down as more and more people get on Control-IQ but we wouldn't be surprised if the
improvements seen with Control-IQ remain very strong.

▪ MiniMed 780G dominated day 1 of ADA with results from its US pivotal, head-to-head
comparison with MiniMed 670G in FLAIR, and its New Zealand study used for CE-
Marking. Before ADA, Medtronic seemed to lower expectations for the MiniMed 780G pivotal data
- the previously advertised goals of >99% time in closed loop and >80% time in range (which we
recognized, at the time as ambitious) have not been as frequent in Medtronic's statements and
marketing as ADA approached. Still, the data from MiniMed 780G showed a very significant step-up
from MiniMed 670G and approval of the 780G will be a major move ahead for most using 670G (or
770G). In the head-to-head crossover comparison of MiniMed 780G vs. 670G in teens and young
adults, MiniMed 780G showed very significant improvements in usability: the number of closed
loop exits per week was 5.7 with 670G vs. 1.7 with 780G. In another big step up, MiniMed 780G
enables the system to be more aggressive if the user wishes it to be and Friday's studies showed
better outcomes with those more aggressive settings. In all three trials, using MiniMed 780G with a
set point of 100 mg/dl (vs. 120 mg/dl) saw increased time in range ~75% with no significant tradeoff
in time in hypoglycemia. Similarly, the MiniMed 780G's active insulin time allowed for users to turn
up the system's aggressiveness; again, with shorter active insulin time settings, time in range
trended higher without increasing time in hypoglycemia. We'd imagine most users will opt for the
default 100 mg/dl set point with MiniMed 780G, while tuning the system's aggressiveness using the
active insulin time setting.

▪ Insulet also took part in the AID-related sessions with its newly-named "Omnipod 5
powered by Horizon" closed loop system. We like this name. Dr. Bruce Buckingham
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presented data from adults and children in a pre-pivotal trial, highlighted by a very positive
perception of usability, where Horizon scored a 90 out of 100 for parents of young children and a 93
for teenagers and an impressive 97% of time spent in closed loop. For a long time, we've heard
Insulet talk about designing this system with simplicity and usability as a priority and on first
impression, that focus seems to be paying off. For context, Apple's iPhone scores ~79 on the same
scale. Lastly, the early data from Omnipod 5 showed very promising time in hypoglycemia results;
adults spent just 0.5% of time <70 mg/dl and children spent just 0.9% of time , or about 13 minutes,
<70 mg/dl. Anecdotally, there is a lot of excitement for a closed loop system from Insulet and the
early data will only fuel that excitement. Omnipod 5 is currently in pivotal trial with launch expected
sometime in early 2021 (we feel this could easily move to "2021" just given all the uncertainty).

▪ Beta Bionics shared that enrollment for its insulin-only pivotal for Gen 4 iLet is
nearing completion and we saw the first-ever data from Lilly's AID system. The insulin-
only pivotal for Beta Bionics' iLet should begin this year with launch plans as early as ~early/
mid-2021 though like with Lilly, we'll have to see how fast the FDA moves - some of this will be well
beyond the control of the organization building the technology.

▪ Notably, for the first time, Lilly shared some data on its AID system, which uses Dexcom
CGM, an in-house pump, and an algorithm from Class AP, from a small inpatient feasibility study of
the system in response to high-carb meals with no pre-meal boluses. The only time we had really
discussed this was in early May 2018 when we were invited in house to see this technology. Lilly has
never shared specific timing for development of its AID system, though it has broadly said that
Connected Care products will launch in stages over 2019-2021; we wouldn't be surprised to see this
timeline pushed back. Lilly has such huge potential to make a lasting impression on so many
patients' lives given its broad product portfolio and its enormous understanding of patients - we
hope to see the entire company come together with this introduction. We also hope it backs off the
references to a "closed" system that we've heard over time - we're excited it appears to continue to
plan to work with Dexcom, which is known for its prioritization of open systems.

2. Quick Calculations, Detailed Analyses, and Reductions in Adverse Events All
Show It's Time to Pay for CGM

▪ The evidence base for CGM continues to build - extension studies of CGM vs. SMBG in
various populations headlined much of ADA 2020. The Swedish GOLD study extension
(n=107), comparing Dexcom G4 with SMBG in MDI users, demonstrated significant A1c and time in
range improvements out to 2.5 years. In the pediatric population, results from the 12-month
extension of SENCE RCT (ages 2-7 years) showed CGM utilization remained high after one-year. In
general, however, we do note - we want to see better time in range, less time in hypoglycemia and
severe hypoglycemia, and less time in "high" hyperglycemia. While we are happy at this meeting to
be reporting on high utilization of CGM, that's not a 'thing" anymore following this meeting - high
utilization is just the minimum threshold of acceptability, because if it is not reported, something is
wrong. Overall, SENCE results didn't blow us away; on a less positive note, the study also
demonstrated the huge work still to be done in improving outcomes for this young population:
subjects in the study spent just ~40% time in range. Data from Onduo showed that their virtual
diabetes clinic delivered 2x greater A1c reductions when used with CGM compared to SMBG.

▪ Several important studies at ADA found massive reductions in adverse events related
to CGM use. A pre-post analysis of commercial and Medicare supplemental insurance claims
among ~2,500 adults with type 2 diabetes using short- or long-acting insulin using FreeStyle Libre
showed a 60% reduction in acute diabetes events and 33% in all-cause hospitalizations.
Impressively, the separation in acute diabetes events with and without FreeStyle Libre appeared
very quickly - after six months, there was already a 60% overall reduction in the frequency of acute
diabetes events. Another large observational study in France showed that rates of DKA were cut in
half following FreeStyle Libre initiation. Similarly, self-reported data from Tandem's Basal-IQ
(Dexcom G6 + t:slim X2 + predictive low glucose suspend) users showed significant improvements
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in adverse events. With Basal-IQ, 665 type 1s reported a 45% reduction in hypo-related paramedic
visits, 77% reduction in ER visits, and 75% reduction in hospital admissions.

▪ Armed with data around glycemic improvements and reductions in adverse events, we
saw a number of presentations calculating potential cost savings with CGM. The
presentations ranged from Dr. Irl Hirsch's "back-of-a-napkin" math to detailed budget analyses, but
they all pointed to the same conclusion: CGM can reduce healthcare costs. Self-proclaiming himself
as "not a healthcare economist," Dr. Hirsch estimated that CGM could reduce DKA-related
hospitalization costs in the US by nearly $5 billion. He also cited a real-world, prospective study
from Belgium showing FreeStyle Libre could reduce hospitalizations, hypoglycemic comas, work
absenteeism, and hospitalization days, all helping to lower overall healthcare costs. Later during
ADA, healthcare economist Mr. Michael Minshall walked through his calculation that providing
Dexcom G6 to all type 1 Medicaid beneficiaries (~600,000 people) would net Medicaid ~$300
million in annual savings, driven by a $1.15 billion reduction in costs (vs. ~$850 million cost to
provide Dexcom G6 to all type 1 Medicaid beneficiaries).

▪ CGM for all? The evidence base around CGM in type 1s is strong and the data around cost savings
is convincing. At this year's ADA, we also saw exciting studies of CGM in type 2s, including type 2s
not using insulin. As noted above, one pre-post study of FreeStyle Libre in all insulin-using type 2s
found that FreeStyle Libre showed a 60% reduction in acute diabetes events and 33% in all-cause
hospitalizations. A poster at ADA, presented by Dr. Eden Miller (Diabetes Nation) showed
significant A1c reductions in both basal-only and non-insulin using type 2s after one year of
FreeStyle Libre: non-insulin using type 2s saw their A1c drop from 8.5% to 7.6% with FreeStyle
Libre and basal-only type 2s saw their A1c drop from 8.5% to 7.9%. Given the sizeable A1c
reductions, presumably (based on Beck/Bergenstal DCCT follow up data, we'd almost certainly see
reductions in cost and long-term complications, as well, if the study were longer. In a debate on the
value of CGM in type 2s, both sides agreed on the obvious clinical utility for CGM in this population
and the conversation mostly focused on who, when, and how often should type 2s use CGM. This
itself is a noticeable, and positive, shift in the type of debate and conversation that might have been
even just a couple of years ago.

3. Medtronic Diabetes: New Leadership and $337 Million Blackstone R&D
Investment - What Will It Mean for Patients and Providers?

It was the first ever ADA for Medtronic under its new leadership, both the incoming CEO
(Geoff Martha following outgoing Omar Ishrak) and Head of the Diabetes Group (Sean Salmon
coming in for Hooman Hakami). Mr. Salmon got rave reviews after the analyst meeting as well as
diaTribe's Musings under the Moon. There, the topic was "The Law of Inertia during a Global Pandemic:
What's Here to Stay and What's Next in Diabetes Care," and Mr. Salmon was very prescient. Medtronic held
its annual Analyst Day on Friday of ADA with Mr. Salmon, Diabetes CMO Dr. Robert Vigersky, and Vice
President of R&D for Medtronic Diabetes Ali Dianaty. As Mr. Dianaty walked investors through the Diabetes
pipeline, we noticed the absence of anticipated timelines for regulatory submissions and launches. When we
got a chance to talk to the Medtronic team on Saturday morning, Mr. Salmon told us the company doesn't
want to "overpromise" to its patients and providers. Certainly, like virtually all other organizations, there have
been plans on FDA's part that have changed, prompting Medtronic to miss on articulated timelines - though
this is prudent, we missed the excitement of watching what might happen when. Ultimate of course, this is a
smart decision by the new leadership.

▪ Medtronic announced a $337 million R&D investment from Blackstone Life Sciences
during ADA and it was much-discussed during the week among the more commercial
players. The funding will be used for "four identified Diabetes R&D programs" and if successfully
commercialized, Medtronic expects to pay royalties in the "low- to mid-single digit range." There
were no hints of what projects the funding would be used for, aside from "specific programs in
[Medtronic's] pump and CGM pipeline … beyond PCL [Personalized Closed Loop] and Synergy."
During the Analyst Day Q&A, several analysts asked about a potential patch pump project from
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Medtronic. A patch pump wouldn't be a huge surprise from Medtronic, given the commercial
marketplace and benefits of a patch pump; we've seen patch pump projects move in and out of
Medtronic's publicly disclosed pipelines before. Most recently, at Keystone 2019, Medtronic showed
a slide with an all-in-one patch that includes a pump, CGM, and algorithm.

▪ In the nearer term, Medtronic's CGM pipeline must remain a priority. In a conversation
with Mr. Salmon, he emphasized that CGM was the fastest-growing part of the Diabetes business,
though it wasn't growing as fast as the "[CGM] market, more broadly." On the CGM front, Medtronic
is facing very stiff competition from Abbott and Dexcom and Guardian Sensor 3 remains the weakest
component of Medtronic's AID systems. We were impressed with Mr. Salmon's humility and focus
on reinvigorating the CGM pipeline, but ultimately, the company will have to deliver on its Synergy
sensor (fully-disposable, day 1 calibration, 7-day wear) sooner, rather than later, to stay within
striking distance of the competition.

4. Telehealth and Digital Health: Increasing Access and Improving Outcomes for
Rural and Underserved Patients

▪ Advanced Comprehensive Diabetes Care (ACDC), a rural telehealth intervention
among veterans with high baseline A1c, drove a 1.4 percentage point A1c reduction
after six months. Despite the promise of telehealth, which has gained prominence since the
COVID-19 pandemic (see the diaTribe Foundation's Musings 2020 and Insulet webinar), intensive
interventions have rarely been implemented in standard diabetes care due to a lack of trained staff,
lack of equipment, limited integration with electronic health records, and poor reimbursement. To
address this implementation gap, the Department of Veterans Affairs (VA) has invested in a
nationwide network of Home Telehealth (HT) nurses for the telemonitoring of diabetes and other
chronic conditions. ACDC leveraged the VA's HT network and EHR infrastructure to deliver
intensive telehealth care to rural veterans with diabetes. In the initial cohort, mean A1c was reduced
one percentage point at six months among patients randomized to ACDC (n=50; baseline: 10.5%).
Across patients who enrolled in the program in 2017 to 2019 (n=125; 5 sites), there was a mean A1c
reduction of 1.4 percentage points after six months (from a baseline A1c of 9.3%) Notably, these
reductions were sustained for up to 18 months. Veterans are particularly at risk for diabetes, and we
were excited to see such promising results for this underserved population.

▪ Geisinger's Fresh Food Farmacy Food Insecurity Intervention drove a 2- percentage
point reduction in A1c (baseline >9%), 49% drop in hospital admissions, and 13% drop
in ER visits. The Fresh Food Farmacy program was developed to meet the health needs of food
insecure patients with diabetes in Pennsylvania, providing 482,219 meals since program inception.
This session also highlighted the extreme food insecurity that people with diabetes often face. One in
five people with A1cs between 6.5 and 9.0% are food insecure, and one in four are food insecure
among those with A1c >9%. This is especially shocking considering that one in eight are food
insecure in the US population more broadly. Fresh Food Farmacy was designed with five basic
elements: (i) identification of food insecure individuals; (ii) food as medicine (providing only health
options; i.e., fruit, vegetables, lean meats, grains, etc.) to supply 10 meals/week for the patient's
entire household; (iii) education and clinical support with meal planning, recipes, and lifestyle
change support from clinicians and dieticians; (iv) care beyond health including transportation,
housing, and food stamp programs; (v) and community partnerships with local grocery stores and
community health assistants. In addition to improvements in A1c and hospital admissions, Fresh
Food Farmacy participants also reduced fasting glucose by 27%, cholesterol by 13%, LDL by 9%, and
triglycerides by 15% after one year in the program.

▪ RTI International's Mr. Simon Neuwahl presented a simulation modeling analysis
indicating that a combination of risk-based (e.g., DPP) and population-based
interventions (e.g., soda tax, worksite health promotion, and bike lanes) will be
necessary to reduce type 2 diabetes incidence in the US by 17% within the next 10
years. The interventions are estimated to come with a price tag of ~$500 per person - $164 billion
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overall - and appear to fall short of the CDC's target of a 21% incidence reduction by 2025. For
context, 1.4 million people were diagnosed with type 2 diabetes in the US in 2018, so the cocktail of
interventions proposed by Mr. Neuwahl would prevent ~2.4 million cases for the country at a cost of
~$68,000 per prevented case. Mr. Neuwahl emphasized that these are estimates, and more research
is needed to investigate the cost and effectiveness of whole population-based diabetes prevention
interventions. The main whole population-based intervention that has been studied is the soda tax,
which has been shown to be effective. For more on whole-population interventions, see one of our
favorite talks from WCPD 2018.

▪ The Telemedicine for Reach, Education, and Treatment (TREAT) model, a team-based
approach for delivering telemedicine, delivered a 2-percentage point A1c reduction at
both six months and 12 months, a significantly greater reduction relative to usual
care. TREAT provides an electronic platform for medical nutrition therapy, DSMES, specialty care,
and primary care. The TREAT framework is centered around the team: the patient, primary care
physician, Diabetes Care and Education Specialist, and endocrinologist. Patients who used shared
decision-making tools in tandem with TREAT were able to set, and in many cases achieve,
behavioral goals related to diet and reducing A1c and fatty food consumption. Patients also reported
feeling more empowered and knowledgeable about their diabetes care, allowing them to have
improved goal-setting conversations with providers. Because it uses a virtual platform, TREAT has
the potential to be a particularly useful tool in expanding access to rural and underserved
communities.

5. Diabetes Technology in the Era of COVID-19: Challenges, Opportunities, and
Hope

▪ ADA's 80th Scientific Sessions was held virtually this year due to the COVID-19
pandemic. Beyond transforming the way many participants interact in a conference environment,
COVID-19 has fundamentally altered the ways diabetes technology will be accessed and delivered to
patients. Potentially the biggest change on the horizon is the implementation of real-time CGM in
hospitals, which Dexcom CEO Kevin Sayer sees a market for after the pandemic. As a reminder, the
FDA gave the green light to both Abbott and Dexcom for CGM use in the hospitals in April 2020
during the early stages of the pandemic. During a Dexcom-sponsored symposium, Dr. Shivani
Agarwal shared a variety of takeaways from inpatient CGM, characterizing the overall experience as
positive. Beyond the importance of training, Dr. Agarwal stated that obtaining the buy-in and
support from hospital staff was the biggest factor for success. As a result, other hospitals interested
in using CGM must create training and outreach initiatives that cater directly to that setting. While
the experience at Albert Einstein was positive, additional data on the safety, accuracy, and use of
CGMs in inpatient settings, both clinical and legal, are required in the future.

▪ Sessions shed light on the combination of CGM and telemedicine, which has also seen
significant uptake since the advent of COVID-19. Scripps Whittier's Dr. Einhorn
characterized both tools as vital in bringing about "a new era" in diabetes care, with the ability for
HCPs to now follow up with patients in a matter of weeks as opposed to months, set meaningful
goals, and remotely monitor data. Dr. Einhorn's experience is far from being the minority as a
number of events (see Insulet webinar) and literature (see DT&T "Silver Lining" publication) have
demonstrated meaningful benefits of diabetes telehealth ranging from improving patient autonomy
to increasing time in range. Despite the opportunities, issues related to data privacy, cybersecurity,
and reimbursement will be crucial for telehealth to remain widely used post-pandemic.

Diabetes Therapy

6. VERTIS-CV Clarifies SGLT-2 Class Effects on MACE, Heart Failure, and Renal
Outcomes

Results from the VERTIS-CV trial for Merck/Pfizer's Steglatro (ertugliflozin) importantly
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clarified class effects for SGLT-2 inhibitors on cardiorenal outcomes. VERTIS was much
anticipated, as it essentially represented the last traditional CVOT from the SGLT-2 class to report, and was
expected to provide further solid evidence of the beneficial cardiorenal impacts seen with previous CVOTs
from the class. As a reminder, ertugliflozin treatment met non-inferiority vs placebo on this primary endpoint,
but superiority was not met (HR=0.97; 95% CI: 0.85-1.11); notably, the same percentage of patients in both
the ertugliflozin and placebo groups experienced a MACE event (11.9%). Superiority was also not met on the
several key secondary endpoints evaluated in the trial, including (i) composite of CV death or hospitalization
for heart failure (HR=0.88, p=0.11); (ii) CV death (HR=0.92); and (iii) a composite renal death, dialysis/
transplant, or doubling of serum creatinine (HR=0.81).While on the surface results from VERTIS appeared to
contradict past results from SGLT-2 CVOTs, further examination and careful consideration of the totality of
the evidence from VERTIS and the class showed that the trial squarely fits into the established effects that
SGLT-2 inhibitors have on cardiorenal outcomes. VERTIS disappointingly did not meet superiority on three-
point MACE vs. placebo - however, as many leaders have since pointed out, the most robust effects of the
SGLT-2 class are not on MACE. Instead, the most pronounced impacts seen with these agents are on heart
failure and renal outcomes, and both of these endpoints trended very strongly to benefit with ertugliflozin in
VERTIS. Dr. Mikhail Kosiborod summarized this dynamic well, saying that "while differences between
molecules cannot be definitively ruled out, in my opinion the differences in the effects between type 2 CV
outcome trials are not due to chemical variances across SGLT-2 inhibitor molecules. I believe that for the two
outcomes where SGLT2i clearly 'shine' as a class - prevention of HF and preservation of kidney function - the
results are highly consistent. The effects on MACE are clearly modest for the class, and therefore subject to
variance across studies."

7. Type 1 Prevention and Intervention Landscape Marches Forward: Teplizumab
Follow-Up Shows Clinical Onset Delay of Three Years; Positive Results Usher
Novo Nordisk's Anti-IL-21/Liraglutide and J&J's Golimumab to Phase 3

Building on momentum from a highly positive year for type 1 prevention at ADA 2019, this
year's meeting was headlined by promising follow-up data from the landmark phase 2 teplizumab trial. The
additional data showed sustained reductions in cumulative diabetes onset (47% vs. 16%, HR = 0.457, p=0.01)
and median time to diagnosis (60 months vs. 24 months), extending the clinical onset delay to three years vs.
placebo in high risk patients. Although teplizumab is the furthest immunomodulating candidate in
development, we were also treated to full results from Novo Nordisk's phase 2 Anti-IL-21 and liraglutide
combination therapy and J&J's phase 2 intervention candidate golimumab. As patients become increasingly
concerned with immunomodulation during the COVID-19 pandemic however, we can't help but wonder if
development and uptake may be stymied in coming years. Regardless, the field does seem to be consistently
expanding, with multiple candidates poised to enter late stage development.

▪ More on teplizumab. Patients who were treated with the compound also demonstrated a
"striking reversal" in C-Peptide decline in the six months follow treatment (p=0.02), though the
trend seemed to stabilize following this period. As such, presenter Dr. Emily Sims (Indiana
University, USA) suggested that repeated teplizumab treatment at key time points in disease
progression may be able to further delay or even prevent diagnosis. On top of dissecting proper
dosage, next steps in research also include determining which patients respond best to teplizumab.
Using flow cytometry and RNA sequencing, Benaroya Research Institute's Dr. Alice Long unveiled
that patients who responded better to teplizumab treatment in the phase 2 trial also saw an increase
in TIGIT+ KLRG1+ CD8 T cells, known for their "exhausted" phenotype. While the findings suggest
that these cell surface markers could shed light on "best responders" to the therapy, further research
will be required to determine whether or not they can be used as prognostic factors. On the industry
side, Provention Bio has been steadily working towards FDA approval. As a reminder, the company
began rolling BLA submission for teplizumab in April 2020, and given an estimated six-month
review period, an FDA decision could be expected as soon as mid-2021.

▪ We also saw positive data from J&J's phase 2 T1GER trial for TNF-alpha targeting
immunotherapy golimumab, demonstrating significant preservation of beta cell function and
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reduction in exogeneous insulin use compared to placebo. On the primary endpoint of a four-hour
MMTT C-peptide AUC at the end of the trial (a measure of beta cell function), golimumab achieved
significance vs placebo (0.64 pmol/mL vs. 0.43 pmol/mL; p<0.001). While the placebo arm showed
consistent declines on this measure over the course of the trial from baseline, the golimumab arm
remained relatively consistent over time. Encouragingly, golimumab also had a fairly clean safety
profile. Overall occurrence of adverse events was balanced between the treatment and placebo arms
(91% vs. 82%, respectively), with very low frequency of serious adverse events (2% vs. 4%). That
being said, infections remained the most common adverse event for golimumab, and upper
respiratory system infections topped the list.

▪ Comparing teplizumab and golimumab administration, we do note that many patients will
find golimumab's subcutaneous injections every two weeks to be a much more convenient option
than teplizumab's two-week outpatient IV course. Although at-home administration of teplizumab
may be an option in the future, we'll be curious to see if patients will be willing to undergo an in-
hospital stay as well - though as we understand it, it would no longer likely to be "high hassle" as it
was earlier.

▪ Following positive topline results at the company's 2Q19 update, Novo Nordisk unveiled
full results from its phase 2 study of anti-IL-21 and liraglutide combination therapy in patients with
newly diagnosed type 1. Compared to placebo, participants who underwent combination therapy
experienced a 48% increase in MMTT-stimulated C-peptide response (95% CI: 1.16 to 1.89, p<0.01)
at 54 weeks, as well as a 32% drop in total daily insulin dose. Importantly, no safety concerns were
identified with the combination therapy, including activation of viruses or increases infection.
Looking ahead, Novo Nordisk may seek to substitute semaglutide for liraglutide in an upcoming
phase 3 trial.

8. KOLs Call for Highly Specific Usage of SGLT-2 Inhibitors and GLP-1s in Type 1;
More Data on vTv's Glucokinase Activator TTP399 Tentatively Hints at Broader
Adjuncts on the Horizon

Alongside development on the prevention and intervention front, there has been continued
discussion of adjunctive treatments to insulin in type 1 diabetes. Thus far, options for patients have
been relatively sparse despite a clear lack of therapies addressing the long-term renal and cardiovascular co-
morbidities associated with the condition. Despite several setbacks in recent times - especially in regard to
SGLTs in type 1, which faced many regulatory hurdles in the US - we were thrilled to see continued emphasis
and interest in this area of high unmet need. Esteemed Profs. Chantal Mathieu and Tina Vilsbøll each
advocated for specialized applications of SGLT-2 inhibitors and GLP-1s, respectively, in type 1. For SGLT-2s,
Dr. Mathieu pointed to diligent patients with (i) an A1c <9%-10%; (ii) a BMI >27 kg/m2; and (iii) sufficient
insulin on board (≥20 units/day). Using real-world data from her own practice in Belgium, Dr. Mathieu noted
that ~4% of her ~1,500 patients with type 1 diabetes qualified for an SGLT prescription. Of course, even with
this highly engaged population, consistent education on DKA risk mitigation remains key.

▪ For GLP-1s in type 1, Dr. Vilsbøll emphasized weight loss efficacy as the pivotal benefit
for this particular adjunct. As such, Dr. Vilsbøll positioned patients with overweight/obesity as
the ideal patient population. Data from ADJUNCT ONE, Lira Pump, and MAG1C have all shown a
consistent weight loss benefit in type 1, though ADJUNCT ONE also showed an increased risk of
symptomatic hypoglycemia.

▪ Part 2 data (n=85) from vTv's phase 2 Simplici-T1 trial of glucokinase activator
TTP399 hinted at future adjuncts with more attractive safety profiles, however efficacy
data was less compelling than in Part 1 of the trial. To note, Part 2 was conducted in a "broader" type
1 patient population, though we have yet to hear a full characterization on this statement. From a
baseline A1c of 7.6%, TTP399 conferred an 0.2% reduction (p=0.03) compared to placebo in Part 2,
while the compound demonstrated an 0.7% reduction from 7.4% at baseline in Part 1 (p=0.03).
Improvements in time in range (70-180 mg/dL) were also marginally reduced from +12% in Part 1
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to just 7.8% in Part 2. Although these efficacy results may not necessarily be eye-catching on first
glance, TTP399 showed a very compelling safety profile, with no severe hypoglycemia or DKA
reported with the drug. Impressively, 42% of the TTP399 group qualified as "drug responders"
(participants with improved A1c but no severe hypoglycemia, increase in insulin dose, or abnormal
beta-hydroxybutyrate or lactic acid), while only 12% of the placebo group qualified as "responders."

9. Exciting Candidates Coming Down the Pipeline: Oral GLP-1 Agonists, New
SGLT-2 Inhibitors and Glucokinase Activators, and Higher Doses of Pre-existing
Therapies

Data readouts on the safety and efficacy of new candidates and new applications of pre-
existing candidates helped to outline the future of diabetes pharmacotherapy at ADA 2020.
Seeing data emerge on pipeline candidates is always one of our favorite parts of any scientific gathering, as it
signals the investment taking place in developing better treatment options for patients. On this front, ADA
2020 was no different, as we were thrilled to see so many potential innovations coming down the pipeline for
patients:

▪ Pfizer's oral GLP-1 candidate PF-06882961. We saw promising data for Pfizer's oral GLP-1 on
day four, demonstrating meaningful effects on fasting plasma glucose (-90 mg/dL from baseline),
mean daily glucose (-106 mg/dL), A1c (-1.2%), and body weight (-7.9 kg) at the highest 120 mg dose.
Patients with type 2 diabetes were on metformin at baseline with A1cs ranging from 8.0% to 8.6%.
85% of participants reported an adverse event, but 92% were deemed mild. Still, reports of adverse
events increased with dosage, as 100% of participants on the 120 mg dose reported an adverse event
(though only two discontinued the trial because of AEs). Positive results confirm Pfizer's enthusiasm
shared as early as their 1Q19 update, which highlighted the candidate's "unique chemistry." Pfizer's
candidate will join the oral GLP-1 competitive landscape alongside candidates from Novo Nordisk,
Lilly, AZ, and vTv. Pfizer's candidate is now in phase 2, with at least one trial focusing on A1c
reductions expected to begin in July 2020 (per ClinicalTrials.gov).

▪ Theracos' SGLT-2 inhibitor bexagliflozin. Though this candidate was flying under our radar
until the Scientific Sessions, positive results from the phase 3 BEST trial (n=1,700) has made it a
compound to look out for. At a 20 mg dose, bexagliflozin conferred a 0.48% placebo-adjusted drop
in A1c at 24 weeks (p<0.0001; 85% net reduction from baseline A1c 8.3%). The candidate still
reduced A1c when used as an adjunct to other oral agents and insulin. Bexagliflozin also showed
promise in the secondary outcome of weight loss, with 92% of participants with BMI ≥25 kg/m2

showing weight loss of 2.65 kg (~6 lbs) that continued steadily to 168 weeks of follow-up.
Exploratory heart failure endpoints (HF hospitalization, CV death, and three-point MACE) trended
toward benefit with bexagliflozin. Theracos has not yet shared extensive details about their
marketing plans for bexagliflozin - we're hoping that FDA's updated CVOT guidance for type 2 drug
development may spur investment into the candidate and help it toward commercialization, offering
yet another potential SGLT-2 inhibitor for patients to choose from.

▪ Hua Medicine's oral glucokinase activator dorzagliatin (HMS5552). Hua Medicine's oral
glucokinase activator showed strong promise for patients with type 2 diabetes. Results from the
phase 3 SEED trial in patients with type 2 diabetes showed efficacy for the candidate in A1c
reduction (-1.1% vs. -0.5% in placebo; p<0.0001) and safety (0.3% hypoglycemia incidence, no
serious adverse events). Secondary endpoints also showed improvement in two-hour postprandial
glucose and beta-cell function (as measured by HOMA 2-β). We're particularly excited about the
potential of this candidate in combination with other oral diabetes medicines, such as DPP-4s and
SGLT-2s. Notably, Hua Medicine is the only company pursuing a GKA in type 2 diabetes. vTv had
been pursuing its GKA (TTP399) in type 2 diabetes (it even garnered significant praise at EASD
2018 for its efficacy), but the candidate has since been prioritized in type 1 diabetes rather than in
type 2 - our understanding is that the CVOT mandate made for far too high a barrier for vTv to
overcome for type 2 development.
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▪ Lilly's high-dose Trulicity. Exploratory results from the AWARD-11 trial were extremely
promising regarding the use of high dose Trulicity (3.0 mg and 4.5 mg) as a treatment
intensification option for type 2 patients. Effects on A1c and body weight were impressive with these
higher doses, and they were also well-tolerated when compared to the current version of Trulicity
(1.5 mg). 4.5 mg and 3.0 mg doses conferred 1.83% and 1.71% reductions in A1c, respectively,
compared to the 1.52% drop conferred by the 1.5 mg dose. Body weight loss was also dose-
dependent, with 5 kg lost at the highest dose, 4.3 kg lost at the 3.0 mg dose, and 3.5 kg lost at the
current dose. A higher dose Trulicity would be poised to join a GLP-1 market that is already ultra-
competitive, with innovative therapies such as Novo Nordisk's once weekly injectable semaglutide
(Ozempic) and oral semaglutide (Rybelsus). Importantly, this more potent formulation for Trulicity
could serve as a bridge to Lilly's dual GLP-1/GIP agonist - tirzepatide - currently in phase 3, which
has shown even more impressive metabolic effects.

10. Enthusiasm Grows for SGLT-2s and GLP-1s on Impacting Renal Outcomes

Following what we deemed an "explosion" of renal-outcomes focused data at ADA 2019, this
year's meeting continued a strong focus on the roles various therapies play in improving
kidney health for patients with diabetes. We're glad to see this sustained push to learn more in this
area, which saw its first major breakthrough in nearly two decades with the presentation of positive
CREDENCE results for Invokana last year. This emphasis sharpened at ADA 2020, where new data
underscored the role that SGLT-2 inhibitors and GLP-1 agonists can play in the renal landscape:

▪ A post-hoc analysis of REWIND helped to clarify class effects of GLP-1 on renal
outcomes. The analysis found a 17% RRR on a composite renal endpoint of sustained eGFR decline
≥40%, end-stage renal disease (ESRD), and all-cause death, . These results build on renal outcome
data first presented at ADA 2019, after which KOL consensus was semi-enthusiastic. The benefits
seen on "tougher" outcomes of eGFR decline, ESRD, and all-cause death in this analysis more
strongly favor GLP-1s' ability to impact renal outcomes (vs. "softer" outcomes such as improvements
in macroalbuminuria). It goes without saying that results from CREDENCE have raised the bar for
renal outcomes in the diabetes world - as most KOLs agree that SGLT-2 inhibitors more robustly
impact kidney health than GLP-1. Nonetheless, this remains a huge area of unmet need, and we
remain very optimistic about the synergistic effects of GLP-1 + SGLT-2s in this area, given the
distinctive mechanisms of both therapies.

◦ Adding to the evidence for GLP-1, a new small study presented at ADA showed
the benefits of exenatide on renal outcomes. The RCT found that exenatide (AZ's
Bydureon) significantly reduced UACR levels in patients with type 2 diabetes and DKD
after 24 weeks (30% decreased reduction; p=0.02).

◦ Full results of VERTIS-CV also showed strong renal benefits, adding to
evidence for the SGLT-2 class and spurring commentary on class effects.
Ertugliflozin conferred a 19% RRR on the renal composite compared to placebo - while
trending toward benefit, some KOLs pointed out that these results are not as robust as
other agents in the class. We continue to believe that results are squarely in line with
previous effects seen for the class and within normal variation seen from trial to trial.

11. NASH/NAFLD Candidates Continues to Rise, While Late-Stage Success
Remains Elusive; Is Lack of Proper Diagnostics Slowing the Field?

We were pleased to see movement with a number of mid to late-stage clinical candidates on
the NASH front. In the spotlight, AZ's GLP-1 glucagon dual agonist cotadutide (MEDI0382) demonstrated
impressive liver fat reductions in a phase 2a study (n=21) in patients with type 2 diabetes (A1c <8%) and
overweight/obesity. After 28 days of treatment, the cotadutide arm showed a 33% relative reduction in liver
fat (p=0.006), significant reductions in postprandial hepatic glycogen content (-100.2 mmol/L vs. +5.5
mmol/L, p=0.023), and a 27% relative reduction in fasting hepatic glycogen content (p=0.003). Of course,
changes in fibrosis are the more difficult "nut to crack" so to speak, and we look forward to more data on this
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measure. In regulatory news, cotadutide was recently granted FDA Fast Track designation following the
initiation of an additional phase 2 trial.

▪ Novel data on Dr. Ralph DeFronzo's famed "triple combination therapy" (TZD pioglitazone,
GLP-1 agonist exenatide, and metformin) showed significant improvements in A1c and liver
enzymes AST (30.6 in placebo to 25.1 U/l, p<0.01) and ALT (45.4 in placebo to 38.9 U/l, p<0.01) in
people with type 2 diabetes and NAFLD (n=144). However, this was without significant changes in
any liver fibrosis scores (FIB-4, APRI, and NFS). As such, presenter Dr. Olga Lavrynenko
(University of Texas Health Science Center, San Antonio, TX) suggested that although such scoring
systems are useful in identifying people at risk for fibrosis, they are less useful for predicting the
response to therapy.

▪ Hand-in-hand with the ongoing journey to reach an approved therapy in NASH (we are
reminded of the FDA's recent CRL to Intercept, which denied accelerated approval of "frontrunner"
OCA), it is clear to us that further improvements in diagnostics are needed. While the field is
certainly aware of this fact (see a number of diagnostic innovations in our NASH/NAFLD posters
section), biopsies remain the most telling but most inaccessible means to assessing efficacy.
Improved diagnostics may also further streamline the development process in NASH, allowing
companies to halt development at earlier stages of clinical trials if certain endpoints are not met.

▪ We also noted a handful of new candidates or combinations, including (i) MSDC-0625, a
new oral insulin sensitizer in insulin resistant NASH patients with or without type 2; and (ii) GLP-1/
glucagon receptor agonist with CILO (farnesoid X receptor agonist) and FIR (ACC inhibitor) in
NASH-model mice.

12. The Future of Obesity Care: New Trials, Pharmacotherapies, and Lifestyle
Interventions

A variety of presentations on obesity highlighted the progression from its view as a condition
associated with diabetes to one intertwined with diabetes care and outcomes. Sessions spanned
from discussing the requirements of outcome trials, mechanisms driving the lasting effects of lifestyle
interventions, and new therapies and surgeries to assist with weight loss. The breadth of obesity subject
matter, beyond weight loss as a secondary outcome in clinical trials, illuminates the future for the field. We
are excited to be at the inflection point for the study of obesity and look forward to seeing many more
presentations with weight loss as a primary outcome and objective to improve quality of life for patients with
diabetes and beyond.

▪ Outcome trials with a focus on obesity may become a heightened priority in regulatory
review in the next few years. In an FDA presentation on the future of CVOTs, Drs. Lisa Yannoff
and Peter Stein mused on future types of outcomes trials following the agency's recent draft
guidance. Dr. Stein explained that the FDA's new guidance is meant to support trials intended to
show benefit in different complications of diabetes, such a obesity. Along with obesity, Dr. Stein
highlighted CKD, neuropathy, and CHF as other examples.

▪ Lifestyle- and therapy-based studies have elucidated new methods for weight loss and
maintenance. An analysis of 20-year data from the DPPOS study showed that lifestyle
interventions can have legacy effects on weight loss. This legacy effect can either be based on a
permanent shift that reduces risk of adverse outcomes or a dramatic improvement with risk
climbing at the same rate from a lower baseline. Learning about these effects can be useful in future
study of medication and exercise-based interventions, which we also learned about from new S-LITE
trial data of Novo Nordisk's Saxenda. Both together promoted the greatest change of weight loss and
maintenance, which supports theories that GLP-1 agonists and exercise each target one of the two
main mechanisms that make maintaining weight loss difficult. Furthermore, it may be possible that
therapies, like liraglutide, may promote weight loss by altering neural responses to sugar. This
further implicates the necessity of interventions that target biological mechanisms and behavior
simultaneously. These new findings can influence how results from new trials (i.e., semaglutide in
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obesity and amylin analogue AM833, as a mono or combination therapy) can be implemented
clinically.

▪ New mechanisms behind weight loss surgery were also a focus. Bariatric surgery may
have the potential to regulate alpha cell GLP-1 signaling via increases in beta cell GLP-1 signaling.
This, in turn, contributes to glucose regulation, islet functioning, and glucagon inhibition. Other
surgical options, like the EndoBarrier device, could also become more commonly used based on
reductions in A1c and weight in 78% of study participants. EndoBarrier's effectiveness may be
related to decreases in hepatic and pancreatic fat content, which can improve insulin sensitivity and
secretion, respectively. Safety is still of concern in these new devices, and we hope that further study
of the risks and benefits from these procedures will inform the patient populations most likely to
benefit.

13. Focus on Health Equity and Social Determinants of Health in Therapy and
Tech Emphasize Needs for Systemic Change

Healthcare policies impact all persons and affect disparities in care through issues of
accessibility, cost burden, and health literacy. As the COVID-19 pandemic has highlighted major
inequities in the US healthcare system, many ADA sessions emphasized the role of social determinants of
health (SDOH) in overall quality of care and the marked relationship between SDOH and outcomes. These
sessions highlighted the injustices present in our current healthcare system in the United States; our system
tends to favor those who are able to afford care.

▪ The disparities that are present across race, gender, and income level become starker
amid a crisis (such as the global COVID-19 pandemic). As providers shift from in-person
appointments to telehealth, this often leaves behind those unable to cross the digital divide. The
elderly and those with low income are particularly vulnerable. Furthermore, those who are unable to
shelter in place, such as "essential" workers, are at higher risk of exposure to COVID-19. As many
people in the United States rely on their employer for health insurance, this becomes a uniquely
difficult time to lose a job. The pandemic, as a whole, introduces a great deal of risk and can further
increase the existing disparities.

▪ While new policies are paving the way to a more just system, a great deal of work still
needs to be done. These sessions reinforced the systemic nature of a great deal of bias in our
current healthcare system, delivering concrete data to evidence stark disparities for communities of
color, the uninsured, the elderly, and those with low incomes. Excessive out-of-pocket costs, high
deductibles, and unaffordable premiums were many of the reasons cited for patients not receiving
the care they needed to be healthy. With chronic conditions like diabetes, disparities become more
pronounced. Patients depend on consistent access to care in order to manage their disease. Without
affordable options for treatment or access to providers, patients do not succeed and show evidence
of poorer outcomes, higher rates of complications, and more difficulty staying compliant with their
approved treatment plan. Barriers to care include cost burden, lack of health literacy, lack of support
by the community, or just a general inability to prioritize health among competing needs such as
shelter or food.

Automated Insulin Delivery, Pumps, and Pens
MiniMed 780G Pivotal Trial: +1.4 Hour/Day Gain on TIR and 0.5% A1c
Improvement on MiniMed 780G vs. Baseline (SAP or MiniMed 670G); 95% Time
in Closed Loop Through 3-Month Study

Dr. Bruce Bode (Emory University) presented extremely positive results from the ~3.5-month,
single-arm (n=157, ages 14-75) study compared Medtronic's "Advanced Hybrid Closed Loop" (AHCL), a.k.a.,
MiniMed 780G system, with sensor-augmented pump therapy or MiniMed 670G. During the 14-day run-in
phase, about one-third of patients were using MiniMed 670G with Auto Mode (automatic basal modulation
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with set point of 120 mg/dl). Compared to run-in, AHCL delivered improvements on every glycemic outcome.
Time in range during the three-month study period improved from 69% to ~75% (+1.4 hours/day); most of
this improvement came from reductions in hyperglycemia - percent time >180 mg/dl fell from ~28% to ~23%
(-1.1 hours/day). Adolescents (ages 14-21; n=39) saw a particularly large improvement in time in range, from
62% to 73% (+2.5 hours/day). For the overall group, AHCL delivered an A1c reduction of 0.5% (baseline:
7.5%) and mean sensor glucose was reduced from 153 mg/dl to 148 mg/dl. Trial participants spent an
impressive 95% of time in closed loop, a significant jump from the 87% time in closed loop reported with
MiniMed 670G's pivotal trial. Participants averaged just 1.3 Auto Mode exits per week in the 780G pivotal
study.

As we've seen in many closed loop studies now, outcomes saw the greatest improvement
overnight (midnight - 6 AM). During the overnight period, time in range increased from 71% to 82%
using AHCL and mean glucose fell from 150 mg/dl to 140 mg/dl. Most of the improvement came from
reductions in hyperglycemia: time >180 mg/dl fell from 26% to 16% in the overnight period and time >250
mg/dl dropped from 5.1% to 2.6%.

Medtronic's press announcement shares that a study questionnaire found 96% of participants
saying the system was "easy to use." It also notes that system requests for fingersticks fell by 46%
compared to 670G. Ease of use was a major focus of MiniMed 780G and participants in the pivotal averaged
~1.3 closed loop exits/week, a huge improvement from the nearly once per day Auto Mode exits seen with
670G.

The study reported no serious adverse events (SAEs), such as DKA, severe hypoglycemia,
serious adverse device effects, or unanticipated device effects. There were three non-device related
SAEs, including one incident of severe hypoglycemia during run-in, one appendicitis during the study period,
and one sepsis during the study.

Like the 670G pivotal, Medtronic elected for a single-arm study, comparing the same group of
users before and after AHCL. This contrasts with Tandem's Control-IQ pivotal study, which randomized
users to participants into separate SAP and closed loop groups. Halfway through this trial (45 days),
Medtronic also included a cross-over with half of participants changing their target glucose set points from
100 mg/dl to 120 mg/dl, and the other half changing from 120 mg/dl to 100 mg/dl.

There were no updates on regulatory timelines for MiniMed 780G, though Medtronic's
accompanying press announcement confirms that the algorithm will be part of a class III Premarket Approval
(PMA) application, i.e., a class II, interoperable automated glycemic controller ("iController"). Medtronic
announced CE-Marking for its AHCL MiniMed 780G system yesterday - that report contains a detailed
breakdown of MiniMed 780G's product features.

Pictures were not allowed, but we've summarized the data below.

Overall Group (n=157) Adolescents (ages 14-21;
n=39)

Adults (ages 22-75;
n=118)

Outcome Baseline Study Baseline Study Baseline Study
Time in
range

69% 75% 62% 73% 71% 75%

A1c 7.5% 7% 7.6% 7.1% 7.5% 7%

Time >180
mg/dl

28% 23% 34% 25% 26% 23%

Time >250
mg/dl

6.2% 4.6% 9.1% 5.6% 5.3% 4.3%

Time <70
mg/dl

3.3% 2.3% 3.3% 2.4% 3.4% 2.3%

Time <54 0.8% 0.5% 0.9% 0.6% 0.8% 0.5%
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mg/dl
Mean CGM 153 mg/dl 148 mg/dl 162 mg/dl 150 mg/dl 151 mg/dl 147 mg/dl

Time in
closed
loop

33% 95% 37% 94% 32% 95%

Note: Time in closed loop during baseline is from some participants using the MiniMed 670G system during
run-in.

▪ Time in range improved from 69% to 75% (p<0.001), an improvement of 1.4 hours/
day. During the overnight period (midnight - 6 AM), time in range jumped from 71% to 82%
(p<0.001), while time in range saw a more modest improvement from 68% to 72% (p<0.001) during
the daytime period.

◦ At baseline, 54% of participants were meeting the consensus target for >70%
time in range. With AHCL, 73% of participants were able to hit the >70% time in range
goal. When looking only at AHCL with a set point of 100 mg/dl, an impressive 79% (!) of
participants were able to meet this goal. This effect was particularly pronounced in
adolescents: at baseline, 18% of adolescents had time in range >70%; during the study
period, more than half (59%) of adolescents had time in range >70%.

▪ Mean sensor glucose fell from 153 mg/dl to 148 mg/dl with AHCL (p<0.001). When
using AHCL and a set point of 100 mg/dl, mean glucose fell even further to 144 mg/dl. The
difference was greater in the adolescent subgroup, which saw mean glucose improve from 162 mg/dl
at baseline to 150 mg/dl with AHCL and 147 mg/dl with AHCL and a 100 mg/dl set point. During
the overnight period, the overall group saw a mean glucose of 135 mg/dl when using AHCL and a set
point of 100 mg/dl.

Overall Group
(n=157)

Baseline Study Study w/ 100 mg/dl
set point

Mean glucose 153 mg/dl 148 mg/dl 144 mg/dl

Daytime mean
glucose

155 mg/dl 151 mg/dl 148 mg/dl

Overnight mean
glucose

150 mg/dl 140 mg/dl 135 mg/dl

▪ Time in hypoglycemia was low at baseline and slightly reduced with AHCL. Overall, time
<70 mg/dl decreased from 3.3% to 2.3% (-14 min/day) and time <54 mg/dl decreased from 0.8% to
0.5% (-4 min/day). Of note, the results shared are all well below consensus goals for time in
hypoglycemia, even without automation. As seen in the table below, using the lower (default) set
point of 100 mg/dl increases time <70 mg/dl, though it's unclear whether that difference is
statistically significant.

▪ A1c was significantly improved from 7.5% to 7% (p<0.001). At baseline, about one-third
(34%) of participants were meeting the A1c goal of <7%; during the study period, the number of
participants meeting this goal was almost doubled, to 61%.

▪ MiniMed 780G includes the ability to adjust active insulin time between two and eight
hours. With shorter active insulin time settings, time in range trended higher without increasing
time in hypoglycemia. The most common active insulin time settings were between 2-3 hours.

Time in range Active Insulin Time
2 hours >2-3 hours >3-4 hours >4 hours

100 mg/dl set 79% 76% 74% 71%
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point n=29 n=76 n=65 n=4

120 mg/dl set
point

75%

n=26

74%

n=76

72%

n=74

68%

n=2

Time <70 mg/dl Active Insulin Time
2 hours >2-3 hours >3-4 hours >4 hours

100 mg/dl set
point

2.6%

n=29

2.9%

n=76

2.8%

n=65

4.8%

n=4

120 mg/dl set
point

1.9%

n=26

2.0%

n=76

1.7%

n=74

1.4%

n=2

▪ The 16-center study was limited to participants with baseline A1c <10% and >6 months
of pump therapy (CGM use was not a requirement). The study enrolled 39 adolescents, ages
14-21, and 118 adults, ages 22-75 years. We believe ~155 participants completed the entire trial,
though this was not officially given, nor were reasons for drop-outs. Dr. Bode reported that just two
weeks into the study period of the trial, clinic centers and patients began asking Medtronic about
keeping their AHCL systems, as they felt like they "can't live without [the system]."

Baseline
Characteristics

Overall (n=157) Adolescents (n=39) Adults (n=118)

Age 38.3 16.2 45.6

Female (%) 86 (55%) 23 (59%) 63 (53%)

A1c 7.5% 7.6% 7.5%

Weight, kg 80.1 68.8 83.9

BMI, kg/m2 27.5 24.2 28.6

Diabetes duration,
years

22.6 9.2 27

▪ The slides below taken from ATTD 2019 nicely summarize key CGM outcomes from
the MiniMed 670G pivotal trials. The NIDDK-sponsored FLAIR trial (see highlight below)
provides a more direct, randomized, cross-over comparison between the AHCL and 670G systems.
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Real-World Data from Control-IQ: +2.4 Hours/Day TIR, 96% Time in Closed Loop
in 1,649 Early Adopters; Improvements for Both Type 1s and Type 2s

Tandem presented two posters featuring very positive real-world data from early adopters of
Control-IQ. Control-IQ was cleared in December 2019 and officially launched in January 2020. The data
presented in both posters came from Tandem users who had begun using Control-IQ before March 11, 2020.
As of April, Tandem shared that "more than 30,000" t:slim X2 users had updated their pumps to the hybrid
closed loop algorithm. See below for a summary of both posters and a comparison to the pivotal data.

▪ Through the first 30-days of Control-IQ use, time in range was increased by 2.4 hours/
day (compared to pre-Control-IQ data) and users spent a remarkable 96% of time in
closed loop (95-LB). This data set included participants with at least 30 days of pre- and post-
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Control-IQ data in t:connect and included a total of 1,659 subjects. The time in range improvement
was driven by a 9.5% reduction in time >180 mg/dl (-2.3 hours/day). The reduction in time <70 mg/
dl was low both pre- and post-Control-IQ (1.2% before vs. 1.1% after). This result is unsurprising as
most users will likely on Tandem's predictive low glucose suspend algorithm, Basal-IQ, before going
to Control-IQ. Mean glucose fell from 161 mg/dl to 148 mg/dl and GMI fell from 7.2% to 6.9% before
and after Control-IQ.

▪ Control-IQ significantly improved glycemic outcomes for both type 1 and type 2 users
(126-LB). This second poster looked at 2,896 participants with type 1 and 144 participants with
type 2 diabetes who had at least 14 days of pre- and post-Control-IQ data in t:connect. The data are
summarized in the table below and both groups spent 96% of time in closed loop. Time in range was
improved by 2.1 hours/day in the type 1 subgroup, compared to a 1.4 hour/day improvement in the
type 2 subgroup, though the type 2 group had a higher baseline. After two weeks on Control-IQ,
participants spent an incredible 77%-79% of time in range! Notably, total daily dose of insulin was
increased in both groups, with the type 2 group seeing a sizeable 12% increase (73 U vs. 82 U).

Type 1s (n=2,896) Type 2s (n=144)
Before After Before After

Time in range 67% 77% 74% 79%

Time <70 mg/dl 1.1% 1.0% 0.2% 0.2%

Time >180 mg/
dl

31% 21% 25% 20%

Total daily dose 46 U 48 U 73 U 82 U

Time in closed
loop

96% 96%

▪ Improvements from Control-IQ's early adopter real-world data and the US pivotal
trial are comparable, with real-world users spending even more time in closed loop
(96% vs. 92%; ~1 hour/day). In the US pivotal, time in range was improved by +2.6 hours/day
(59% to 71%); however, given the much higher baseline in the real-world users, the +2.4 hours/day
improvement from Control-IQ in the real-world may be even more impressive (68% to 78%). In
both trials, the vast majority of the time in range improvement came from reductions in
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hyperglycemia. Improvements in A1c/GMI and mean glucose were identical (-0.3% and -13 mg/dl,
respectively), though from lower baselines in the real-world user group. It's worth noting that these
were early adopters of Control-IQ and likely are not representative of general t:slim X2 users and are
certainly not representative of the general type 1 population; in contrast, the Control-IQ pivotal was
notable for its broad inclusion criteria (no entry restrictions on A1c, severe hypo or DKA, or device
experience). Finally, while the real-world results compare pre- and post-Control-IQ data (i.e., single-
arm), the pivotal study randomized users to SAP vs. Control-IQ (i.e., double-arm.

Pivotal Real-world data
SAP at Six
Months (n=56)

Control-IQ at
Six Months
(n=112)

30 days before
Control-IQ
(n=1,659)

30 days after
Control-IQ
(n=1,659)

Time in range 59% 71% 68% 78%

A1c/GMI 7.4% 7.1% 7.2% 6.9%

Time >180 mg/
dl

38% 27% 31% 21%

Mean CGM 170 mg/dl 156 mg/dl 161 mg/dl 148 mg/dl

Time <70 mg/dl 1.9% 1.4% 1.2% 1.1%

Time in closed
loop

-- 92% -- 96%

First Ever Head-to-Head Comparison of Closed Loop Systems: MiniMed 780G
Delivers Improved Glycemic Outcomes vs. 670G in Teens/Young Adults; 5.7 Auto
Mode Exits per Week with 670G vs. 1.7/Week for 780G

On behalf of the cleverly-named FLAIR (Fuzzy Logic Automated Insulin Regulation) study
group, Dr. Rich Bergenstal (International Diabetes Center) presented results from the first-ever
study of an AID system with a commercially approved AID comparator. The six-month trial showed
superiority of Medtronic's Advanced Hybrid Closed Loop (AHCL) over MiniMed 670G and baseline therapy
on nearly every glycemic and usability outcome. The international, seven-center study (four sites in the US,
two in Europe, and one in Israel) was sponsored by Jaeb and sponsored by NIDDK. At the beginning of the
presentation, Dr. Bergenstal listed out three specific focuses for the FLAIR study: (i) daytime, post-prandial
hyperglycemia; (ii) glycemic control in individuals 14-29 years old (adolescents/young adults); and (iii) broad
entry criteria. The study randomized 113 participants with type 1 diabetes, ages 14-29, into MiniMed 670G
and AHCL (MiniMed 780G) groups with a crossover halfway through (at ~three months). Two of the 113
study participants dropped out due to personal reasons.

▪ Dr. Bergenstal called the study's participants "probably the broadest study population
done to date" in AID. One-fifth (20%) of participants were on MDI at baseline and two-fifths
(38%) were CGM-naïve. Additionally, a quarter of participants had baseline A1cs between 8.6%-11%
and just 19% had A1cs between 7%-7.4%. At time of randomization, mean A1c was 7.9%, though at
time of screening, Dr. Bergenstal noted that mean A1c was higher, at "8.2% or so."

▪ AHCL was superior to MiniMed 670G on both primary endpoints: time >180 mg/dl
during the daytime (6 AM - midnight) was improved to 34% with AHCL vs. 37% with 670G (-43
min/day; p<0.001) without increasing time <54 mg/dl (p<0.001 for non-inferiority). The 24-hour
glucose profiles show the biggest benefit with AHCL during the overnight and early morning
periods, though mean glucose through the entire 24-hour period is lower for AHCL. MiniMed 670G
also delivered significant improvements over baseline during the overnight period, with less benefit
during the daytime hours.
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▪ A1c at baseline was 7.9%, compared to 7.6% with 670G and 7.4% with 780G. Time in
range at baseline was 57%, compared to 63% with 670G and 67% with AHCL. The entirety of the
time in range benefit came from reductions in hyperglycemia, though time in hypoglycemia was not
significantly increased. At baseline, just 12% of participants were meeting consensus goals of >70%
time in range. This number rose to 22% of participants with 670G, increasing further to 32% with
AHCL. Glucose variability remained steady from baseline to 670G to AHCL.

Baseline MiniMed 670G AHCL (MiniMed
780G)
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A1c 7.9% 7.6% 7.4%

Time in Range 57% 63% 67%

Time <54 mg/dl 0.5% 0.5% 0.5%

Time <70 mg/dl 2.3% 2.1% 2.1%

Time >180 mg/dl 41% 34% 31%

Time >250 mg/dl 13% 10% 9%

%CV 36% 37% 37%

▪ AHCL was superior to MiniMed 670G across age groups and baseline A1cs. In the
teenage group (14-20 years), time in range was 59% at baseline, compared to 64% on 670G and 67%
with AHCL. The young adult group (21-29 years) had almost identical results, with time in range
improving from 57% to 63% to 67% for baseline, 670G, and 780G, respectively. Stratifying by
baseline A1c, those with higher A1cs saw a slightly smaller improvement in time in range. For
baseline A1c ≤8.5%, time in range rose from 58% to 65% to 68% for baseline, 670G, and 780G,
respectively; for baseline ≥8.6%, time in range rose from 46% to 52% to 54%.

▪ In the 14 participants who were on MDI+SMBG, time in range rose from 45% at
baseline to 65% with AHCL. For these participants, initiating on MiniMed 670G was enough to
bring time in range 670G. On these results, Dr. Bergenstal urged clinicians and researchers not to
exclude participants who are not experienced with technology. Across all groups by insulin delivery
method (MDI vs. CSII) and CGM-use at enrollment, AHCL delivered superior time in range
outcomes (some differences may not have been statistically significant).

Time in range by
tech use at
enrollment

Baseline MiniMed 670G AHCL (MiniMed
780G)

SMBG + MDI (n=14) 45% 63% 65%

SMBG + CSII (n=29) 58% 62% 66%

CGM + MDI (n=9) 53% 58% 61%

CGM + CSII (n=46) 59% 65% 69%

MiniMed 670G
(n=15)

60% 64% 66%

▪ With AHCL, mean total daily dose of insulin increased to 55 units (0.75 U/kg),
compared to 50 units (0.67 U/kg) on 670G. Remember, this was a crossover study, so the
participants are the same. This increase in insulin use was driven by AHCL's automatic correction
boluses; for the 670G periods, insulin use was evenly split between bolus and basal insulin (49% vs.
51%), whereas bolus insulin made up 64% of the total daily dose with AHCL. Of that 64%, 36% (i.e.,
13 units) came from automatic correction boluses. Dr. Bergenstal speculated that the higher reliance
on automatic corrections comes from the study population being more likely to forget meal boluses,
demonstrating the 780G's greater "forgiveness" for missed or miscalculated meal boluses.

▪ The number of closed loop exits per week dropped from 5.7 with 670G to 1.7 with
AHCL. The 1.7 exits per week translates to approximately one exit every four days and is actually
slightly higher than results from the US pivotal (see above) of 1.3 exits/week, though this could
probably be attributed to the "more difficult" study population in FLAIR. The reduced number of
closed loop exits translated to much higher time in closed loop, at 86% vs. 75%. With AHCL, CGM
use was also 86%, meaning when CGM data was available, the system was in closed loop nearly the
entire time.

▪ Neither MiniMed 670G or AHCL arms reported incidents of DKA, though there was
one severe hypo event in the AHCL arm requiring "mild assistance." The 670G arm
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recorded two "other" serious adverse events, one relating to suicidal tendencies and one due to a
ruptured appendix. The MiniMed 670G arm reported three events of hyperglycemia or ketosis
related to the pump, while the 780G arm reported two of these events.

Horizon Pre-Pivotal Delivers +1.7 Hour/Day Time in Range in Adults (n=18) and
+3.3 Hours/Day in Children (n=18); 97% (!) Time in Closed Loop and Very High
System Usability Scores

In front a Stanford Cardinal-colored background, the eminent Dr. Bruce Buckingham
(Stanford) presented very impressive study results from the first outpatient study of Insulet's Omnipod
Horizon hybrid closed loop system. The single-arm study compared 14-days of standard therapy with 14-days
of hybrid closed loop therapy for 18 adults (ages 14-70) and 18 children (ages 6-13). In the closed loop phase,
participants spent 3 days with a glucose target of 130 mg/dl, 3 days at 140 mg/dl, 3 days at 150 mg/dl,
followed by 5 days in which participants were free to choose set points ranging from 110 mg/dl to 150 mg/dl.
After the study, participants were invited to continue on closed loop therapy and participate in the pivotal trial
for Horizon, which all participants elected to do.

▪ In adults, time in range was improved from 66% to 73% (+1.7 hours/day) from the
standard therapy to hybrid closed loop with user-specific glucose set point. Time in
range was improved on both ends, with marked reductions in both time in hyperglycemia and
hypoglycemia. Impressively, time below 70 mg/dl dropped from 2.6% to 0.3% (-33 min/day) and
time below 54 mg/dl dropped from 0.6% to 0% (-9 min/day). After a longer period on Horizon of
4-9 weeks, it appears that time <70 mg/dl bounced back slightly to 0.9%, but still that translates to
just ~13 minutes/day - wow! Mean glucose and A1c remained about the same on both standard
therapy and closed loop, but glucose variability was crushed, with coefficient of variation dropping
from 36% to just 29%. In the 24-hour glucose profile below, the blue line and blue-shaded regions
represent the median and IQRs for glucose values on closed loop and are, very clearly, as Dr. Rich
Bergenstal would say, "flat, narrow, and in-range."

www.closeconcerns.com 33

https://www.closeconcerns.com/knowledgebase/r/c84d735e#Abbott-Sponsored_Symposium:_Audience_Polls_Show_Strong_Enthusiasm_for_CGM_Dr._Rich_Bergenstals_FNIR_Flat_Narrow_In-Range_is_a_Big_Hit
https://www.closeconcerns.com/knowledgebase/r/c84d735e#Abbott-Sponsored_Symposium:_Audience_Polls_Show_Strong_Enthusiasm_for_CGM_Dr._Rich_Bergenstals_FNIR_Flat_Narrow_In-Range_is_a_Big_Hit


▪ Time in range for pediatric trial participants was even more dramatic, jumping from
51% on standard therapy to 65% (+3.3 hours/day) on the five closed loop days with user-
chosen set points. For the 11 participants who chose the lowest set point of 110 mg/dl, time in range
was a striking 71%. Similar to the adults, pediatric patients saw very low levels of hypoglycemia, but
also massive reductions in hyperglycemia. Time >180 mg/dl fell from 47% to 34% with closed loop
(-3 hours/day) and just 27% for closed loop with a set point of 110 mg/dl. With those reductions in
hyperglycemia, mean glucose decreased from 185 mg/dl to 167 mg/dl to 155 mg/dl and GMI fell
from 7.7% to 7.3% to 7% from standard therapy to closed loop to closed loop with a set point of 110
mg/dl. Importantly, these improvements were maintained for longer term use of Horizon, as well.
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▪ As with most AID systems, there was a massive benefit in overnight glycemic control.
In 6-<14 year old participants, time in range overnight (midnight - 6 AM) rose from 56% to 72%
with closed loop. For closed loop with a set point of 110 mg/dl, overnight time in range was 77%. In
the table below, the 0% time <70 mg/dl when using closed loop also really stands out. Lastly,
overnight mean glucose improved significantly, as did glucose variability.
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▪ Throughout the presentation, Dr. Buckingham highlighted Horizon's focus on
reducing hypoglycemia, and the results (see above) are stunning. Dr. Buckingham shared
that with Horizon taking away the fear of lows, a lot of the kids in the study were able to go on their
first sleepovers. Beyond what's reflected in the glycemic outcomes in the tables above, Dr.
Buckingham focused on Horizon's ability to remove mental and psychological burden from having
diabetes or having a child with diabetes.

▪ Both children and adult users spent an incredible 97% of time in closed loop and
scored very high on system usability. As the Horizon algorithm is built directly onto the
Omnipod pump, which can communicate directly with the Dexcom G6 sensor, users don't need to
worry about staying within range of a handset or receiver. Additionally, both Omnipod and G6 are
waterproof, allowing users to stay in closed loop when showering or swimming. For parents of
children ages 6-<12 years, Horizon scored a 90 (out of 100) on system usability. For teenagers, the
system received a 93. During Q&A, Dr. Tim Bailey (Advanced Metabolic Care and Research) noted
that Apple's iPhone scores ~79 on the same scale. Dr. Buckingham even suggested Horizon might
have a higher usability when launched, as Insulet plans on launching with smartphone control,
whereas study participants had to use a separate, locked-down Samsung phone for controlling their
Omnipods. User friendliness and simplicity have been a focus on the design of Horizon from the
very beginning and the pre-pivotal data suggest that focus has paid off greatly.
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▪ There were not serious adverse events reported in the study, though there was one
incident of prolonged hyperglycemia when one adult participant's cannula was dislodged.

▪ When launched, Insulet's hybrid closed loop system will likely be marketed under the
name "Omnipod 5." For a long time, we (and others) have referred to the system as Omnipod
Horizon, though Horizon may actually be the term for the algorithm component of the system. Dr.
Buckingham's presentation was titled, "Omnipod 5 Automated Glucose Control System, Powered by
Horizon" and during the ADA session's live-chat feature, we saw Insulet Medical Director Dr. Trang
Ly write: "Horizon (now called Omnipod 5) is expected to be avail first half 2021 in US [sic]."

▪ Just last week, Insulet announced resuming of the pivotal trial for Omnipod Horizon
after a ~three month pause. We'd estimate the trial (n=240) will wrap up within the next 3-4
months, in line with plans to launch in the "first half of 2021."

Tandem's Basal-IQ (Predictive Low Glucose Suspend) Significantly Reduces Self-
Reported Severe Hypo Paramedic Visits (-45%), ER Visits (-77%), and Hospital
Admissions (-75%)

Ms. Molly McElwee-Malloy (Tandem) presented strong real-world data on reductions in
severe hypoglycemia related paramedic visits, ER visits, and hospital admissions with
Tandem's predictive low glucose suspend Basal-IQ algorithm. Across all three types of adverse
events, the biggest improvements were seen in type 1s who switched from MDI to Basal-IQ. The study
surveyed 665 type 1s who had recently started using t:slim X2 with Basal-IQ and received a $20 gift card for
their participation. Participants self-reported severe hypo-related adverse events at baseline and after six
months on Basal-IQ. Participants had a mean age of 37, 15% were on MDI at baseline, and 91% used CGM at
baseline.

▪ The percentage of participants reporting hospital admissions related to severe
hypoglycemia in the last six months was reduced from 3.7% (24/655 participants) at baseline to
0.9% (6/655 participants) with Basal-IQ. The 95 participants switching from MDI saw a dramatic
reduction: at baseline, 10 participants experienced a severe hypo hospitalization in the last six
months, compared to just 2 during six months of Basal-IQ.
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▪ The percentage of participants reporting ER visits related to severe hypoglycemia in the last
six months was reduced from 5.9% (39/655 participants) at baseline to 1.4% (9/655 participants)
with Basal-IQ. Once again, the 95 participants switching from MDI saw the biggest improvement: at
baseline, 14 participants experienced a severe hypo ER visit in the last six months, compared to just
4 during six months of Basal-IQ.
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▪ Similarly, the percentage of participants reporting paramedic visits related to severe
hypoglycemia in the last six months was reduced from 5.3% (35/655 participants) at baseline to
2.9% (19/655 participants) with Basal-IQ. The 95 participants switching from MDI saw the biggest
improvement: at baseline, 15 participants experienced a severe hypo paramedic visit in the last six
months, compared to just 6 during six months of Basal-IQ. Notably, Ms. McElwee-Malloy also
shared that ~5% of all EMS calls nationally are related to hypoglycemic events. Given the very high
cost of severe hypo adverse events, we loved seeing these results and would be interested in seeing a
longer-term and broader cost-effectiveness analysis of Basal-IQ (and Control-IQ).
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Tandem's Control-IQ in Young Children (2-5 Years; n=12) Increases TIR by 1.8
Hours/Day, Time <70 mg/dl Reduces From 3.7% to 1.5% (-32 min/day)

Stanford's Dr. Laya Ekhlaspour read out very positive results from a small (n=12) study of
Tandem's Control-IQ in young children (ages 2-5 years). The study involved 2-7 days of run-in,
48-hours of Control-IQ in a supervised hotel setting, followed by 3-days of home use. During run-in,
participants used a study pump at home in open-loop; during the hotel phase, the children participated in 30
minutes of activity per day, but there were no restrictions on meals or snacks and boluses were delivered per
parents' routines. Compared to run-in, every glycemic outcome was improved with Control-IQ at home. The
study's primary outcome measured the percentage of subjects meeting less than 6% time <70 mg/dl and less
than 40% time >180 mg/dl goals. At baseline, one-third of participants met both goals, compared to two-
thirds during the hotel phase (p=0.01) and 75% in the Control-IQ at home phase (p=0.002).
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▪ Time in range was improved by 1.8 hours/day with Control-IQ at home vs. open-loop
at home (62% vs. 68%). Most notably, Control-IQ at home delivered large reductions in
hypoglycemia, reducing time <70 mg/dl by 32 min/day (3.7% vs. 1.5%; p=0.004) and time <54 mg/
dl by 7 min/day (0.6% vs. 0.1%; p=0.004). Time in hyperglycemia (>180 mg/dl) was decreased by 1
hour/day (34% vs. 30%), though this difference was not statistically significant (p=0.075).

▪ As we saw with Control-IQ's adult and older children pivotals (read outs at ADA 2019
and ATTD 2020, respectively), Control-IQ delivered the biggest improvements
overnight (11 PM - 7 AM). Time in range overnight was 59% at baseline, compared to 79% during
the hotel phase and 76% during the at home phase. Time >180 mg/dl was reduced from 39% at
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baseline to 24% during at home and time <70mg/dl was reduced from 2.1% to 0%.

▪ At the time of ADA, Tandem's Control-IQ was approved for ages 14+, but comes with a
specific black box warning against use in patients under 6 years old. Mean total daily
dose in this study was 15U/day and a special modification from Tandem was required to carry out
the study for patients this young. Pediatric indication (6+ years) has already been submitted to the
FDA, but larger and longer studies will certainly be needed in this very young population.

MiniMed 780G New Zealand Data: Time in Range +3.3 Hours/Day with Advanced
Hybrid Closed Loop and 100 mg/dl Set Point vs. Run-in; 96% Time in Closed Loop;
CE-Marked Announced Yesterday

In the third (and final) MiniMed 780G presentation from the day, Dr. Martin de Bock
(University of Otago) presented data from a randomized crossover study of AHCL vs. the
predictive low-glucose suspend MiniMed 640G system. Results of this study (n=60) were used for
the CE-submission for MiniMed 780G; just yesterday, Medtronic announced CE-Marking for the system. The
study enrolled 60 participants (20 participants 7-15 years old). The sensor-augmented pump (SAP) run-in
phase lasted 2-4 weeks before participants were randomized to MiniMed 640G or AHCL for four weeks,
followed by two weeks of washout with SAP, and finally, four weeks of crossover. At enrollment, 44% of
participants were on SMBG, while >6 months on pump therapy was required for inclusion. Time in range
increased from 59% during run-in to 73% for AHCL with a 100 mg/dl set point (+3.3 hours/day); accordingly,
time >180 mg/dl fell from 38% to 25% (-3.1 hours/day). Results with AHCL and a set point of 120 mg/dl were
slightly less impressive, but still improved over run-in. During Q&A, moderator Dr. Tim Bailey commented
that the results (along with those of the other two MiniMed 780G talks) really showed that MiniMed 780G is a
device that is "designed to be used" with a set point of 100 mg/dl. Dr. de Bock also added that the
improvements in the study were seen even with "plenty of petrol in the tank" (i.e., relatively conservative
settings): the study used a longer active insulin time of three hours, kept insulin:carb ratios from baseline, and
the higher set-point in pediatric participants.

Run-in MiniMed 640G AHCL with 120
mg/dl set point

AHCL with 100
mg/dl set point

Mean glucose 168 mg/dl 171 mg/dl 162 mg/dl 149 mg/dl

Time in range 59% 58% 65% 73%

Daytime time in
range

59% 57% 61% 70%

Nighttime time
in range

60% 59% 72% 77%

Time > 180 mg/
dl

38% 40% 33% 25%

Time <70 mg/dl 3.1% 2.5% 2.2% 2.1%

Time <54 mg/dl 0.6% 0.6% 0.5% 0.4%

▪ Time in closed loop was remarkably high, at 96%. Patients experienced a mean of 1.2 Auto
Mode exits/week and the number of alarms and alerts was reduced from ~13/day with MiniMed
640G to 8/day with AHCL. Additionally, Diabetes Treatment Satisfaction Questionnaires showed
improvements in treatment satisfaction for AHCL vs. MiniMed 640G for adolescent and adult users.

▪ The study saw one episode of mild DKA, due to a combination of a site occlusion and
viral illness. There were no incidents of severe hypoglycemia. There were five "possible or
probable device related adverse events"; four were skin reactions related to infusion sites and one
was a skin infection.
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▪ Lastly, but certainly not least, Dr. de Bock also shared a few powerful quotes and
impressions from the trial:

◦ "…created a situation for our family that was as close to not having diabetes as we have
been in the last decade. It wasn't what it made us do that made the difference, it was what
we no longer had to do."

◦ "We didn't have to worry, we didn't have to be fearful at night or have that thought when
we opened her bedroom door in the morning that she might not be conscious."

◦ "She could think about horses and friends and Keeping up with the Kardashians like any
other tweeny with a junk TV habit."

◦ "I forgot I had diabetes today."

Five Medtronic Posters on Extended-Wear Infusion Set: 7-Day Survival Rate of
81%; Can Reduce Annual Insulin Waste by 5-10 Vials Compared to 2/3-Day Sets

We rounded up five posters on Medtronic's Extended Wear Infusion Set (EWIS), which was
CE-Marked as of ATTD 2020 and is currently in pivotal trial in the US. At ATTD, Dr. Ohad Cohen
(Medtronic) shared that EWIS included a new "H-Cap Connector" to improve site performance, improved
tubing to improve insulin preservative retention & stability, and an improved adhesive patch for better
adherence. Three of the posters below do an excellent job outlining some of Medtronic's work and
considerations around those three improvements. A final poster also calculates ~$1,500-$3,000 in annual
cost savings from reduced insulin waste with a 7-day infusion set.

▪ A small (n=21 participants) study showed 7-day survival rates of ~81% for Medtronic's
EWIS (994-P). The 21 participants wore four infusion sets (82 total insertions) until set failure or
seven days. There were no safety signals, including DKA, severe hypo- or hyperglycemia, device-
related severe adverse events, and death. Survival of the extended-wear set at 7-days (80.5%) was
actually higher than the published survival rate of Medtronic's 3-day infusion set at 3 days (77%).
When this data was first presented at ATTD 2020, Dr. Cohen also noted that survival rate increased
to 85% if insertion failures were removed. Reasons for failure were site reaction/blood (7% of all
wears), insertion failure (5%), unexplained hyperglycemia (3%), and adhesive failure (3%). Notably,
the total daily dose did not increase over the seven days, indicating insulin delivery efficiency was
not significantly changed over the entire period.
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▪ A modified version of Medtronic's 3-day infusion set showed 7-day survival rates of
~73%-75% (997-P). The study, presented by Dr. Bruce Buckingham (Stanford), modified the cap
of the MiniMed Quick-set connector to create a chamber which contained either foam or foam with
80 units of heparin (anticoagulant). Twenty participants were randomized into foam or foam +
heparin groups to start. The participants wore their modified infusion sets for a week (or until
failure) before crossing over. The study lasted four weeks (four insertions) with crossover after each
week. The rate of 7-day survival was not significantly affected by the addition of heparin, as both
modified versions had 7-day survival rates of ~73%-75%. The connector foam, without heparin, is
part of Medtronic's EWIS, in addition to other improvements.
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▪ Medtronic tested seven different adhesives across three studies - the best performing
variant achieved an 8-day survival rate of 100% (986-P). The studies enrolled 75 adults
testing 2 adhesive variants each, totaling 150 adhesive placements. "Non-functional" Medtronic
pumps were used to simulate conditions. Eight-day survival rates for the first four variants
(adhesives used with current infusion sets) ranged from 63% to 89%; eight-day survival rates for
three new adhesive variants ranged from 75% to 100%. Across variants, there were no significant
differences around overall appearance, skin irritation, or device awareness; however, the newer
adhesives trended slightly more difficult to remove and clean off. The highest-performing adhesive
(100% 8-day survival rate) was chosen in Medtronic's EWIS.

▪ In-vitro and porcine tests showed infusion set wear-time and inflammatory response
were significantly impacted by loss of preservatives in the insulin (1012-P). One test
demonstrated pumping insulin through an infusion set lowered the preservative content, though
this did not significantly impact insulin chemical stability. However, lower preservative content
insulin created more aggregates when the insulin was shaken. With increased aggregates in the
insulin solution, the inflammatory response was greatly increased in an in-vitro cell culture and
greatly decreased survival time of an infusion set in a porcine model.
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▪ Assuming insulin costs of $300/vial ($3/U), Medtronic estimated annual savings of
~$1,500 to $3,000 per user with a 7-day infusion set vs. 3-day (1167-P). The estimate
used a total daily dose of insulin of 35U/day, translating to 5-10 vials per year of reduced insulin
waste. Savings would be lower for those using >35U/day as the pump reservoir wouldn't hold
enough volume for seven days of insulin. Medtronic is also taking a look at the environmental
benefits from increasing reservoir volume and extending infusion set wear time.

Beta Bionics Gen 4 iLet Insulin-Only Pivotal Enrollment "Nearly Completed";
Home-Use Study Shows +1.9 Hours/Day TIR, Time <54 mg/dl From 0.6% to 0.2%
With Bi-Hormonal vs. Insulin-Only

Dr. Jordan Sherwood (Massachusetts General Hospital) provided a detailed breakdown of
positive results from Beta Bionics' first home-use trial using liquid-stable dasiglucagon. Results
from the 14-day crossover study were first announced via press release about one year ago. Towards the end
of his presentation, Dr. Sherwood also shared that the insulin-only pivotal trial for Beta Bionics' Gen 4 iLet is
"currently underway," with enrollment "nearly completed." Assuming the trial will commence soon, it will
come at a ~three-month delay from previous expectations to start in 1Q20; the goal is for insulin-only iLet to
launch in ~early/mid-2021.

▪ The small, home-use study randomized 10 adults with type 1 diabetes with pump and
CGM experience to insulin-only and bi-hormonal iLet configurations. After one week,
participants crossed over to the other configuration. The bi-hormonal configuration drove 1.9 more
hours/day in-range (71% vs. 79%; p=0.002), reduced time <54 mg/dl by 6 min/day (0.6% vs. 0.2%;
p=0.15), and reduced mean glucose from 149 mg/dl to 139 mg/dl, compared to the insulin-only
configuration. Though not mentioned today, time <70 mg/dl was 2.4% during the bi-hormonal
period and 3.6% during the insulin-only period - a difference of ~17 minutes. Notably, participants
initiated therapy by entering only their body weight into the device (and no other parameters).

▪ New from today, Dr. Sherwood also provided a look at subject-level differences in the
insulin-only vs. bi-hormonal configurations. As shown below, nine of the ten participants
saw lower mean glucose with the bi-hormonal iLet; this difference was significant (p<0.05) for eight
of the ten participants. Additionally, Dr. Sherwood noted that during the bi-hormonal phase, 9/10 of
participants had mean glucose below 154 mg/dl, which would correspond to an A1c ~7%; half of
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participants had mean glucose <154 mg/dl during the insulin-only phase. Time <54 mg/dl was low
in both arms, though 8/10 participants saw improvements with the bi-hormonal configuration. With
insulin-only iLet, 6/10 participants reached the consensus target for <1% time <54 mg/dl, compared
to 9/10 participants with bi-hormonal iLet.

Bi-hormonal Bionic Pancreas Optimal for Mean Glucose (136 mg/dl) and TIR
(81%) at 100 mg/dl Set Point, with no Increase in Hypo (Compared with 115 and
130 mg/dl)

MGH's Dr. Marwa Tuffaha presented Bionic Pancreas (Beta Bionics) data from 2015 showing
that lower glucose targets reduce mean glucose and greater time in range without additional
hypoglycemia. Since this study was conducted a few years ago, the Bionic Pancreas AID system consisted of
an iPhone 4s running a control algorithm, a Dexcom G4, and two Tandem t:slim pumps (one with insulin and
one with glucagon). While today's gen 4 iLet is fully-integrated, the algorithm is the same, requiring only body
mass to initialize and qualitative meal announcements. 20 participants with type 1 diabetes and wide
demographic ranges (e.g., A1c 6.1%-9.3%, ages 21-78 years, BMI 20-42 kg/m2, and diabetes duration 5-54
years) were enrolled in a random-order, real-world crossover study evaluating the Bionic Pancreas at three set
points (130 mg/dl, 115 mg/dl, and 100 mg/dl), plus usual care. As seen in the figure below, lower targets were
associated with significantly lower mean sensor glucose (lowest: 136 mg/dl @ 100 mg/dl target) and higher
mean time in 70-180 mg/dl (highest: 81% @ 100 mg/dl target). These stellar outcomes did not come at the
cost of more time <60 mg/dl, which is explained by a significantly higher daily dose of glucagon-8.3 ug/kg
were administered daily with the 100 mg/dl set point. Interestingly, there was no difference in total daily dose
of insulin across set points, though we'd bet there was significantly more "prandial" insulin delivered with the
lower set points, quickly bringing users back into range, as opposed to the highest set point where meals were
likely handled more conservatively leaving the basal rate to chase highs for the rest of the day. User preference
was very high across all three set points, though with significantly higher satisfaction for the 100 mg/dl set
point. Note that the participants were not blinded to the system setting, so one might expect higher
satisfaction ratings with the lowest set point. None of the patients in the study had DKA or severe
hypoglycemia, there was no difference in hypoglycemia symptoms, interventions, or carbs administered per
day, and glucagon-induced nausea was not an issue. The integrated Gen 4 iLet with Zealand Pharma's
dasiglucagon is expected to enter pivotal trials in the back half of this year (see FFL 2019) - enrollment is
"nearly complete" (see above).

www.closeconcerns.com 47

https://www.closeconcerns.com/knowledgebase/r/60454d3c?utm_source=Closer+Look+Subscribers+2018&utm_campaign=94981193f1-2019-07-23_FFL_highlights07_23_2019&utm_medium=email&utm_term=0_c55d924bf1-94981193f1-412251801


Medtronic's ADA Analyst Day: $337 Million R&D Investment from Blackstone; No
Publicly Shared Pipeline Timings Under New Leadership

On Friday evening, Medtronic hosted its annual one-hour Diabetes investor briefing, the first
under new Diabetes Group head Sean Salmon - download the slides here and watch the
webcast here. Obviously, a lot of airtime was dedicated to MiniMed 780G, which was really the star of the
day on Friday (see read-outs from the US pivotal study, FLAIR trial comparing 670G with 780G, and a New
Zealand study). Diabetes CMO Dr. Robert Vigersky gave most of the company's remarks around MiniMed
780G, focusing on the system's ability to increase time in range without increasing hypoglycemia, the system's
versatility across various populations (including teens and young adults), and ease of use (44%-46% fewer
fingersticks vs. 670G, 95%-96% time in closed loop). Both Mr. Salmon and Dr. Vigersky also highlighted
MiniMed 780G's automatic correction bolus feature (which makes the system more forgiving of mistimed,
miscalculated, or altogether missed meal boluses) and the ability to use a glucose set point of 100 mg/dl. Dr.
Vigersky's slides are on pages 15-22 and do a good job of highlighting key points from yesterday's readouts -
we've put a few down below, but you can get the full slide deck here.

▪ At ADA, Medtronic Diabetes

announced a $337 million investment from Blackstone Life Sciences. That $337 million
figure certainly jumps off the page and the funding will be used to "pull forward specific programs in
[Medtronic's] pump and CGM pipeline … beyond PCL [Personalized Closed Loop] and Synergy."
The funding will be used for "four identified Diabetes R&D programs"; when we had a chance to talk
with Medtronic's team this morning, we didn't get many more details. If successfully
commercialized, Medtronic expects to pay royalties in the "low- to mid-single digit range."

▪ Noticeably absent from this year's presentation were anticipated regulatory
submission and launch timelines for Medtronic's pipeline products. See

last year's slides for comparison. On our call with Medtronic this morning, Sean Salmon noted that
the company doesn't want to "overpromise" to its patient and provider users. This seems like a
prudent approach, as Medtronic, and many other diabetes device companies, have often failed to
deliver on publicly announced products and timelines. "Reinvigorating" the CGM pipeline remains a
priority for Medtronic, first with its "Zeus" sensor, which will bring calibrations to day 1-only in the

www.closeconcerns.com 48

https://www.closeconcerns.com/knowledgebase/r/28b49cfa
http://investorrelations.medtronic.com/events/event-details/management-briefing-investors-analysts-ada
https://livestream.com/medtronic/ada
https://www.closeconcerns.com/knowledgebase/r/0f9a2c2f#MiniMed_780G_Pivotal_Trial:_1.4_HourDay_Gain_on_TIR_and_0.5_A1c_Improvement_on_MiniMed_780G_vs._Baseline_SAP_or_MiniMed_670G_95_Time_in_Closed_Loop_Through_3-Month_Study
https://www.closeconcerns.com/knowledgebase/r/0f9a2c2f#First_Ever_Head-to-Head_Comparison_of_Closed_Loop_Systems:_MiniMed_780G_Delivers_Improved_Glycemic_Outcomes_vs._670G_in_TeensYoung_Adults_5.7_Auto_Mode_Exits_per_Week_with_670G_vs._1.7Week_for_780G
https://www.closeconcerns.com/knowledgebase/r/0f9a2c2f#MiniMed_780G_New_Zealand_Data:_Time_in_Range_3.3_HoursDay_with_Advanced_Hybrid_Closed_Loop_and_100_mgdl_Set_Point_vs._Run-in_96_Time_in_Closed_Loop_CE-Marked_Announced_Yesterday
https://www.closeconcerns.com/knowledgebase/r/0f9a2c2f#MiniMed_780G_New_Zealand_Data:_Time_in_Range_3.3_HoursDay_with_Advanced_Hybrid_Closed_Loop_and_100_mgdl_Set_Point_vs._Run-in_96_Time_in_Closed_Loop_CE-Marked_Announced_Yesterday
https://www.closeconcerns.com/knowledgebase/r/0f9a2c2f#First_Ever_Head-to-Head_Comparison_of_Closed_Loop_Systems:_MiniMed_780G_Delivers_Improved_Glycemic_Outcomes_vs._670G_in_TeensYoung_Adults_5.7_Auto_Mode_Exits_per_Week_with_670G_vs._1.7Week_for_780G
http://investorrelations.medtronic.com/events/event-details/management-briefing-investors-analysts-ada
http://newsroom.medtronic.com/news-releases/news-release-details/medtronic-announces-337-million-product-investment-blackstone
https://www.closeconcerns.com/knowledgebase/r/f520aad5#Medtronic_ADA_Analyst_Day_Pipeline_Overview:_MiniMed_780G_Non-Adjunctive_CGM_Launch_in_Next_12_Months


US and zero calibrations outside the US. Synergy will bring a new, slimmer and fully-disposable
design, along with an easier insertion process. An extended-wear infusion set remains in a US
pivotal trial; CE-Marking was announced at ATTD 2020.
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First Lilly AID Data Shows System is Safe in Small, Inpatient Feasibility Study-
Negligible Hypoglycemia after Pizza/Pancakes, With or Without Premeal Bolus

Lilly's Ms. Amy Bartee presented what we believe to be the first data Lilly has shared on its
AID system (read about the system, which uses Dexcom CGM, a cool DEKA-developed pump,
and the MPC algorithm from Class AP). This was a small (n=10) inpatient feasibility study that
demonstrated safety in response to high carbohydrate meals with and without pre-meal
boluses. Specifically, participants (mean age 52 years; mean A1c 7.1%; all pump users) were given four meal
challenges over a 48-hour inpatient period: (1) bolus with pizza (high-fat meal); (2) missed bolus with pizza;
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(3) bolus with pancakes (fast-acting carbohydrate meal); and (4) missed bolus with pancakes. As expected
with the pizza challenge + bolus, there was a slow rise in glucose and extended postprandial period-the
algorithm steadily increased basal insulin delivery to compensate, yielding <1% below 70 mg/dl and 66% time
in range. In the pizza challenge + missed bolus, the algorithm responded with an immediate and
incremental increases in basal delivery for the next four hours, delivering <1% below 70 mg/dl and 37% time
in range. No correction boluses were given in either pizza challenge. In the pancake challenge + bolus,
there was no hypoglycemia and 56% time in range. As expected, the pancake challenge + missed bolus
was the most challenging for the algorithm, which rapidly ramped up basal insulin delivery but 60% of the
next four hours were spent >250 mg/dl (no time <70 mg/dl). One patient required a correction bolus in this
condition. Ultimately, the system was safe in every case, though the study emphasized the importance of
bolusing for meals, particularly in the absence of automated corrections. Lilly has never shared specific timing
for development of its AID system, though it has broadly said that Connected Care products will launch in
stages over 2019-2021; we wouldn't be surprised to see this timeline pushed back.

Percent time in ranges in four hours postprandial

Pizza with bolus Pizza without
bolus

Pancakes with
bolus

Pancakes
without bolus

% Time in
70-180 mg/dl

66% 37% 56% 18%

% time <70 mg/
dl

0.8% 0.8% 0% 0%

% time >180
mg/dl

33% 63% 44% 82%

% time >250
mg/dl

11% 30% 11% 60%
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Dr. de Bock Very Enthusiastic About 780G's Impact on TIR in "Challenging"
Adolescent Group

University of Otago's Dr. Martin de Bock rehashed very positive MiniMed 780G CE
registration trial (see Day #1 coverage), emphasizing that the greatest day-time time in range
benefit was seen in the most challenging population: adolescents (ages 14-21). In fact, the whole
population was skewed young, with a mean age of 23.5 years and 56% under 21. Said Dr. de Bock, "This is
really exciting for us, especially as pediatric endocrinologists…Maybe we shouldn't be so concerned about
people who aren't so adherent to their therapy - they are the most likely to see advanced time in range on
[780G]." We would caution that the mean A1c in the study was 7.6% and all participants were already on a
pump, so this population, though still adolescents, may not be the "most challenging of the challenging." For
reference, mean A1c in people ages 15-18 in the T1D Exchange Registry is 9.3%. Still, the signal is
encouraging, and may due to the system's improved user experience. There was only ~1 auto mode exit per
week in this study, compared to ~1 per day as seen with the 670G. Similarly, the system significantly reduces
alarms to 8 per day (vs. 13 per day with 640G). P-979 further elaborates ono improved satisfaction and sleep
quality with 780G vs. 640G. Echoing his Friday comments, Dr. de Bock concluded: "If we had more time, we
hypothesize we could've optimized settings…and seen overall time in range that was higher than reported
here."

Barbara Davis Center's PANTHER Project Provides Targeted Education to Help
Patients Onboard with MiniMed 670G and Control-IQ Hybrid Closed Loop
Systems

The audience-favorite Dr. Laurel Messer (Barbara Davis Center) presented on the PANTHER
Project: Practical Advanced THERapies for Diabetes, a program addressing concerns and barriers
with automated insulin delivery (AID) adoption. Despite huge advances in AID in the last few years, Dr.
Messer highlighted a variety of barriers that prevent adoption, most notably, issues with the infusion set.
According to Dr. Messer, in nearly all AID trials, the number one reason patients experience hyperglycemia or
DKA is because of failures with infusion sets. Beyond infusion set issues, other barriers vary by age, further
complicating the problem. At a similar talk at ISPAD 2019, Dr. Messer shared data identifying the top barriers
to diabetes tech use in adolescents: hassle of wearing devices all of the time (38%), dislike having devices on
the body (33%), dislike how devices look on the body (29%), nervousness that the device won't work (25%),
and not wanting to spend more time managing diabetes (20%). During today's presentation, Dr. Messer
walked through some of the experiences and successes seen onboarding patients at BDC in the PANTHER
project with MiniMed 670G and Control-IQ.

▪ MiniMed 670G: Patients (n=72) interested in the MiniMed 670G were first trained on using
Manual Mode. Trainings were in-person for 2-3 hours and happened in groups of families to
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promote peer support. Five to seven days after this training, patients in smaller groups of families
were given ~1-2 hours of Auto Mode training to reinforce conventional insulin pump and CGM use
on the new system. Three follow-up phone calls in the first four weeks after training were done to
assess system use, make insulin adjustments, and provide targeted re-education. Overall, patient
engagement in these classes was high. Following perfect retention in the introduction class and the
video conference, 92%, 81%, and 53% of participants responded to follow-up calls one, two, and
three. Dr. Messer shared that a variety of changes were made during these sessions, with 75% of
participants increasing their insulin: carbohydrate ratio and 44% altering active insulin time. Topics
ranged from pre-meal blousing (65%), insulin correction doses (48%), and addressing system alerts
such as alarms (45%).

▪ Control-IQ: Participants (n=107; A1c: 7.5%) underwent a different process for onboarding as
individuals in this program had already downloaded Control-IQ and were ready to start using it. As
a result, the BDC team decided to work with the patient to pick an ideal day for starting, scheduling
a follow-up call with a RN/DCES after two weeks of starting, and download their pump data. The
PANTHER team created four metrics and benchmarks to assess device success in a week-long
period: (i) time using Control-IQ (>5 days per week); (ii) time using the CGM (>5 day per weeks);
(iii) time in range (>60%); and (iv) time spent <70 mg/dl (<5%). Median follow-up time for the call
was 18 days, slightly more than anticipated, but ~64% of participants (n=68) met all four
benchmarks. Of the 18 of 39 patients that completed an addition second follow-up call, nine ended
up meeting all four benchmarks, with mean time in range between calls one and two increasing a
remarkable 12.5% (baseline not provided). Dr. Messer noted that these results demonstrate active
engagement coupled with education can promote technology uptake and improved glycemic
outcomes.
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Ultra-Rapid Insulins Safe and Effective in 670G & 780G, but Apparently Not More
So Than Rapid-Acting Insulins; Possible Exception: 780G with FiAsp May Blunt
PPG Relative to Novolog

We enjoyed back-to-back orals investigating the benefit of ultra-fast insulins in Medtronic's
(advanced) hybrid closed loop systems. In short, the benefit appears to be marginal, at best. However,
it is does seem safe and feasible.

▪

▪ Atlanta Diabetes Associate's Dr. Bruce Bode first showed in a double-blind crossover
study (n=42) that there was no difference in glycemic outcomes with MiniMed 670G
when participants used Lilly's Ultra-Rapid Lispro (URLi) or Humalog. Time in range was
77% with Humalog and 78% with URli, and time <70 mg/dl was ~2% in both cases. There was no
difference in time in range between the two conditions during day or night, nor post-meal. There
were five cases of infusion site pain/reaction in the URLi condition vs. one in the Humalog
condition, but overall, booth conditions were very safe and there were no discontinuations. We and a
number of chat participants felt that perhaps the participants were already too well-managed on the
670G at baseline to see an impact of even faster-acting insulin. Mean baseline A1c was 7.1%, mean
time in range was 78%, and participants were already spending ~90% in-range. Dr. Bode
additionally proposed that a hybrid closed loop system that only modulates basal insulin "may not
be optimized for the potential advantages of an insulin with differential effects seen primarily during
bolus delivery." Benefits may be realized, he reasoned, if it were used in a system that gives
automated boluses, such as MiniMed's AHCL (780G) system. The next oral looked at exactly that.

▪ University of Melbourne's Dr. Melissa Lee presented a similarly-designed crossover
study (n=12) comparing the use of Novo Nordisk's FiAsp and Novolog in the MiniMed
780G. Despite Dr. Bode's hypothesis, this study found no overall benefit of FiAsp, with
the potential exception of blunted postprandial spikes after breakfast. Though smaller,
the study population was similar to above, with experienced pumpers with mean baseline A1c of
7.1%. In both conditions, time in range was ~80%, hypoglycemia was <0.5%, and mean glucose was
<140 mg/dl, with no statistically significant differences but trends toward FiAsp benefit. There was
no difference in CGM metrics post meal when all meals were pooled, but when separated,
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incremental AUC over 2 hours was significantly lower with FiAsp only for breakfast. Breakfast-time
may be unique for a whole host of reasons, said Dr. Lee: less insulin resistance in the morning,
snacks/stress/exercise later in the day, or just simpler carbs at breakfast. While 780G was safe with
both insulins, there were four individuals who experienced at least one mild infusion-site reaction
using FiAsp vs. only one using Novolog.

AID, Pumps, and Pens Posters

Title Authors Details + Important Takeaways

Control-IQ

Technology in the

Real World: The

First 30 Days

Lars Mueller, Alexandra Constantin,

Harsimran Singh, Stephanie Habif
▪ Retrospective analysis of

first users (n=1,659) with

>30 days pre- and post-

Control-IQ software update;

mean age 43, 52% female,

mean diabetes duration 21

years, 90% type 1, 4% type

2, 6% other/unknown; users

all had ≥75% CGM use

▪ Control-IQ software update

led to 10% increase

(p<0.001) in median sensor

time in range (70-180 mg/

dl) from 68% to 78%; 10%

decrease in median sensor

time >180mg/dl, 0.1%

decrease in median sensor

time <70mg/dl

▪ Mean time in closed loop

system was 96%

Diabeloop Closed-

Loop System Allows

Patients with Type 1

Diabetes (T1D) to

Significantly

Improve Their

Glycemic Control in

Real-Life Situation,

without Serious

Adverse Events: A

6-Month Follow-Up

Coralie Amadou, Sylvia Franc, Pierre Y.

Benhamou, Sandrine Lablanche, Erik

Huneker, Guillaume Charpentier, Alfred

Penfornis

▪ 24 patients participated in

this 6-month Diabeloop

Closed-Loop study; patients

used Dexcom G6 sensors,

Kaleido pumps, YourLoop

cloud data platform

▪ All patients already used

insulin pumps; mean age

43, 76% female; 7-day run-

in period

▪ After 6 months A1c

decreased from 7.9% to

7.1% (p<0.001); time in

range increased from 53%
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to 67% (p<0.0001), and

time <70 mg/dl decreased

from 2.4% to 1.3% (p=0.03)

Safety and Glycemic

Outcomes of the

MiniMed Advanced

Hybrid Closed-Loop

(AHCL) System in

Subjects with T1D

Anders L. Carlson, Bruce W. Bode, Ronald

L. Brazg, Mark P. Christiansen, Satish K.

Garg, Kevin Kaiserman, Mark Kipnes,

David R. Liljenquist, Athena Philis-

Tsimikas, Rodica Pop-Busui, Jennifer

Sherr, Dorothy I. Shulman, Kamalpreet K.

Singh, Robert H. Slover, James Thrasher,

Xiaoxiao Chen, Benyamin Grosman, Scott

W. Lee, Louis J. Lintereur, Margaret Liu,

Neha Parikh, Andrew S. Rhinehart, Fen

Peng, Anirban Roy, John Shin, Di Wu,

Robert Vigersky

▪ Single-arm, 16-center, in-

home trial, with 157

individuals with type 1; type

1 diagnosis ≥ 2 years, A1c

<10%

▪ AHCL feature enabled with

set point of either 100 or

120mg/dl autocorrecting

every 5 minutes; patients

used both set points for ~45

days

▪ AHCL therapy improved

mean A1c from 7.5% to

7.0%; 61% achieved A1c

<7% during study compared

to 34% at baseline; time

below <70 mg/dl decreased

from 3.3% at baseline to

2.3% during the study

▪ Most significant

improvements (79% time in

range) when set point was

100mg/dl with active

insulin time of 2 hours;

resulted in no increase in

hypoglycemia

▪ Total number of AHCL exits

during study was 1.3/week

(~1 exit every 5 days)
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Individual Glycemic

Response to Ultra-

Rapid vs. Rapid

Insulin Delivered

Automatically with

the Ilet Bionic

Pancreas System

Jordan Sherwood, Hui Zheng, Courtney A.

Balliro, Laya Ekhlaspour, Bruce A.

Buckingham, Firas El-Khatib, Edward

Damiano, Steven J. Russell

▪ Patients participated in a

random-order crossover

trial using the iLet bionic

pancreas system with either

typical insulin (aspart n=7,

lispro n=27) or the ultra-

fast-acting aspart

▪ Insulin algorithm was the

same in both arms; insulin

absorption speed set with a

maximum of 65 minutes

▪ Overall CGM glucose values

were similar across both

arms; similar numbers of

patients experienced

significant reductions or

increases in CGM glucose

values while using ultra-

rapid insulin

▪ Other studies are currently

investigating the effect of

adjusting the insulin

delivery algorithm for

improved results among

patients

Closed-Loop

Control Reduces

Hypoglycemia

without Increased

Hyperglycemia in

Subjects with

Increased Prestudy

Hypoglycemia:

Results from the

iDCL DCLP3

Randomized Trial

Carol J. Levy, Grenye O'Malley, Sue A.

Brown, Gregory P. Forlenza, Yogish C.

Kudva, Roy Beck, Craig Kollman, John

Lum, Dan Raghinaru, Boris Kovatchev

▪ Post-hoc analysis of data

from iDCL DCLP3 study;

patients were randomized

2:1 to Closed Loop Control

(Tandem Control-IQ pump

& Dexcom G6) or SAP for 6

months

▪ Participants with ≥4% time

<70 mg/dl (n=55) included

in sub-analysis

▪ Closed Loop Control with

Control-IQ improved time

in range (9.9%

improvement over

baseline), and reduced time

<70 mg/dl (4.6% decrease

from baseline)
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Eighteen-Month

Use of Closed-Loop

Control (CLC): A

Randomized,

Controlled Trial

Sue A. Brown, Dan Raghinaru, Bruce A.

Buckingham, Yogish C. Kudva, Lori M.

Laffel, Carol J. Levy, Jordan E. Pinsker, R.

Paul Wadwa, John Lum, Craig Kollman,

Roy Beck, Boris Kovatchev

▪ 18-month RCT to assess

safety and efficacy of

Closed-Loop Control using

Tandem Control-IQ

compared to SAP and

PLGS; study used Tandem

t:slim X2 insulin pump with

either Basal-IQ or Control-

IQ and the Dexcom G6

CGM

▪ 164 participants

randomized to 3 groups: (i)

Closed-Loop Control for 6

months, then extended

Closed-Loop Control to

study end; (ii) Closed-Loop

Control for 6 months, PLGS

(Basal-IQ) for 3 months;

Closed-Loop Control to

study end; (iii) SAP for 6

months, Closed-Loop

control to study end

▪ Group 1 participants

experienced and maintained

significant improvements in

time in range over 18

months with mean time in

range of 69.9%; time in

range deteriorated for

Group 2 when placed on

PLGS for 3 months, but

restored when placed back

on Closed-Loop Control;

Group 3 experienced

persistent improvements in

time in range and A1c after

transitions from SAP to

Closed-Loop Control

▪ Closed-Loop Control use

90% or higher among

groups showing no trend

toward decreased use over

time
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Cross-Study

Comparisons Done

Right: An

Illustration Using

Two Pivotal Trials of

Closed-Loop

Systems

Marc D. Breton, Roy Beck, Richard M.

Bergenstal, Boris Kovatchev
▪ Comparing results across

studies poses challenges due

to sampling differences;

better to compare

increments from baseline to

active study time in range

▪ Methods to correct baseline

discrepancies in

comparison: eliminate

participants on tail-end of

baseline distribution;

resample/replace

participants; use functions

to match shift and match

distributions

▪ Comparing across studies

using time in range metrics

is challenging due to the

variable nature of time in

range outcomes

Increasing Insulin

Pump Use across

Five National

Diabetes Centers:

Results from the

T1D Exchange

Quality

Improvement

Collaborative

(T1DX-QI)

Osagie Ebekozien, Nicole Rioles, Justin A.

Indyk, Sarah Lyons, Shideh Majidi, Taylor

Proffitt, Joyce M. Lee

▪ Five T1D Exchange centers

across the country

implemented Quality

Improvement initiatives

including Plan-Do-Study-

Act cycles to increase

insulin pump use among

patients 12-26 years old

▪ Plan-Do-Study-Act

interventions included (i)

mobile technology classes

(ii) redesigning clinic

workflow to increase patient

education on insulin dosing

(iii) coaching patients for

meal bolusing and

correction (iv) removing

barriers to meal-time

bolusing

▪ Data were shared across

clinics monthly to develop

best-practices

▪ Over 20 months there was a
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10% increase in pump use

among target cohort; 3 of 5

centers had substantial

improvements ranging

6-17%

Optimized Pump

Utilization and

Increased Pump

Initiation with Zero

Additional Resource

Utilization

Lori A. Miysshiro, Deborah Hinnen
▪ Used Certified Pump

Trainers to teach patients

how to best initiate and

utilize insulin pumps

(Medtronic n=4; Tandem

n=1; Insulet n=21)

▪ Certified Pump Trainers

integrated into routine

clinical care for patients;

partnerships with

Medtronic, Tandem, and

Insulet doubled pump

uptake among patients in

under 1 year

▪ Baseline A1c range from

10.1%-14.5% reduced to

5.2%-7.2%; 82% reduction

in diabetes related

hospitalizations
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Predictive Low

Glucose Suspend

(PLGS) Necessitates

Less Carbohydrate

(CHO)

Supplementation to

Rescue

Hypoglycemia:

Need to Revisit

Current

Hypoglycemia

Treatment

Guidelines

Jordan E. Pinsker, Amy Bartee, Michelle

Katz, Amy Lalonde, Richard Jones, Eyal

Dassau, Howard Wolpert

▪ 10 patients with type 1

(mean age 39, baseline A1c

7.2%) participated in a

20-hour inpatient study

with a predictive low

glucose suspend algorithm

imbedded into Lilly's

investigational insulin

pump paired with Dexcom

G6 sensor

▪ Basal insulin rates were

titrated upwards to induce

PLGS and carbohydrate

rescues were administered

if necessary

▪ Only 7 of 59 PLGS

suspensions required

administration of

carbohydrate rescue; all

carbohydrate rescues took

place postprandially; the

majority of carbohydrate

rescues required less than

the standard recommended

amount of 15g

▪ PLGS has the potential to

reduce carbohydrate intake

requirements for

hypoglycemia rescue

Missed Bolus Doses

(MBDs) Are

Associated with

Reduced Time in

Range (TIR): The

Influence of

Hypoglycemic Fear

Stephanie S. Edwards, Xuanyao He, Jennal

Johnson, Eric Meadows, Wenjie Wang,

Howard Wolpert, William Polonsky

▪ 12-week single-arm study

sponsored by Lilly in

patients with type 1 (n=40)

and type 2 (n=28) on

insulin; patients used

connected insulin pen and

CGM

▪ Mean age 48, 44% female,

mean A1c 9.6%

▪ Missed Bolus Doses were

negatively correlated with

time in range (p=0.02) and

positively correlated with

time above range (p=0.03)
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▪ Missed Bolus Doses among

participants with type 2

were significantly correlated

to hypoglycemia fear

subscales of worry

(p=0.004), avoidance

(p=0.004), and maintaining

hyperglycemia behaviors

(p=0.040)

Carbohydrate Needs

for Prolonged

Fasted Exercise with

and without Basal

Rate Reductions in

CSII

Sarah M. Mcgaugh, Rubin Pooni, Dessi

Zaharieva, Ninoschka C. D'souza, Todd

Vienneau, Trang T. Ly, Michael Riddell

▪ Randomized crossover trial

among type 1s on CSII

(n=15) completing 3

120-minute treadmill

exercise visits; mean age 36,

mean A1c 6.9%, 60% female

▪ 3 interventions were: (i) no

basal rate reduction and

dextrose intake of 0.3g/kg/

hr when BG was <180 mg/

dl (oral carbohydrates

only); (ii) 50% basal rate

reduction set 90 minutes

before exercise and dextrose

as needed to treat

hypoglycemia; (iii) 50%

basal rate reduction set at

exercise start time plus

dextrose intake of 0.3g/kg/

hr when BG was <180 mg/

dl

▪ 50% basal rate reduction 90

minutes before exercise was

the most effective strategy

for maintaining glucose

control during prolonged

fasted exercise
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Impact of

Carbohydrate

Counting on

Glycaemic Control

in People with Type

1 and Type 2

Diabetes on

Intensified Insulin

Therapy

Norbert Hermanns, Dominic Ehrmann,

Bernhard Kulzer
▪ Cross-sectional study

(n=154) in patients with

type 1 and type 2 on

intensified insulin therapy;

mean age 46, 87% with type

1; mean A1c 8.2%, mean

time in range 47%

▪ Participants wore flash

glucose monitor for 14 days,

at study end completed

SMART questionnaire to

assess carbohydrate

estimation abilities

▪ Level of carbohydrate

estimation error correlated

significantly with glucose

variability (r=-0.29;

p<0.001), range of glucose

values (r=0.33, p<.001) and

maximum glucose values

(r=0.32, p<.001)

▪ Underestimation of

carbohydrates in a meal was

more significant than

overestimation in terms of

glucose variability;

carbohydrate estimation is

associated with lower

glucose variability, but does

not necessarily affect

glucose levels
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Effect of Late Bolus

Injections on

Glycemic Variability

Studied by

Connected Pens

Johan H. Jendle, Niels V. Hartvig, Anne

Kaas, Jonas Moller, Ann-Charlotte M.

Mårdby, Sergiu-Bogdan Catrina

▪ Real-world study with post-

hoc analysis (n=96) of type

1 patients given NovoPen 6

for administration of basal

and/or bolus insulin; CGM

data uploaded and assessed

by HCP; meals identified

using validated GRID

algorithm

▪ NovoPen 6 led to 42%

reduction in late bolus

doses (taken more than 60

minutes after meal start)

and 48% reduction in

missed bolus doses

▪ Delays in bolus insulin

doses associated with

increases in glycemic

variability (assessed by

coefficient of variation);

every 10-minute delay in

bolus timing associated with

0.47% increase in

coefficient of variation

Evaluation of

Hybrid Closed-Loop

Insulin Delivery

System for Patients

with Type 1

Diabetes in Real-

World Clinical

Practice: A One-

Year Qualitative

Observational Study

Ahmed H. Eldib, Shaheen Tomah, Shilton

E. Dhaver, Hannah Gardner, Mhd Wael

Tasabehji, Marwa Albadri, Astrid Atakov-

Castillo, Elena Toschi, Osama Hamdy

▪ Prospective observational

study over 1 year of

MiniMed 670G use in real

world clinical practice

among 53 patients with type

1

▪ Patients used MiniMed

670G in Auto Mode

capturing data every 5

minutes and using a built-in

algorithm to automatically

adjust basal insulin delivery

targeting a glucose value of

120 mg/dl

▪ Mean age 47, 62% female,

mean baseline A1c of 7.6%

▪ Patents experienced mean

A1c reduction of 0.3%

(p<0.002) and percent time
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in range increase of 7.9%

(p=0.015); fear/worry of

hypoglycemia among

patients was also

significantly reduced

(p=0.017) following 12

months of MiniMed 670G

use

Alleviating

Carbohydrate

Counting with a

FiASP-and-

Pramlintide

Artificial Pancreas:

A Randomized Pilot

Study

Michael Tsoukas, Emilie Palisaitis, Joanna

Rutkowski, Julia E. Von Oettingen,

Laurent Legault, Jean-François Yale,

Ahmad Haidar

▪ Randomized cross-over trial

among 7 patients (mean age

26, 43% female) assessing

the efficacy of a Fiasp-and-

pramlintide AID system

with simple meal

announcement over a Fiasp-

alone AID system requiring

full carbohydrate counting

and boluses

▪ Time in range was similar

across both treatments

(86% for Fiasp alone and

87% for Fiasp-and-

pramlintide) suggesting

simple meal announcement

is sufficient without

degrading glycemic control

▪ A more extensive study is

currently underway to

evaluate quality of life

improvements from

reduced carbohydrate

counting
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Omnipod

Personalized MPC

Algorithm at Target

Glucose of 110mg/dl

Is Safe in Adults and

Adolescents without

Increasing Risk of

Hypoglycemia

Gregory P. Forlenza, Bruce A.

Buckingham, Jennifer Sherr, R. Paul

Wadwa, Alfonso Galderisi, Laya

Ekhlaspour, Cari Berget, Liana Hsu,

Melinda Zgorski, Joon Bok Lee, Jason B.

Oconnor, Bonnie Dumais, Todd Vienneau,

Lauren M. Huyett, Trang T. Ly

▪ 96-hour hybrid closed loop

study (n=20) in patients

with type 1 using modified

Omnipod patch pump,

Dexcom G4 Share CGM

system and the Omnipod

Horizon personalized model

predictive control algorithm

with a lower target of 110

mg/dl compared to 120 mg/

dl

▪ Mean age 18, 45% female,

mean baseline A1c 7.6%;

participants in free-living

conditions with moderate

daily exercise and meal

challenges (missed boluses,

high fat meals)

▪ Time in Range was 76% and

73% overall and 84% and

87% at night at the 110 mg/

dl and 120 mg/dl targets,

respectively

▪ The algorithm is currently

being evaluated in a pivotal

study with targets 110-150

mg/dl

Improved

Technology

Satisfaction and

Sleep Quality with

Medtronic Minimed

Advanced Hybrid

Closed-Loop

Delivery Compared

with Predictive Low

Glucose Suspend in

People with Type 1

Diabetes in a

Randomized

Crossover Trial

Olivia Collyns, Renee Meier, Zara Betts,

Dennis Chan, Chris Frampton, Carla M.

Frewen, Barbara Galland, Niranjala

Hewapathirana, Shirley Jones, Natalie

Kurtz, John Shin, Robert Vigersky,

Benjamin J. Wheeler, Martin De Bock

▪ Randomized two sequence

cross-over study (n=59)

comparing Medtronic

MiniMed AHCL to

SAP+PLGS in type 1

patients naïve to AID

▪ Mean age 24, 58% female,

baseline A1c 7.6%

▪ AHCL users had higher

technology satisfaction than

patients on SAP+PLGS;

participants >16 on AHCL

experienced improved sleep

quality compared to those

on SAP+PLGS
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First Home

Evaluation of the

Omnipod Horizon

Automated Glucose

Control System at

Specific Glucose

Targets in Adults

with Type 1

Diabetes

Sue A. Brown, Bruce W. Bode, Carol J.

Levy, Gregory P. Forlenza, Bruce A.

Buckingham, Amy B. Criego, Trang T. Ly,

▪ Single-arm outpatient study

using Omnipod 5 insulin

pod in direct

communication with

Dexcom G6 CGM sensor

and personalized model

predictive control algorithm

built into pod

▪ Glucose targets were set at

130 mg/dl, 140 mg/dl, and

150 mg/dl for 3 days each

followed by 5 days of free

choice of 110-150 mg/dl

▪ Mean age 35, 72% female,

mean A1c 7.1%

▪ Time in range (n=18) was

75%, 68%, and 64% for the

targets of 130, 140, and

150mg/dL respectively

compared to 73% with the

lower target of 110mg/dL

(n=12) during the 5-day free

choice period

▪ Overnight time in range was

highest with a glucose set

point of 130mg/dL at 81%

(p<0.01) compared to other

set points

▪ No serious adverse events
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Assessment of

Adhesive Patches

for an Extended-

Wear Infusion Set

Gina Zhang, Sarnath Chattaraj, Evan

Anselmo, Lance Hoffman, Michelle Tran,

Shannon Bondy

▪ Participants (n=75) were

recruited for 3 studies to

wear 2 different adhesive

patches on conventional IS

sites for up to 8 days; used

nonfunctional Medtronic

pumps to simulate

conditions;

▪ Mean age 37, 52% female;

adhesive patches placed

(total placements = 150) on

abdomen (n=139), arm

(n=7), and thigh (n=4)

▪ Patches currently used with

IS had 7/8 day survival

rates 67%/63% - 89%/89%;

7/8 day survival rates for 3

new adhesive patches

(variants 5-7) using

Medtronic Quick-set and

Mio Advance were

95%/95%, 85%/75%, and

100%/100% respectively

▪ Adhesive patch variant #7

(100% survival rate ≥7 days)

was selected for use in the

new Medtronic Extended

Wear Infusion Set

Do-It-Yourself

Artificial Pancreas

Systems for Type 1

Diabetes Reduce

Hyperglycemia

without Increasing

Hypoglycemia

Jennifer Zabinsky, Haley Howell, Alireza

Ghezavati, Dana M. Lewis, Andrew

Nguyen, Jenise C. Wong

▪ Retrospective double cohort

study between users of DIY

AID systems and

conventional SAP users; the

majority of the DIY data

came from type 1s (81%),

and parents/caregivers

(18%) using the Open APS

(77%) and Loop (9%) DIY

systems

▪ DIY closed loop users had

significantly higher time in

range values (p<.0001) and

less time in hyperglycemia

(p<0.0001) without
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increasing time in

hypoglycemia

Type 1 Diabetes:

Real-World Insulin

Injection Patterns

Sergiu-Bogdan Catrina, Niels V. Hartvig,

Anne Kaas, Jonas Moller, Ann-Charlotte

M. Mårdby, Johan H. Jendle

▪ Post-hoc observational

study of insulin injection

patterns in adults (n=159)

and children (n=47) with

type 1 using NovoPen 6 with

bolus and/or basal insulin;

data uploaded using Glooko

cloud system

▪ Results showed substantial

variation in bolus injection

patterns across patients and

between adults and

children; adults

demonstrated greater

variation in basal injection

timing than children

▪ Bolus injection patterns

mirrored a 3 meal typical

mealtime pattern, but peaks

were less well defined in

adults than children

▪ Numerous patients, both

adults and children,

administered basal doses

late at night or early in the

morning
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High Treatment

Satisfaction with

3-Day Insulin Patch

Is Independent of

Patient

Demographics

Mark Peyrot, Don Johns, Buddug R. Rees,

Robert Rook, Jay L. Warner, Brian L. Levy
▪ Multi country 48 week

cross-over study (n=278)

for patients ages 22-75 with

type 2; patients randomized

1:1 to either wear a 3-day

insulin patch or use pen

injections

▪ Patients reported preferring

the patch to the pen

reporting taking meal time

insulin was significantly

easier (p<0.01), taking meal

time insulin was painless

(p<0.001), they could do

things on the spur of the

moment (p<0.001), and

they would recommend for

mealtime use (p=0.01)

▪ There were no significant

interactions between

patient baseline

demographics and preferred

insulin delivery method;

participants of every

subgroup (gender, age, and

baseline BMI) were more

satisfied with the patch than

the pen

Patient-Reported

Outcomes for 2,335

Adults with Type 2

Diabetes Using the

Omnipod Insulin

Management

System Show

Glycemic

Improvement over

First 90 Days of Use

Anders L. Carlson, Lauren M. Huyett, Jay

Jantz, Albert Chang, Todd Vienneau, Trang

T. Ly

▪ Retrospective observational

study (n=3,592) in patients

using Omnipod or Omnipod

DASH systems; mean age

57, 54% female, mean

diabetes duration 14 years,

mean A1c 9.2%

▪ Mean A1c significantly

decreased from 9.2% to

7.9% (p<0.001) at ≥90 day

follow-up; percentage

patients meeting ADA-

recommended A1c <7%

increased from 10% at

baseline to 22% at follow-up
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▪ Total daily insulin dose

decreased from average

≥100 U/day to 71 U/day at

follow-up

▪ Hypoglycemic events

decreased from >1/week at

baseline to 0.68/week at

follow-up

Clinical Study of a

New Extended Wear

Infusion Set

Jacob Ilany, Ohad Cohen, Noa Konvalina,

Gina Zhang, Sarnath Chattaraj
▪ Participants (n=26) wore 4

Medtronic Extended Wear

Infusion Sets until the

Infusion Set failed or 7-day

use was reached

▪ Mean age 45, mean baseline

A1c 7.1%

▪ Insulin absorption

remained consistent over

7-day use of Extended Wear

Infusion Sets; performance

and safety of Extended

Wear Infusion Sets at 7 days

were equivalent to the

performance and safety of a

current 3-day IS when worn

for 3 days

▪ Extended Wear Infusion

Sets received CE-Mark in

February 2020 and are

currently undergoing

clinical evaluation in US

pivotal trial
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Real-World Insulin

Delivery Patterns

for 1,202 Adults

with Type 2

Diabetes Using the

Omnipod Insulin

Management

System with Cloud-

Based Data

Management

Irl B. Hirsch, Ruth S. Weinstock, Lauren

M. Huyett, Jay Jantz, Albert Chang, Todd

Vienneau, Trang T. Ly

▪ Retrospective assessment of

insulin delivery patterns

and glycemic outcomes for

adults with type 2 (n=1,202)

using Omnipod system with

an integrated BG meter

and/or Dexcom G6 CGM

with Glooko data

management system

▪ Most common bolus

patterns were 2 to<3/day

and 3 to <4/day

▪ ≥50% of total daily insulin

came from basal delivery

among 73% of users and

≥70% total daily insulin

from basal delivery in 26%

users

▪ More frequent bolusing was

associated with lower mean

blood glucose based on

blood glucose meter data;

time in range was

significantly higher for

those bolusing 4 to <6/day

compared to the 3 to <4/

day group (p<0.05)

A Randomized

Study to Evaluate

the Efficacy of

Insulclock Pen

Device in Insulin-

Treated Patients

with Uncontrolled

Type 2 Diabetes

Clementina Ramos, Rodolfo J. Galindo,

Muhammad M. Alam, Saumeth Cardona,

Bonnie S. Albury, Omolade Oladejo,

Francisco J. Pasquel, Priyathama Vellanki,

Maya Fayfman, Alexandra Migdal, Georgia

Davis, Jeehea Sonya Haw, Guillermo E.

Umpierrez

▪ Randomized cross-over

study in patients with type 1

(n=82); patients used

Insulclock system for 12

weeks either with reminders

(intervention arm) or

without (control arm)

▪ Mean age 56, 55% female,

baseline mean A1c 9.23%

▪ A1c improved significantly

more in the Insulclock

intervention arm with a

reduction of 0.9% compared

to 0.7% in the control
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Testing a Novel

Infusion Set for

Extended Wear

Duration

Bruce A. Buckingham, Tatiana Marcal,

Lance Hoffman, Gianluca Musolino, Laya

Ekhlaspour, Gina Zhang, Sarnath Chattaraj

▪ 20 participants (mean age

29, 60% female) were

randomized to double-

blinded cross over study;

participants wore 4 infusion

sets for 7 days or until set

failure

▪ Modified cap of the

MiniMed Quick-Set

connector was modified to

contain either foam

(control) or foam + 80 units

heparin

▪ There was no difference in

mean set wear length

(survival length) between

the foam or foam + heparin

caps

▪ Both the control and

Heparin Extended wear sets

out performed historic

studies of Quick-Sets

(p=0.005); >70% Extended

Wear sets were functioning

at 7 days compared to 44%

of standard Quick-Sets

Six Months At-

Home Hybrid

Closed-Loop vs.

Manual Insulin

Delivery with

Finger-Stick Blood

Glucose Monitoring

in Adults with Type

1 Diabetes: A

Randomized

Controlled Trial

Sybil A. Mcauley, Melissa H. Lee, Barbora

Paldus, Sara Vogrin,Mary B. Abraham,

Leon Bach, Morton Burt, Neale Cohen,

Peter G. Colman, Elizabeth A. Davis,

Christel Hendrieckx, Martin De Bock, Jane

Holmes-Walker, Joey Kaye, Kavita

Kumareswaran, Richard Macisaac, Roland

W. Mccallum, Catriona M. Sims, Jane

Speight, Stephen Stranks, Steven Trawley,

Vijaya Sundararajan, Glenn Ward,

Anthony C. Keech, Alicia Jenkins, Tim

Jones, David N. Oneal

▪ RCT study among adults

with type 1 using MDI or

insulin pump for ≥3 months

randomized 1:1 to either use

Medtronic 670G hybrid

closed loop or continue

current therapy for 26

weeks

▪ Baseline characteristics

similar across control and

intervention groups, A1c of

7.5% and 7.4% respectively

▪ At 26 weeks 670G users

experienced 14.8% more

time in range than control

(p<0.001) and a mean

decrease of 0.4% A1c over
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control (p<0.001)

▪ Patients using 670G also

reported a lower diabetes

impact on life score

(p=0.02) and higher

diabetes/specific positive

well-being score (p=0.005)

compared to control

A Feasibility Study

Assessing the

Accuracy of a

Simplified Meal-

Time Bolus

Calculation Option

Anirban Roy, Benyamin Grosman, Louis J.

Lintereur, Neha Parikh, Di Wu, Dorothy I.

Shulman, Mark P. Christiansen, Robert H.

Slover, Patrick E. Weydt, Robert Vigersky

▪ Experienced MiniMed 670G

users (n=12) with type 1

participated in two phases

to use a personalized meal

simplification algorithm to

simplify carb counting

▪ Participants input

traditional carb counting

and bolus data (minimum

40 meal events) for meal

simplification algorithm to

then use data for machine

learning to cluster meals

based on meal size and

postprandial glycemic

response

▪ Active algorithm allows user

to choose between

customized meal sizes (S/

M/L/XL) and

corresponding boluses

▪ No significant differences in

time in range between carb

counting and meal

simplification algorithm

phases; postprandial

glycemic profile using

personalized algorithm is

indistinguishable from
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using carb counting

Do-It-Yourself

(DIY) Loop Is

Associated with

Psychosocial

Benefits

Korey K. Hood, Jessie J. Wong, Sarah

Hanes, Ryan Bailey, Peter Calhoun, Roy

Beck, Victoria R. Barnes-Lomen, John W.

Lum, Brandon Arbiter, Diana Naranjo

▪ Observational study of

patients with type 1

initiating DIY Loop software

integrated with commercial

CGM (Medtronic Enlite;

Dexcom G4, G5, G6) and

commercial insulin pumps

(Medtronic; Insulet

Omnipod) utilizing

"RileyLink"

communications hardware

bridge

▪ Mean age 38, mean A1c

6.64%, 64% female, 70%

time in range

▪ At 3-month follow-up new

Loop users experienced

reduced diabetes distress

(p<0.001), improved sleep

quality (p<0.001), reduced

fear of hypoglycemia

(p<0.001), and increased

confidence in detecting

hypoglycemic (p<0.001)

▪ The majority of Loop users

would be very likely to

recommend Loop to others
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Estimating an

Optimal Meal Bolus

for Persons with

Diabetes on

Multiple Daily

Injections Therapy

without Carb

Counting

Boyi Jiang, Yuxiang Zhong, Pratik

Agrawal, Toni L. Cordero, Robert Vigersky
▪ 7 adults with type 1 on MDI

using the Guardian Connect

CGM system participated in

this study; mean age 39,

baseline average time in

range 51%

▪ Algorithm used to calculate

optimal bolus using

machine learning to

integrate contextual

information with CGM time

based data and predict the

impact of the meal and

adjust bolus accordingly

▪ Results suggest automated

bolus optimizer can

increase time spent in range

and that customized boluses

for breakfast, lunch, and

dinner could achieve

positive clinical outcomes

Personalized Hybrid

Closed-Loop

Therapy Using a

Digital Twin in

Patients with Type 1

Diabetes: At-Home

Data

Benyamin Grosman, Anirban Roy, Di Wu,

Neha Parikh, Louis J. Lintereur, Nicole

Schneider, Ronald L. Brazg, Satish K. Garg,

Robert Vigersky

▪ Experienced MiniMed 670G

users with type 1 (n=19)

completed a 2-week study

with either personalized

auto or manual mode based

on data collected during

3-week run-in

▪ Personalized AutoMode

increased time in range

from 74% to 76%;

personalized AutoMode

reduced time <70mg/dL

from 2.1% to 1.9%

▪ Run-in (non-personalized)

AutoMode outperformed

personalized Manual Mode

with time in range dropping

from 79% in run-in

AutoMode to 68% in

Personalized Manual Mode
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Study of Insulin

Stability Impact on

Pump Therapy: Test

Model Development

Sarnath Chattaraj, Gina Zhang, Evan

Anselmo, Jenny (Hsi) C. Fusselman
▪ Fast acting insulins (insulin

aspart and lispro) were

pumped though >4 infusion

sets under simulated-use

conditions and tested for

preservative effectiveness,

dynamic light scattering,

and inflammatory

responses to evaluate

potential causes of IS failure

▪ The impact of preservatives

in insulin formulations was

also tested in a porcine

model of CSII therapy with

results demonstrating lower

levels of preservatives

significantly shortened IS

wear time from 4.9 days to

1.7

▪ "microphage number, the

inflammatory response, and

device wear-time were all

significantly impacted by

loss of preservative and

trace aggregates/particles

Unannounced

Meals at Home with

the Medtronic

Advanced Hybrid

Closed-Loop

Amir Tirosh, Roy Shalit, Maya Laron

Hirsh, Ohad Cohen, Natalie Kurtz, Anirban

Roy, Benyamin Grosman

▪ 14 adults with type 1 used

the Medtronic Advanced

Hybrid Closed Loop system

for 6 months, 3 without

announcing meals (i.e. no

pre-meal bolus for meals

<80g), and 3 with

announcing meals; patients

used setpoint of 100mg/dL,

active insulin time of 2

hours

▪ Baseline A1c 6.8%, baseline

TIR 68%

▪ 82% meals (n=2720) did

not require "salvage bolus";

TIR during unannounced

meals was 68%

▪ Though AHCL is
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programmed for meal

announcement the system

provided safe glycemic

control without increased

hypoglycemia, but meal

announcement is still

necessary to achieve

optimal targets

Effects of the T:slim

X2 Insulin Pump

with Basal-IQ

Technology on

Glycemic Control in

a Pediatric Urban

Academic Diabetes

Practice

Alyson Weiner, Elizabeth Robinson,

Rachelle Gandica
▪ Patients 6-18 years old

(n=47) with type 1 used the

t:slim X2 insulin pump with

PGLS Basal-IQ integrated

with the Dexcom G6 CGM

for 6 months; 45% female,

mean age 14

▪ At 6 months A1c was 7.5%

compared to 7.6% at

baseline (not significant)

▪ t:slim X2 with Basal-IQ did

not improve glucose

variability in the study

population after 6 months

▪ Subjects used Basal-IQ

techology for a median

88.5% and 90% of the time

at 3 and 6-months

respectively
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Durable vs.

Disposable Insulin

Pumps for Type 1

Diabetes: Health

Care Costs and

Utilization

Mona Shah, Cyrus Zhu
▪ 5-year longitudinal analysis

in patients, with type 1

using either durable

(n=2,013) or disposable

(n=642) insulin pumps

▪ 1 year baseline, 4 year

follow-up study; patients

qualified if they made ≥1

pump related claim/6

month interval

▪ Over 4-year follow-up

durable pumps cost $6,606

less than disposable pumps

(p<0.0001); durable pumps

had $1,037 less in out of

pocket expenses than

disposable pumps

▪ Significant economic

advantage for patients using

durable insulin pumps

CSII and Insulin:

Does Extending the

Wear Duration of

Infusion Sets Save

Expensive Insulin?

Sarnath Chattaraj, Marisa Fienup, Gina

Zhang, Marie Tieck
▪ Modeling and experimental

studies analyzed the impact

of Medtronic extended wear

CSII on reduced insulin

waste and associated cost

▪ Modeling 7 day wear

instead of 2-3 day set life

reduced the amount of

insulin needed by reducing

wasted insulin (17-22 vials

of insulin to 15 vials and

18-23 vials to 15-16

depending on tubing length

of CSII)

▪ Modeled reduction in

insulin waste correlated to

patient savings

~$1,500-$3,000/year
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Patients'

Interpretation of

Ambulatory Glucose

Profile (AGP), CGM,

and Pump Reports

Deborah M. Mullen, Richard M.

Bergenstal, Mary L. Johnson
▪ 21 patients with ≥6 months

experience with CGM and

insulin pumps completed

interviews to assess

Ambulatory Glucose Profile

preferences

▪ Participants were 100%

female, 86% white, 50%

14-35 years old, 50% 35-65

years old

▪ Participants

overwhelmingly preferred

phone/watch interfaces to

computers; many also do

not download and/or look

at their data outside a clinic;

participants reported

checking their CGM values

on their phone 1-4 times/

hour

▪ Participant responses

indicate a need for

standardization among

CGM and insulin dose

reporting and graphics;

patients strongly prefer

colored graphs to numerical

data

Glucose Monitoring - BGM and CGM
Abbott Poster Shows FreeStyle Libre Reduces A1c by 0.9% (8.5% baseline) in Non-
Insulin Type 2s (n=497) and 0.6% in Basal-Only Type 2s (n=277) After Six Months;
Reductions Sustained at 12 Months

A very exciting Abbott-sponsored poster (84-LB, "HbA1c Reduction after Initiation of the
FreeStyle Libre System in Type 2 Diabetes Patients on Long-Acting Insulin or Noninsulin
Therapy") presented by Dr. Eden Miller (Diabetes Nation) showed significant A1c reductions
in basal-only and non-insulin-using type 2s one year after using FreeStyle Libre. The
retrospective analysis looked at LibreView data from November 2017 - September 2019, A1c data from Quest
Diagnostics, and medical and pharmacy claims data from Decision Resources Group. Compared to A1cs
values recorded within 0-180 days before starting FreeStyle Libre, 6-month A1c values were reduced by a
remarkable 0.9% (baseline: 8.5%) in non-insulin type 2s (n=497; p<0.0001). Similarly, basal-only type 2s
(n=277) saw their A1cs drop from 8.5% to 7.9% (p<0.0001) after six months. Looking out to 12 months, non-
insulin type 2s saw a 0.7% A1c reduction, from 8.6% to 7.9% (n=120; p<0.0001) and basal-only type 2s saw a
0.5% A1c reduction, from 8.4% to 7.9% (n=87; p=0.001). Unfortunately, data on demographics and
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comorbidities were not assessed. Similarly, data on non-insulin medications (e.g., SGLT-2s, GLP-1s) was not
available and it's certainly possible that some of the participants analyzed may have been initiated on a new
medication and FreeStyle Libre at the same time. Still, the results provide convincing evidence that FreeStyle
Libre has considerable value beyond intensive insulin users. As stated by Dr. Miller in Abbott's press
announcement of the abstract, "These data highlight how use of Abbott's continuous glucose monitor could be
game-changing for people beyond intensive insulin users, translating to broader use of the technology to
benefit all those living with diabetes, no matter where they are in the spectrum of care."

▪ Looking ahead, many (especially payers) will be especially interested in cost savings
analyses for CGM in these populations. This was a particularly hot topic at ADA yesterday,
where we saw Dr. Rich Bergenstal present data showing a 60% reduction in acute diabetes events
and 33% reduction in all-cause hospitalizations for ~2,500 adults with type 2 diabetes after starting
on FreeStyle Libre - this study included adults on intensive and non-intensive insulin therapy. We
also saw an observational study from France linking FreeStyle Libre to a 47% reduction in DKA rates
in type 2s on intensive insulin therapy. Lastly, Dr. Irl Hirsch looked at previous studies and some of
his own calculations to estimate the US healthcare system could save $4.6 billion in DKA-
hospitalization cost savings alone by using CGM.

Swedish GOLD Study Extension (n=107) Shows Sustained Effects with Dexcom G4
vs. SMBG Out to 2.5 Years: 0.35% A1c Reduction, +2.1 Hours/Day TIR,
Satisfaction and Hypo Confidence Improvements

University of Gothenburg's Dr. Marcus Lind presented strong results from the 12-month,
SILVER extension phase of GOLD, comparing SMBG vs. CGM. GOLD was a 16-month Swedish trial,
that enrolled 161 type 1s on MDI; after a 1.5-month run-in, participants were randomized to either SMBG or
CGM (Dexcom G4) for six months, followed by four months of wash-out, and six-months of crossover. GOLD
showed strong advantages for CGM vs. SMBG on every glycemic outcome, including a 0.4% A1c improvement
and ~30 minutes per day less time <70 mg/dl (4.8% vs. 2.8%). Of the 141 GOLD trial completers, 107 were
enrolled in the 12-month SILVER extension phase. In SILVER, all participants received CGM and had "brief
consultations with a diabetes nurse" every three months. Compared to SMBG users at the end of the GOLD
trial, switching to CGM produced a 0.35% A1c reduction (8.3% vs. 8.0%; p<0.001), 2.1 more hours/day time
in range (51% vs. 43%; p<0.001), and significant reductions in hypoglycemia. As shown in the line graph
below, A1c remained relatively steady through the entire 12-month extension, demonstrating the benefits of
CGM were sustained beyond the initial 1.5-year trial.

SMBG GOLD CGM SILVER Difference
A1c 8.3% 8.0% -0.35%
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Time <54 mg/dl 2.1% 0.6% -1.4%

Time <72 mg/dl 5.4% 2.9% -2.3%

Time in range 43% 51% +9%

Time >180 mg/dl 52% 46% -5%

Time >250 mg/dl 24% 17% -6%

Standard deviation 4.2 mg/dl 3.6 mg/dl -0.6 mg/dl

▪ Compared to run-in, CGM showed even stronger improvements compared to SMBG.
The end of the SILVER extension study represents ~2.5 years from run-in, providing compelling
evidence for the long-term sustainability of CGM benefits. Compared to run-in, CGM improved A1c
by 0.5% (baseline: 8.5%) and boosted time in range by 2.7 hours/day (!), from 40% to 51%. Though
this is a significant improvement, 49% time "out of range" is obviously not exciting. Time in
hypoglycemia was also greatly reduced, from 2.1% to 0.6% (-22 min/day; p<0.001) for time <54
mg/dl and 5.5% to 2.9% (-36 min/day; p<0.001) for time <70 mg/dl.
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▪ The 51% time in range, even with CGM, is strikingly low. At ATTD 2020, we saw a post-hoc
analysis of the GOLD study demonstrating how difficult it is to achieve the new consensus CGM
metrics guidelines, particularly in specific populations like adolescents. In the study, just 3 out of the
137 participants analyzed met both A1c <7% and time in range >70% goals when using CGM, and
only one participant met both goals on SMBG. The graph below really underscores the difficulty -
the green box was added by us and highlights the areas where both A1c and time below 70 mg/dl
targets are met.
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▪ The SILVER study showed sustained benefits with Dexcom G4 vs. SMBG on nearly all
behavioral and satisfaction outcomes. Diabetes Treatment Satisfaction Questionnaire scores
jumped from ~25 to 31 with CGM. Well-being, measured by WHO-5's Well-Being Index, rose 11%
from 60 to 66. The Swedish-Hypoglycemia Fear Scale showed significant improvements around
worry and a reduction in hypoglycemia avoidance behaviors, though this second reduction was not
statistically significant (p=0.07). Hypoglycemia confidence scores rose from 3.2 on SMBG to 3.45
with CGM (p<0.001).

▪ Through the 12-month extension, there were 5 incidents (between 4 patients) of
severe hypoglycemia and no DKA. None of these events were deemed to be related to CGM-
use, though it is suprising in our view that the CGM didn't prevent the severe hypos. In the original
GOLD trial, there was a non-significant trend towards fewer severe hypo events with CGM: there
were five events of severe hypoglycemia during SMBG (0.19 per 1,000 patient-years) vs. one event
with CGM (0.04 per 1,000 patient-years).

SENCE RCT (CGM in Young T1s) 12-Month Extension: Sustained CGM Utilization
and Hypo Reduction, but Still Over Half of Day >180 mg/dl

Yale's Dr. Michelle Van Name presented 12-month follow-up data from the SENCE RCT of
CGM in children ages 2-7, showing sustained CGM use and hypoglycemia reduction but no/
minimal improvement in time in range or hyperglycemia. Positive primary outcomes from the six-
month study were presented at ADA 2019. As a reminder, the 14-site trial randomized participants to three
groups: CGM + a family behavioral intervention (FBI; n=50) vs. CGM with standard education (CGM-only;
n=44) vs. SMBG (n=49). FBI consisted of five visits (weeks 1, 3, 6 13, 19) with additional training on using and
living with CGM, using CGM away from home, CGM burnout, and more. The CGM groups used the Dexcom
G5 non-adjunctively, with access to Dexcom Share. Participants were not on CGM at enrollment, so baseline
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metrics were derived from blinded CGM. After the 6-month trial portion completed, 131 participants opted to
continue using CGM for an additional six months-we're not sure if G6 was employed during this follow-up
phase. For the two CGM groups, the extension period consisted of CGM with no continued educational
intervention; members of the SMBG control group who opted to continue were crossed over to receive CGM +
FBI.

▪ Positive finding #1: CGM usage remained high in both CGM + FBI and CGM-only
groups at 12 months. 86% and 95% of children in the respective groups continued to wear CGM
≥6 days per week through the extension phase; compare these figures to 93% and 90% at 6 months.

▪ Positive finding #2: Hypoglycemia reductions observed at 6 months in both CGM
groups were sustained at 12 months. In both CGM groups, time <70 mg/dl was approximately
cut in half at 12 months (CGM+FBI: 69->36 mins/day; CGM-only: 81->39 mins/day). Similarly,
percent time <54 mg/dl at 12 months as reduced to ~one-third of baseline levels (CGM+FBI: 30->10
mins/day; CGM-only: 35->12 mins/day). In accordance with these findings, the mean hypoglycemic
event rate per week was also cut in half in both CGM groups at 12 months (CGM+FBI: 2.3->1.2
events/week; CGM-only: 2.8->1.2 events/week).

◦ Those in the SMBG group who crossed over to CGM + FBI for the 6-12 month
extension phase realized similar hypoglycemia benefit. From CGM initiation at 6
months to follow-up at 12 months, mean time <70 mg/dl fell by 54 minutes per day (6.2%
to 2.4%). There was no change in time in range.

▪ Cautionary reminder: Even after a year of CGM use, young children with type 1
diabetes in a rigorous study treated at top clinical centers are still spending over half
of their days with glucose levels >180 mg/dl and just ~40% in-range. Because CGM use
did not significantly reduce time >180 mg/dl in either CGM group, time in range hovered at ~40%
across all reported measurement periods. While it is encouraging that there was no compensatory
increase in hyperglycemia as a result of reduced hypoglycemia exposure, given all we know (and are
learning) about the risks of hyperglycemia exposure and the legacy effect, future interventions must
target the high end. As Drs. Lutz Heinemann and David Klonoff pointed out late last year in the
wake of T1D Exchange Registry data showing drastically increased CGM adoption but also increased
A1c, "Investment into CGM usage does not result in an automatic improvement in glucose control."
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They go on to make the case for better, more comprehensive training programs and comparative
studies of such programs.

▪ Dr. Van Nam highlighted the uniqueness of the study population (for a diabetes
technology study), as ~1/3 were minority, ~1/3 were on a pump, and the mean A1c was
8.2%. More than one-third of study participants did not have private health insurance, and the
majority of parents did not have a bachelor's degree or higher.

Pre-/Post- Study Shows FreeStyle Libre is Associated with 60% Reduction in Acute
Diabetes Events, 33% Reduction in All-Cause Hospitalization

In a retrospective pre-/post- study leveraging IBM Watson Health's MarketScan database,
presenter Dr. Rich Bergenstal (IDC) and co. found striking reductions in acute diabetes events
(-60%) and all-cause hospitalizations (-33%) among 2,463 adults with type 2 diabetes on short-
or rapid-acting insulin who began using FreeStyle Libre between November 2017-September
2018. Though not without limitations (e.g., retrospective; no A1c data available; exclusion of Medicare fee-
for-service and Medicaid populations; no access to socioeconomic or educational data), Dr. Bergenstal
suggested this study offers "compelling support for the use of flash CGM to both improve clinical outcomes
and potentially reduce costs in this patient population." In the live chat off to the side, this presentation
incited optimism for CGM reimbursement as well as calls for researchers to take the next logical step for
payers by calculating changes in expenditure. While true calculations of overall cost can be complex, Dr. Barry
Ginsberg proposed simplifying by reporting cost-savings from reduced hospital days (~$8,000 each), and Dr.
Robert Gabbay suggested extrapolating savings from A1c reductions. In the same chat, Dr. Irl Hirsch, a co-
author, alluded to a poster (875-P) from the same group showing that FreeStyle Libre use is associated with
reduced acute diabetes events regardless of prior blood test strip usage. He proclaimed, "the SMBG
requirement [for Medicare CGM reimbursement] makes no sense." Dr. Aaron Neinstein aptly responded,
"Agree... the SMBG requirement is, in the parlance, bats$&$."

▪ Methods: MarketScan is a research database containing commercial and Medicare supplemental
insurance claims for more than 30 million individuals in the US. Because it tracks down to the level
of the individual and claims for health care facility utilization and pharmacy, the researchers were
able to identify codes for inpatient/emergency outpatient utilization in the six months prior to and
after the first use of FreeStyle Libre. Dr. Bergenstal commented that the database appears to hold "a
reliable collection of data" due to the study participant characteristics: mean age 54 years, 90% with
lipid disorder, 88% with hypertension, 60% with obesity, 48% with neuropathy, etc.

▪ As seen in the Kaplan-Meier plot below, there was clear separation and 60% overall
reduction (HR=0.40, 95% CI: 0.31-0.51, p<0.001) in acute diabetes events in the six
months after vs. six months prior to first FreeStyle Libre use. Acute diabetes events are
defined as a combination of inpatient and outpatient emergency events including hyperglycemia,
hypoglycemia, DKA, hypoglycemic coma, and hyperosmolarity. Overall number of events fell from
221 (0.18 per patient-year) in the six months pre-purchase to 84 (0.07 per patient-year) in the six
months post-purchase. In sub-analyses, this reduction was significant for both genders and across
age (stratified by <50 and 50+ years).
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▪ In the secondary outcome, there was a 33% reduction in all-cause hospitalization in
the six months post-purchase vs. six months pre-purchase (HR=0.67, 95% CI:
0.58-0.77, p<0.001). Overall hospitalizations fell from 516 (0.42 per patient-year) to 331 (0.28
per patient-year). Dr. Bergenstal pointed out that, as expected, the number of endocrinology-related
hospitalizations fell by 59% (6.4 per 100 patient-years to 2.6 per 100 patient-years). Also intriguing,
he noted, against the backdrop of a resurgence in diabetes complications in the US, were reductions
in hospitalizations for infectious disease, respiratory, renal, and hepatobiliary/pancreatic issues.
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Dexcom G6 With Urgent Low Soon Alerts Reduces Rebound Hyperglycemia
Events by 7% After <70 mg/dl Event, 33% After <54 mg/dl Event vs. Dexcom G5

Dexcom's Dr. Giada Acciaroli presented real-world data from 24,518 Dexcom users who
transitioned from Dexcom G5 to Dexcom G6 (with urgent low soon alerts) in 2018. Results
showed significant reductions in rebound hyperglycemia events and duration with Dexcom G6 users who had
their predictive low glucose alerts turned on. As a reminder, G6's "Urgent Low Soon" alert comes 20 minutes
ahead of a predicted <55 mg/dl event. Rebound hyperglycemia was defined as glucose levels >180 mg/dl
occurring within 2 hours of a hypoglycemic event (glucose value <70 mg/dl or <55 mg/dl). Following a
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hypoglycemic event <70 mg/dl, the number of rebound hyperglycemia events per week was reduced from
1.83/week to 1.7/week (p<0.001). Additionally, mean duration of these events was reduced from 214 minutes
to 197 minutes (-8%; p<0.001). Following hypoglycemic events <55 mg/dl, the number of rebound
hyperglycemia events per week was reduced by 33% (from 0.78/week to 0.52/week; p<0.001) and duration
was reduced by 22% (from 219 min to 171 min; p<0.001).

▪ Dr. Acciaroli also presented real-world Dexcom data demonstrating the correlation
between rebound hyperglycemia events and glucose variability. Looking at the quartiles of
Dexcom users with lowest glucose variability (%CV<31.2%) and highest glucose variability
(%CV>39.1%), the unstable cohort saw 7.4x more rebound hyperglycemia events per week, 0.41
events vs. 3.03 events/week (p<0.001). This translates to a difference of one event every ~17 days in
the low variability quartile vs. one event every ~2.3 days in the high variability quartile.
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Use of Dexcom G6 Delivers Two-Times Greater A1c Improvements vs. Connected
BGM Across All Baseline A1c Groups in Onduo's Virtual Diabetes Clinic

Onduo's Head of Clinical Affairs Dr. Ron Dixon presented data from the company's Virtual
Diabetes Clinic, demonstrating ~2x greater A1c reductions in participants who used CGM (Dexcom G6) vs.
those using a connected BGM. The retrospective analysis looked at 612 Onduo participants from February
2018 - April 2019, comparing 213 participants who were initiated on Dexcom G6 with 399 who were not.
Participants were well matched at baseline with a mean ages of 53 and 54 years, mean BMIs of 35 and 36 kg/
m2, and baseline A1cs of 7.8% and 7.7% for the CGM and non-CGM groups, respectively.

▪ For the highest baseline A1c group (>9%), the CGM group saw a mean A1c reduction of
3.3% (!), compared to 1.7% for the non-CGM group after six months (p<0.001 for
between-group difference). Though less pronounced, the CGM group saw greater A1c
reductions vs. non-CGM in every other baseline A1c grouping. For baseline A1c of 8%-9%, A1c
reductions were 1.3% and 0.6% for CGM and non-CGM groups, respectively (p=0.004). For baseline
A1c of 7%-8%, these reductions were 0.4% and 0.1% (p=0.02). Lastly, for those with baseline A1cs
<7%, A1c rose by 0.1% in the CGM group and 0.2% in the non-CGM group.

▪ As seen in the graphs below, using CGM as part of Onduo's virtual clinic had a
"flattening out" effect on participants' A1cs across the initial A1c cohorts. While initial
A1c in the groups ranged from <7% all the way to ~11%, after six months, mean A1c across all groups
was between ~6%-8%. This reminded us of Dr. Rich Bergenstal's (International Diabetes Center)
presentation yesterday in which participants on MDI+SMBG were brought onto Medtronic's
Advanced Hybrid Closed Loop and saw their time in range shoot up from 45% to 65% (+4.8 hours/
day). So often, clinicians and researchers seem to exclude participants who are CGM- and pump-
naïve, and those with poor baseline A1cs, when in fact, they may have the most to gain from using
technology like CGM.
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Dexcom-Sponsored Symposium Sheds Light on Success, Failures, and
Opportunities for Inpatient CGM Implementation During the COVID-19 Pandemic

During a Dexcom-sponsored symposium, Dr. Shivani Agarwal (Albert Einstein College of
Medicine) presented takeaways from implementing inpatient CGM during the COVID-19
pandemic at Montefiore Medical Center, a three-hospital system in the Bronx. The FDA first
authorized use of CGM in the hospital setting in April in the early stages of the pandemic, giving both Abbott
and Dexcom the greenlight. Dr. Agarwal characterized the overall experience as positive, sharing key insights
for early implementation, logistics, training, challenges, lessons, and future opportunities. For context, Dr.
Agarwal noted that some of these experiences were unique to her hospital and patient population and that
naturally, other hospital systems attempting to bridge the implementation gap should consider their unique
circumstances. Regardless of the conditions, Dr. Agarwal shared the key to success in any setting is obtaining
buy-in and support all around from hospital staff.

▪ Early Implementation: Identifying eligibility criteria for patients requiring CGM on top of
maintaining a positive attitude were two critical components of success during implementation. At
her hospital system, type 1 patients, individuals with documented hypoglycemia, those requiring
insulin drips and one-hour fingerstick measurements were eligible. Exceptional circumstances per
nurse request or where self-monitoring was not possible also existed. To reiterate, creating a positive
environment to encourage hospital buy-in was key.

▪ Logistics: Inpatient diabetes nurse practitioners were responsible for inserting sensors in the arm.
Receivers were placed on the door of the patient room facing outwards, within 20 feet of the patient,
and reused after sanitization.

▪ Training: The inpatient diabetes team assembled dedicated trainings to help hospital nurses and
medical staff learn how to interpret CGM data and make treatment decisions. Paper instructions
were placed on patient doors, and 1:1 conversation was regularly utilized between the diabetes team
and the hospital staff. Alarm triggers were used for low and high blood sugars, and for when signal
disconnects occurred, indicating the need for a point-of-care fingerstick test. The hospital validated
CGM readings with the common "20/20" rule, where CGM readings must be within 20 mg/dl or
20% of the fingerstick value. Interestingly, not all data was documented into the hospital's electronic
medical records system. Dr. Agarwal noted that an ongoing point of clarification is determining how
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much CGM data is necessary to collect and store from patients.

▪ Successes: To-date, Dr. Agarwal shared that CGM has been implemented on twenty patients
within their hospital system. The reduced need for personal protective equipment and hospital staff
contact led to massive hospital buy-in. CGM use also shifted how care teams within the inpatient
ward operated and increased appeal for additional medical device usage in inpatient settings. Today,
hospital physicians partner with inpatient nurses and care teams to provide educational lessons
about technology used in the hospital setting, increasing overall enthusiasm for future pilots.

▪ Future: Dr. Agarwal shared that additional information on integrating CGM into data records and
identifying patient characteristics most amenable to CGM are critical. Additional randomized
control trials to determine the safety, accuracy, and utility of CGMs in hospitals are needed, along
with securing legal approval to use cellphones as receivers.

Dr. Irl "I Am Not a Healthcare Economist" Hirsch Calculates Potential DKA-
Related Hospitalization Cost Savings in the US at $4.6 Billion (!) With CGM

At an Abbott-sponsored symposium, Dr. Irl Hirsch (University of Washington) shared his
quick math estimating that in the US alone, the healthcare system could see an astounding $4.6 billion
in DKA-related cost savings by using CGM in all people with diabetes. Note that the following calculations
come with Dr. Hirsch's disclosure that he is not a healthcare economist. Dr. Hirsch's math hinges on two
recent studies from the UK (one from ADA 2019 and another published in Diabetologia in 2019) showing that
the use of Freestyle Libre reduces DKA events and hospitalizations by 80%. Using an average cost of $26,556
per DKA-related hospitalization and 188,965 DKA-related hospitalizations recorded in 2014 (Diabetes Care,
2018), Dr. Hirsch calculated the cost of DKA in 2014 at ~$5.0 billion. Then turning to a medical inflation
calculator, Dr. Hirsch estimated the cost of DKA hospitalizations in the US in 2019 at $5.73 billion. Using the
80% reduction in DKA hospitalizations using FreeStyle Libre from above, the total potential hospitalization
cost savings comes out at $4.6 billion. This simple back-of-a-napkin calculation from Dr. Hirsch is pretty
compelling evidence for, at the very least, expanding access to CGM to people with diabetes and cost-savings
analyses will become increasingly important as the field continues to move into new populations, particularly
basal-only or non-insulin type 2s.

▪ Dr. Hirsch's estimate for annual DKA-related hospital spending (~$6 billion) is a
shocking number, but less than 2% of the CDC's most recent estimate of $327 billion for the total
cost of diagnosed diabetes in the US. Additionally, undiagnosed diabetes, prediabetes, and
gestational diabetes has been estimated to cost another $77 billion. In classic Dr. Hirsch fashion, he
tried to put some of these massive numbers into context, this time using three examples: (i) one
billion seconds is equal to ~31.5 years; (ii) one billion pennies stacked on top of each other would
make an 870-mile high tower; and (iii) if you saved $100,000 every year, it would take you 10,000
years to save $1 billion.

▪ Dr. Hirsch also highlighted findings from a retrospective, observational analysis
which showed immediate reductions of adverse events among patients with type 2 diabetes after
initiating FreeStyle Libre. Additionally, there was a less significant, but still notable drop in all-cause
inpatient hospitalizations with FreeStyle Libre. This analysis was presented as an oral presentation
this morning and is highlighted in more detail in Diabetes Technology highlight 3 above.
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▪ The real-world, prospective FUTURE study from Belgium showed reductions in
adverse diabetes event hospitalizations, hypoglycemic comas, work absenteeism, and in days
spent in the hospital due to diabetes events following nationwide reimbursement for FreeStyle Libre
in type 1s. Dr. Hirsch pointed to the reduction in work absenteeism as being particularly notable,
because it is an often-forgotten economic benefit from using continuous glucose monitoring
systems.

▪ Lastly, cost-effectiveness analysis of the 2017 2017 DIaMonD study (6-months of
Dexcom G4 in type 1s) projected a reduced risk of long-term complications and a quality-
adjusted life-year (QALY) increase of 0.54. Incremental cost-effectiveness ratio (ICER) for Dexcom
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G4 was $98,108/QALY with a 7-day sensor and $35,459 with a 10-day sensor. As Dr. Hirsch noted,
US payers are open to paying for interventions <$100,000/QALY and most payers will cover
interventions lower than <$50,000/QALY. UK's NICE generally considers products conferring
~$30,000-$40,000 per QALY worth covering. We would anticipate the newer and improved CGMs
would show even more promising long-term benefits. Dr. Hirsch focused these studies as providing
strong evidence that CGM is a powerful, and underutilized, tool for bending the massive and quickly
rising cost curve of diabetes. Many other clinicians have expressed similar sentiments, perhaps most
eloquently written in a powerful commentary published last year in DT&T, calling current eligibility
requirements for CGM insurance coverage "clinically irresponsible" and "penny wise and pound
foolish."

Analysis Estimates ~$300 Million in Annual Cost Savings if CGM Were Given to
All Type 1 Medicaid Beneficiaries; $1.15 Billion in Reduced Costs vs. $850 Million
to Cover Dexcom G6 for All Type 1 Beneficiaries

Mr. Michael Minshall (Certara Evidence & Access) presented a budget impact analysis
estimating ~$300 million in net annual cost savings if CGM were given to all type 1 Medicaid
beneficiaries. The analysis calculated ~$1.15 billion in total reduced costs with real-time CGM, compared to
~$850 million to cover Dexcom G6 (in lieu of SMBG) for all ~600,000 Medicaid beneficiaries with type 1
diabetes. A walkthrough for these calculations is provided in the bullets below and a summary of analysis'
findings are in the table below.

▪ Mr. Minshall estimated a total of 593,378 Medicaid beneficiaries with type 1 in 2020.
This came from ~72 million Medicaid and CHIP enrollees in 2019, multiplied by 13.9%, the reported
prevalence of diabetes in the Medicaid population. Of those ~10 million Medicaid beneficiaries with
diabetes, Mr. Minshall estimated ~585,000 with type 1 based on the prevalence of type 1 vs. type 2
diabetes in the general US population. Lastly, Mr. Minshall added on ~9,000 new type 1s in the
Medicaid population, in line with historical trends.

▪ Mr. Minshall estimated $396-738 million in cost savings related to A1c reductions
from CGM vs. SMBG. Based on data from the 2017 DIaMonD trial (Dexcom G4 vs. SMBG in type
1 MDI adults), Mr. Minshall assumed CGM could deliver a 0.6% A1c reduction vs. SMBG. Mr.
Minshall then referred to two studies estimating annual savings from reductions in A1c. One study
(Gilmer et al., 2005) estimated $1,111 in savings from a 1% A1c reduction, while another (Wagner et
al, 2001) estimated $2,073 in savings for the same A1c reduction. These cost savings, multiplied by
0.6 (from the 0.6% A1c reduction with CGM), formed the low and high ends of ranges used in Mr.
Minshall's cost analysis.

▪ Mr. Minshall estimated $210 million in savings from reduced severe hypo
hospitalizations and $207 million from reduced DKA hospitalizations. The estimated
reductions in severe hypoglycemia and DKA-related hospitalizations came from the RESCUE study
in Belgium, which found 73% reductions in severe hypoglycemia hospitalizations and 80%
reductions in DKA hospitalizations after real-time CGM was reimbursed for type 1s. Notably, Dr. Irl
Hirsch cited similar statistics in his talk on Saturday where he calculated a potential $4.6 billion in
potential cost savings for the entire US around DKA-related hospitalizations. The cost per severe
hypo hospitalization was estimated at $4,068 (Liu et al., 2018) and the cost per DKA hospitalization
was estimated at $9,733 (Tieder et al., 2013). Mr. Minshall noted that both of these numbers were
on the more conservative side of estimates.

▪ Lastly, according to Mr. Minshall, moving all type 1 Medicaid beneficiaries from
SMBG to real-time CGM would add ~$849 million in added annual cost. These
calculations estimated total SMBG cost at $1,091/year per user ($0.39/test strip, $0.04/lancet, 7
fingersticks/day). Total cost of Dexcom G5/G6 were based on CMS' Fee Schedule for US state
Medicaid plans for 4 transmitters and 37 sensors.
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▪ Limitations of this budget impact analysis include indirect costs associated with
diabetes care and treatment. Mr. Minshall was careful to note the limitations of this analysis
stating they only investigated the direct costs associated with A1c and hypoglycemia or diabetic
ketoacidosis and therefore could be missing hidden costs. Furthermore, this budget impact analysis
did not investigate indirect benefits of CGM such as increased productivity and quality of life metrics
that could be important in future assessments.

Dr. Richard Bergenstal and Emma Wilmot Face off on Whether Technology Alone
Can Prevent Severe Hypoglycemia

In a fascinating debate, Drs. Richard Bergenstal (International Diabetes Center) and Emma
Wilmot (University Hospitals of Derby and Burton) hit on whether or not technology alone can
prevent hypoglycemia and its complications in patients. Dr. Bergenstal argued in favor of technology alone
while Dr. Wilmot took the opposite stance for the purposes of the debate. Overall, the discussion touched on a
number of valuable topics, highlighting the distinctions between A1c and time in range, the value of
structured education in diabetes therapy, and questions of access and reimbursement. See below for a table
summary of the key points from both sides.

Dr. Bergenstal's arguments FOR "Technology Alone Can Prevent Severe Hypoglycemia"

▪ Flash glucose monitoring is sufficient to improve glycemic awareness. For example, a
European analysis of over 60 million FreeStyle Libre scans found a direct correlation with the
number of scans per day and reduction in hours spent in hyperglycemia. For example, in the UK, as
the number of scans increased from 0 to 50/day, the hours per day spent above 180 mg/dl
decreased on average from ~11 hrs to ~6 hrs. Regardless of external circumstances, simple
technology has the power to reduce time spent in hypoglycemia and increase time in range.

▪ Dr. Bergenstal showed one-day ambulatory glucose profiles from three patients
enrolled in the HypoDE study who all had the same A1c of 6.7%. However, the time spent in
hypoglycemia significantly varied by patient, with data suggesting high-quality technology could
reduce time spent in hypoglycemia. For example, one patient on MDI therapy spent 9% of time (130
min/day) in hypoglycemia while a patient using an insulin pump with CGM spent just 6% of time
below range (86 min/day). Finally, the patient using a hybrid closed loop system spent just 1% of
time in hypoglycemia (15 min/day).
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▪ The benefits of diabetes technology are not limited to just the type 1 population. Dr.
Bergenstal presented data from the REPLACE trial, showcasing blood glucose management among
the type 2 population (n=224) on flash glucose monitoring relative to those on SMBG. After three
months, patients on flash CGM saw hypoglycemia rates decrease 43% compared to those on SMBG.
These findings illustrate that regardless of patient subgroup, patients who receive advanced
technology such as CGM naturally improve.

▪ "Continuous Glucose Monitoring as a Matter of Justice" - Dr. Bergesntal showcased a new
paper that argues that improved glycemic control resulting from technology such as CGM has
further downstream benefits, including decreased stigmatization, improved autonomy, stronger
interpersonal relationships, and higher productivity. The reductions seen in hypoglycemia, simply
through technology onboarding, in addition to the potential social and systemic benefits are a case
for its sole usage in diabetes treatment and management.

Dr. Wilmot's arguments AGAINST "Technology Alone Can Prevent Severe Hypoglycemia"

▪ According to Dr. Wilmot, no technology has been able to demonstrate a significant
and sustained improvement in hypoglycemia awareness, a strong risk factor for severe
hypoglycemia. Dr. Wilmot presented data from 135 CGM users in Utah, 33% of which had impaired
awareness of hypoglycemia. Despite CGM usage, 25% of patients had at least one episode of severe
hypoglycemia within the last six to twelve months. However, if you look at patients who receive
structured education, outcomes change. A 2005 study among 9,683 type 1 patients in Germany
found a 50% reduction in severe hypoglycemia after 20 hours of structured inpatient training on
insulin therapy. While technology certainly confers benefits, enhancing it with educational and
behavioral health support yields significantly improved outcomes.

▪ Access to technology is highly limited because of gaps in national policy and
reimbursement. Based on 2018 data from national registries, pump use is highly fragmented by
age group and region in the UK. For example, only ~37%-38% of young diabetes patients (<18 years
old) in Wales, Scotland, and England use an insulin pump compared to 70% in Denmark. With such
large fractions of society disconnected, it is unreasonable to expect technology alone to fill gaps in
care.

▪ Regardless of the technology, there are always subgroups of patients who struggle
with onboarding and use. Dr. Wilmot presented data from Pediatric Diabetes (n=92 youth)
which found that 30% discontinued using the MiniMed 670G system. Skin reactions, data overload,
and unwanted alarms are a few of the many reasons why certain patient populations, regardless of
the device, do not bear the benefits of technology. A separate study on adults published in Diabetes
Care (n=84) found that after 12 months, 1/3rd of individuals had also stopped using the 670G
mostly because of sensor issues (62%) and challenges in securing supplies (12%).

▪ Even with technology and education, some patients may still not benefit. Dr. Wilmot
presented a case study of one patient, a type 1 woman since 1999, who started facing impaired
awareness in 2009. Despite receiving structured education in 2011 and an insulin pump in 2012, she
still experienced three severe hypoglycemic episodes per week. The case became so difficult that she
was banned from a local McDonalds because staff mistook her hypoglycemia for inebriated
behavior, and her husband had to stop working to observe her. However, after undergoing islet cell
transplantation, she began to see improvements in time in range, reducing her severe hypoglycemia
by ~90%. Furthermore, in extreme cases, additional intervention beyond technology and education
are required to support diabetes patients.

Dr. DeSalvo's Clinical Pearls on Shared Goal-Setting, CGM Alerts and Arrows,
Hybrid Closed Loop, and Nutrition

We enjoyed a pragmatic talk chock full of clinical pearls for pediatric type 1 diabetes
management from Texas Children Hospital's Dr. Daniel DeSalvo. Read on for "Dr. Dan's" tips for
goal-setting, setting sensor glucose alerts, dosing off CGM trend arrows, adjust hybrid closed loop settings,
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and even medical nutrition.

▪ Dr. DeSalvo is on board with the aspirational consensus goal of 70% time in range, but
emphasized the importance of personalizing goals. This requires considering family
circumstances, including their access to technology, risk/fear of hypoglycemia, the patient's diabetes
support system, and diabetes distress/burnout/depression. He recommended that personalized
goals should be achievable, offering the example of a person with severe diabetes distress and
burnout with a suboptimal diabetes support system and time in range of 20% whose goal might be
set at 25% in-range. Finally, he called for using supportive language when speaking with patients
and praising their successes.

◦ Prior to arrival of consensus time in range targets, Dr. DeSalvo used to teach
his fellows "Dr. Dan's Rule of 7-5 for Pediatrics."

◦ A1c <7.5%

◦ Average glucose <175 mg/dl

◦ Less than 7.5% <70 mg/dl

◦ Less than 0.75% <54 mg/dl

◦ Bonus: Over 75% time in range (70-180 mg/dl)

▪ Dr. DeSalvo preaches the "Three As" for CGM alerts, saying they should be:
Actionable; Avoid alert fatigue; and Adjustable. When starting a new pediatric patient on
CGM-by the way, >70% of commercially-insured patients in his clinic are on CGM within 3 months
of diagnosis and Medicaid numbers should soon climb-he just sets the low alert, generally around 70
mg/dl. He sets the high alert at a subsequent meeting, possibly at 300 or 350 mg/dl depending on
the baseline level of glycemic control. Over time, he tightens the alerts to make them more
actionable. Finally, he adds fall and (in some cases) rise alerts. We love this stepwise approach!

▪ Dr. DeSalvo's 30-60-90 rule for adjusting insulin off Dexcom CGM arrows. We'll let the
figure do the talking, but want to point out that the Diabetes Spectrum paper it came from
(published February 2020; co-written by Dr. DeSalvo and Dr. Sarah Corathers) is a fantastic read
about therapeutic inertia in pediatric diabetes. This paper is also the first time we were exposed to
"Vision Zero," Dr. DeSalvo's "personal statement" which asserts an ethical refusal to accept diabetes
related complications.
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▪ Dr. DeSalvo provided a number of clinical pearls to enhance patient success with
hybrid closed loop:

◦ Know how the device works! He recommended following Dr. Laurel Messer et al.'s CARES
paradigm.

◦ Set expectations-help the user understand that it might take a little time for them to
achieve in-range glucose values.

◦ Make sure pump settings are accurate prior to initiating closed loop

◦ Hybrid closed loop systems can usually tolerate a higher ICR (insulin:carb ratio) to

www.closeconcerns.com 100

https://pubmed.ncbi.nlm.nih.gov/31140878
https://pubmed.ncbi.nlm.nih.gov/31140878


dampen post-meal spikes (and the basal rate will automatically attenuate on the back end
to prevent hypoglycemia).

◦ Sensitivity/correction factors may need to be tightened by 10%-20% across the board. For
example, he has found that he often needs to decrease the five-hour active insulin time on
Tandem's Control-IQ in his patients to allow for better control.

◦ Offer users tips for success. E.g., (1) Bolus before meals using the bolus calculator and (2)
you may need fewer carbs to treat lows. Instead of the rule of 15s, Dr. DeSalvo
recommends the rule of 4, 8, or 12 grams of carb based on glucose, insulin on board, and
trend arrow.

▪ Dr. DeSalvo and peers recently published a review on the medical and psychological
considerations for carb-restricted diets in youth with type 1. The paper concluded that
there is limited data to suggest improved glycemic control with such a diet, which may contribute to
positive psychological outcomes. However, there are also medical (dyslipidemia, poor growth) and
psychological (disordered eating, burnout, "treat insecurity") concerns with this approach. Dr.
DeSalvo did not advocate for a carb-restricted diet, but did recommend against "carb stacking"
(continuous snacking; see Seckold et al. 2019) as it leads to persistent hyperglycemia and endorsed
whole foods, less refined carbs, lean proteins, and unsaturated fats. "Telling patients they can eat
whatever they want and cover the carbs feels good to say, but the outcomes will differ." Finally, he
gave a shoutout to Dr. Carmel Smart of John Hunter Children's Hospital in Newcastle, Australia,
whose center has achieved better A1cs, likely in part due to a focus on nutrition. At ADA 2019, Dr.
Smart outlined four key behaviors for best glucose management in pediatric type 1 diabetes: (1)
Observing a routine meal pattern; (2) dosing insulin before meals; (3) counting carbs, with a focus
on carb quality and estimation (not absolute accuracy); and (4) using CGM to identify and target
postprandial spikes.

Drs. Philis-Tsimikas and Huang Debate Value of CGM in T2D; Clear Clinical
Utility, but Case for Cost-Effectiveness Needs More Research and to Take the
Who, What, and Where into Account

Drs. Athena Philis-Tsimikas (Scripps Research Translational Institute) and Elbert Huang
(University of Chicago) debated the value of CGM in type 2 diabetes. Dr. Philis-Tsimikas bolstered
the "pro" argument while Dr. Huang-admitting that he was assigned the more challenging side to defend-
argued the "con." Even as Dr. Huang made a strong economic-based case against the use of CGM in type 2
diabetes, he was primarily arguing that CGM shouldn't be worn by all type 2s all of the time: "Should it be
used for the whole population or are there subpopulations or moments for using CGM? As a technology for
the entire type 2 diabetes population, the answer is probably that, no it's not valuable to be deployed widely."
Both speakers were intrigued by the concept of "rental" (intermittent) CGM use and noted that the expected
decline in cost in the coming years will tip the scale in the direction of value.

▪ Wearing her clinician hat, Dr. Philis-Tsimikas wondered aloud: "Do we have to wait
until someone who has type 2 diabetes for many years is on a complex medical insulin
regimen and potentially has significant complications before providing them with a
CGM to manage their disease?" She cited a handful of the early evidence of CGM benefit in
non-MDI/CSII-treated type 2 diabetes: Erhardt et al (JDST 2011); Vigersky et al. (Diabetes Care
2012); Yoo et al. (Diabetes Res Clin Prac 2008); Lensing et al. (Diabetes Spectrum 2019); Allen et al.
(Diabetes Res Clin Prac 2008); Cox et al. (Diabetes Care 2016); and Bailey et al. (DT&T 2016). These
studies are all encouraging and range from prediabetes to basal-insulin-treated diabetes, but we're
in the early innings of building the evidence base for CGM in this population as many of them were
small and short-term. Still, there is certainly enough evidence that both patients and providers can
use CGM to improve clinical and behavioral outcomes to warrant further investigation. Dr. Philis-
Tsimikas proposed that the value of can be improved (i.e., made more cost efficient) by integrating it
into DSMES, leveraging AI tools to aid in data interpretation, using it intermittently and integrating
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with coaching, and by reducing/removing medications due to improvements from CGM.

▪ Dr. Huang wore his economist hat (he's also a physician), pointing out that not
everything in health care can be "valuable" and there are budget constraints in the US
health system. How then, given budget constraints, do we decide between spending money on
CGM and spending money on other cost-effective interventions? While that question remains in the
air, he did propose that CGM could be more valuable if it were used intermittently, the price were to
decline, it were incorporated into the DPP without increasing programmatic costs (we're not sure
how this could work), improved glucose control while reducing need for medicines, and-most
provocative-if we could show that it produces clinical benefits beyond glucose control, such as
allowing people to social distance during the COVID-19 pandemic. We love this last idea of
identifying positive externalities of CGM use and presenting them as opportunities for reducing cost!
Dr. Huang also made the case that CGM use in type 2 diabetes hospitalizations and the long-term
care setting is likely cost-effective, though that has not yet been studied.

◦ The US is "famous" for spending >$10,000 per capita on healthcare annually
(the highest in the world), for healthcare share of GDP that approaches 18%,
for high obesity/diabetes rates and subsequent costs, and for high prices of
services and products (insulin, for example). In this setting-exacerbated by
COVID-19 and the likely coming depression-Dr. Huang explored whether CGM in type 2
diabetes is where we should be spending our marginal dollar. In type 1 diabetes, a lifetime
of Dexcom CGM use was determined to be cost-effective in the DIaMonD trial, with an
incremental cost-effectiveness ratio (ICER) of ~$98,000/quality-adjusted life-year
(QALY). CGM is costly, but it's A1c reductions are modeled to lower incidence of
amputations, stroke, heart failure, renal disease, and other costly complications, resulting
in a substantial QALY increase of ~0.5 years. Notably, with real-world use (e.g., extended
sensor wear), ICER was reduced to ~$34,000/QALY-this shows that ICER for CGM in type
1 diabetes is highly sensitive to cost. In cost-effectiveness for type 2 diabetes, Dr. Huang
pointed to two studies that have "wildly" different results: (1) Garcia-Lorenzo et al (J eval
clin pract 2018) calculated an ICER of $198,453/QALY based on a meta-analysis of 5
studies; and (2) Fonda et al. (JDST 2016) calculated an ICER of $13,030/QALY. [Editor's
note: The cost of CGM use in Fonda et al. was significantly lower-$631.72-because it was
used intermittently over the span of 3 months.] Fonda et al. point to the possibility of very
cost-effective CGM, but there are many cost-effective interventions in diabetes, e.g.,
lifestyle, statin use for secondary prevention of CVD. How do we decide where to spend
the marginal dollar? "Should a patient spend money on CGM over fresh food or
medications?", Dr. Huang posited. He also put forth that more data might not be better
for mental health, and people might not share their data with their doctor, both of which
could decrease the utility of CGM.

The "Frontline of Diabetes Care": Dr. Richard Bergenstal Demonstrates Practical
CGM Use in Type 2 and Hints at Further Uptake with COVID-19 Telehealth

"Is there anyone more grounding than Dr. Richard Bergenstal?" is a question we often ask
ourselves while watching presentations from the Executive Director of Park Nicolett's
International Diabetes Center - today's fantastic session on practical ways to personalize and optimize
care using CGM was no exception. During the session, which came as part of Abbott's industry symposium
entitled "Translating Clinical Evidence for Sensor-Based Glucose Monitoring and Technological Innovations
to the Front Line of Diabetes Practice," Dr. Bergenstal treated us to one of his favorite rules-of-thumb: treat
patients by both "thinking fast and slow" - "Fast" referring to in-the-moment therapeutic or behavioral
changes based on real-time CGM numbers or trends, and "slow" meaning deliberative analyses of AGPs
(many may also know the famous and Nobel-prize winning book by this name). To exemplify "slow" thinking,
Dr. Bergenstal walked the virtual audience through a number of clinical examples, in which CGM led to
practical, actionable changes in care.
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▪ For Jean, a 72-year-old woman with type 2, Dr. Bergenstal began by recommending HCPs ask
the patient themselves to look at their ambulatory glucose profile (AGP) and self-identify areas that
could be improved - although seemingly obvious, we found this tip to be quite useful in a time when
both HCPs and patients may be rushed through in-person appointments or still trying to familiarize
themselves with telehealth platforms. In Jean's case, Dr. Bergenstal honed-in on her history of heart
disease, and with a time in range of just 65%, recommended a long-acting GLP-1 to provide further
cardio-protection and glucose management. Removal of Jean's sulfonylurea further improved care
by reducing time below 70 mg/dl.

▪ Next, a man with type 2 diabetes exhibited what Dr. Bergenstal referred to as a
"classic stair-step" AGP, in which glucose levels rise after each meal. The patient had previously
tried and failed to tolerate a GLP-1 and had already worked up to 70U of insulin glargine at bedtime,
with only 51% time in range and a worrisome amount of time in hypoglycemia . Dr. Bergenstal noted
that he would recommend starting meal-time insulin, subsequently reducing glargine, and dropping
the sulfonylurea. Dr. Bergenstal surmised that even one dose of prandial insulin at breakfast could
improve the entire day's outlook by preventing time above 180 mg/dL straight away.
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▪ In terms of "fast thinking," Dr. Bergenstal shared a classic example of using trend
arrows to better calculate insulin dose at mealtime. Patients can require vastly different
doses depending on current glucose trends. Here, a patient with an "up" trend arrow, would need to
add 3.5 units, while the same patient with a "down" arrow would need to reduce by 3.5 units, despite
using the same insulin-to-carb ratio and correction factor calculation in each example.

▪ Overall, Dr. Bergenstal's very easy-to-understand clinical applications in patients with
type 2 further highlight Abbott's commitment to expanding into this patient
population. During the company's 1Q20 update, we estimated ~one million Freestyle Libre users
with type 2, demonstrating Abbott's undeniable headway into the field. Of course, Abbott's low-cost
CGM, in addition to its accessibility through the pharmacy, make it a very appealing option for
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payers, patients, and providers alike.

▪ Closing out his presentation, Dr. Bergenstal emphasized that the process of slowly working with
patients through their AGPs "visit after visit, phone call after phone call" does seem to be translating
well to telehealth during current stay-at-home advisories. As we imagine a healthcare system "after"
COVID-19, we wonder if HCPs who have had to rely on CGM data during the pandemic will continue
to prioritize the technology even when in-person visits are more of a possibility, and the CMS likely
rolls back temporary exceptions for the treatment.

Prof. Danne and Dr. Winter Debate A1c vs. TIR-Cost of CGM and Evidence of TIR's
Link to Complications Central Sticking Points

Auf der Bult's Prof. Thomas Danne opened a debate with University of Florida's Dr. William
Winter about the value of time in range vs. A1c by establishing a true north for diabetes
medicine: "Who would've thought 10 to 15 years ago, that even on the most remote areas of
this globe, that people would have cellphones allowing them to speak to each other without
any lines. I'm pretty sure that if we as a community push for the availability of CGM, then very
soon, the discussion about A1c will quiet down considerably." Meanwhile, Dr. Winter laid out a very
cogent case for the utility of A1c: It's useful for screening for diabetes, diagnosing diabetes, and assessing
long-term glycemic control; it's easily accessible for almost everyone; and it's a robust and reproducible assay.
He acknowledged, however, myriad limitations of A1c: It's a weighted average that's biased toward the last
month; it is not a good measure of hypoglycemia or variability; it doesn't instruct clinicians or patients how
improved glycemic control can be achieved; a desirable A1c does not equate to zero risk of complications; and
various analytical or medical conditions can produce biased results. He also conceded that CGM-derived
metrics (among others like DKA) are necessary to track in order to achieve the end game of reduced A1c and
twice mentioned that there's room for time in range and A1c to share the stage as both are valuable. His chief
reservations against adopting time in range all-in, well-summarized in the following quote, were cost/access
and lack of evidence: "It could be that time in range or other parameters with CGM do predict complications
with equal power as A1c and time in range can tell you about highs and lows. But from what I found, the
challenges to CGM are cost, patient acceptability, and insurance, where A1c, for better or worse, is really
robust and accessible to all patients. What about our patients who aren't on CGM? Maybe all of our patients
should be on CGM." Given the current CGM reimbursement constraints, A1c may still be the primary glycemic
metric, but we appreciated Dr. Danne's point that CGM will soon be much cheaper and much more widely
accessible. Regarding Dr. Winter's argument on a lack of evidence underlying time in range, Dr. Danne
emphasized that a DCCT reboot with CGM is likely not feasible but both speakers pointed to Dr. Roy Beck's
DCCT post-hoc analysis as promising. As discussed at a diaTribe time in range coalition meeting, there are
other relatively untapped (non-RCT) paths toward validating time in range. In the meantime, Prof. Danne
explained how time in range is "clearly preferred" as a patient-centered outcome because it empowers
patients and their families to monitor diabetes closer and make more tweaks on the fly.

DKA Rates Among PWDs on Pump/MDI Cut in Half Following FreeStyle Libre
Initiation in Large French Observational Study

Bichat Hospital's Dr. Ronan Roussel presented compelling data from a nationwide cohort
study (n=74,076 people with diabetes), showing that DKA rates were cut in half in the year
following vs. preceding initiation of FreeStyle Libre. The analysis was performed using the SNDS
database (the French reimbursement claims database), including type 1s and 2s on pump therapy or ≥3
injections/day (French reimbursement criteria) who had at least a year of follow-up. This cohort is made of
45% type 1s and 55% type 2s. As seen in the chart below, hospitalization rates fell by 52% for type 1 and 47%
for type 2s (albeit from a lower base). Improvements were observed in both pumpers and MDIers. And, while
the improvement was seen across baseline strip usage, the most marked reduction was in the group who was
registered as using zero strips per day. We're noticing a greater push to generate evidence that baseline strip
usage has little to no bearing on outcomes with CGM (see 875-P)-Medicare requires records of 4+ daily
fingersticks before it will cover.
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▪ Remarkably, pharmacy claims show that ~1/4 of type 2s and type 1s on pump/MDI are
using zero strips per day. Only roughly have are using at least 4 strips per day. It's possible that
they are obtaining strips through some other method (e.g., subscription bundle, black/gray market),
but on its face, it is very striking that people who are dosing insulin multiple times per day are
performing fingersticks so infrequently. Then again, this is one of the powerful forces underlying
CGM adoption in this population.

▪ Belgium has also reported very strong results from nationwide reimbursement of
FreeStyle Libre. Their 1-year follow-up report documents higher treatment satisfaction, less
severe hypoglycemia (including coma), maintained A1c, and less work absenteeism.
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Cleveland Clinic's CGM Shared Medical Appointments Reduce A1c by ~0.8%
(Baseline: 8.4%-9.1%); New DATAA (Download, Assess, Time in Range, Ares to
Improve, Action Plan) Model for CGM Interpretation

The Cleveland Clinic's Dr. Diana Isaacs outlined her practice's approach to shared medical
appointments with CGM, based on a group-based care delivery model that encourages peer support,
provider oversight, and discussion when interpreting CGM results. The shared medical appointments consist
of two parts with 4-6 patients in up to ten classes per month. Diabetes care and education specialists (DCESs,
f.k.a. CDEs), nurses, dietitians, and pharmacists are all involved in promoting conversation and discussion
around glucose patterns and trends, identifying behavioral health changes, and making medication dose
adjustments. In the first part of the appointment, which involves 60 minutes of class times, Dr. Isaacs shared
that the "do's and don'ts" of CGM are discussed. Discussions with patients are centered around how to wear
the device and maintain in addition to logging food, activity, and medications. Patients collaborate to set
blood glucose range goals, identify ideal system alerts, and determine ways of avoiding hypoglycemia and
hyperglycemia. In part two of the appointment, which can go up to 90 minutes, patients download devices
and remove sensors while also discussing helpful ("Bright Spots") and harmful ("Landmines") in their
ambulatory glucose profile. Dr. Isaacs shared that this phase of the appointment is where the majority of the
learning curve is established as patients assess how expectations of their CGM were met, determine how
specific behavioral patterns correlates to blood glucose trends, how to interpret metrics (e.g., time in range,
%CV, time <70 mg/dl). During these sessions, significant focus is placed on the day during which time in
range is the highest to positively reinforce activities and behavior which appear to have the highest impact on
blood sugar. The valued peer support CGM shared medical appointments provide at the Cleveland Clinic is
simultaneously rooted in positive clinical outcomes. While the specific timeframe was not mentioned, both
types 1 (n=45; baseline A1c: 9.1%) and 2 patients (n=119; A1c: 8.6%) on average have seen 0.8% reductions in
their A1c levels. Qualitative data also illustrates that participants touch on a variety of diabetes care practices
during these discussions. Among a subset of the same participants (n=132), 57% reported changing nutrition
goals,24% self-management behaviors, 23% medication adjustments, and 20% on increasing physical activity.

▪ In addition to CGM SMAs, Dr. Isaacs explained "DATAA (Download, Assess, Time in
Range, Ares to Improve, Action Plan)," a new model currently in press for publication on how
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to most effectively review CGM data. As a whole, the five-step model encourages HCPs to help
patients understand specific metrics, components of the ambulatory glucose profile, time in range,
opportunities for improvement using self-care practices, and a concrete action plan that patients
actively implement. Dr. Isaacs emphasized that the overarching goal of this model is to put a positive
spin on data, highlighting that the numbers exist not for judgement but for growth and learning.

▪ To illustrate this in action, Dr. Isaacs presented the case of Lisa, a 68-year old type 2 patient
(A1c: 12.3%), who had a time in range of 1% and regular episodes of hypoglycemia. During a 1:1
appointment with Lisa following CGM onboarding, several clear patterns emerged through the
DATAA model. For example, while "assessing safety," Dr. Isaacs learned that Lisa had stopped using
metformin because of her hypoglycemic events and would also go low normally after a single 30-unit
injection of insulin lispro despite a full meal. During the "areas to improve" phase of the model, Lisa
mentioned that she had actually stopped monitoring her glucose at home because she did not enjoy
seeing her numbers and that she felt "like a failure." To best assist her, Dr. Isaacs provided a range of
resources as part of a new action plan, including counseling on metformin, referral to a diabetes care
and education specialist, decreasing lispro doses to 15 units with meals, and advising Lisa to check
her glucose levels at least 4x/day. Six months later, Lisa had decreased her A1c to 7.2% and
improved her time in range up to 72%, had rare episodes of hypoglycemia, and reduced her BMI
from 34 kg/m2 to 32 kg/m2. She continued to meet once monthly with her CDCES and to increase
physical activity, joined silver-sneakers and played pickle ball 4 days/week.

Flash CGM Scanning Frequency Indicates that Time Until Performing a Scan After
Dropping <54 mg/dl Might be Strongest Predictor for Impaired Awareness
Assessment

Dr. Othmar Moser (Medical University of Graz) presented some of the first data investigating
whether type 1 patients with impaired awareness of hypoglycemia and flash glucose
monitoring demonstrated different "scan" behavior compared to those with regular
awareness of hypoglycemia. Participants (n=92; baseline A1c: 7.3%) who had used flash CGM for at least
three months along with those with Gold-, Clarke-, and Pedersen-Bjergaard scale scores indicating impaired
awareness were included. Notably, the distribution of participants with normal and impaired awareness of

www.closeconcerns.com 108



hypoglycemia varied by scale used (see table below). Using Pederson-Bjergaard scores, the split of
participants between impaired awareness and non-impaired awareness was exactly 50/50.

▪ GOLD Scale: When comparing data on participants classified via the GOLD Scale (n=18 impaired;
n=74 non-impaired), significant differences were observed in scan time for those with level 1
hypoglycemia (54-69 mg/dl) and nighttime level 2 hypoglycemia (<54 mg/dl). Participants with
impaired awareness took 78 minutes to perform a scan after reaching a hypoglycemia compared to
63 minutes for those with impaired awareness for daytime level 1 hypoglycemia. Similarly, those
with impaired awareness took 140 minutes to make a scan relative to 96 minutes.

▪ Clarke Scale: No statistical differences were seen for any hypoglycemia levels, night or day.
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▪ Pedersen-Bjergaard Scale: Statistical differences (n=46 impaired; n=46 non-impaired) were
observed for level 1 hypoglycemia, nighttime level 1 hypoglycemia, and nighttime level 2
hypoglycemia. Participants with impaired awareness respectively took 76 minutes, 132 minutes, and
134 minutes compared to 54, 89, and 80 minutes for those with regular awareness.

▪ Receiver operating characteristic (ROC) curve analysis for the time until performing a
scan after reaching level 2 nocturnal hypoglycemia was done and resulted in an area under the curve
of 0.79 (p<0.0001) along with a sensitivity and specificity of 73% each. While technical explanations
were not provided, Dr. Moser mentioned that if an episode of level 2 hypoglycemia (<54 mg/dl)
occurs at night and a patient performed a scan after 135 minutes, then this was sufficient to diagnose
the individual with impaired awareness of hypoglycemia.
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Minimally-Invasive Biolinq CGM Early Feasibility Studies (n=15 and n=10):
Strong Correlation with YSI Values Through 7-Days; Clinical Studies "Later in
2020"

In a poster, San Diego-based CGM company Biolinq shared some of the first data on its
minimally-invasive CGM (69-LB). The company ran two small, feasibility studies: the first was a 2-day
study with 15 subjects (5 without diabetes, 10 with diabetes) and the second was a 5-7 day study with 10
subjects (all with diabetes). Types of diabetes were not specified. In addition to the small study sizes, most of
the data was shared graphically, making it difficult to draw meaningful conclusions. Still, the readings from
the Biolinq CGM sensor showed strong correlations with YSI (R2=0.9938). Performance of the sensor was
relatively consistent across three different insertion sites (right and left forearm and left upper arm) and
maintained through seven-days of wear. Of note, Biolinq is preparing a "second-generation version of its
microarray CGM for clinical studies later in 2020."

▪ Biolinq's CGM sensor is small and minimally invasive, using an array of microneedles
inserted into the skin. The device is also designed to be low-cost. We got a look at the sensor at
JDRF's Mission Summit (Biolinq has investment from JDRF's T1D Fund) and the device was very
attractive with a slim form factor (about the size of a quarter and not much thicker). Biolinq is
aiming to get their CGM cleared as an iCGM.

German "SPECTRUM" CGM Training Program Delivers A1c Reduction of ~0.1%
from Baseline 7.7% and Improves Patient-Reported Outcomes

Dr. Guido Freckmann (Institut für Diabetes-Technologie Forschung) presented on
SPECTRUM, a six-month manufacturer-independent training and treatment program for real-
time CGM, available to all age groups. The program's training modules consist of educational materials
which teach users about the ins and outs of CGM, ranging from how to set alarms and calibrate the system to
interpreting data and making treatment decisions. Secondary measures including A1c improvements and
severe hypoglycemic events were also collected. Following an initial visit, where participants (n=120 type 1s;
baseline A1c: 7.7%) performed a baseline knowledge check test using the CGM-Profi-Check exam, patients
spent two months learning about CGM through six training modules, each 90 minutes. During a second in-
person visit, patients were given the same knowledge test provided at baseline to assess changes but also a test
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assessing their proficiency in using the device and their satisfaction with the device. Six months following
baseline, patients were given the same tests again to assess changes in scores in addition A1c and severe
hypoglycemia checks.

▪ Based on data from the Profi-Check exam, the metric used to assess CGM knowledge,
participants increased scores from 21.2 to 30.4 within two months following the first training,
representing a 43% improvement. Notably, these improvements stayed consistent after six months
relative to baseline. While Dr. Freckmann did not delve into the specifics of what constitutes
"knowledge," these indications presumably involve metric interpretations (e.g. time in range, %CV,
time <70 mg/dl), performing insertions/removals, and downloading data.

▪ Secondary endpoints including training satisfaction, CGM handling, satisfaction with
the CGM, and acceptance of the system were assessed. Notably, over 95% of participants
report some satisfaction with the program, with over 60% indicating "very good." Measures of
satisfaction were pooled through assessing if the program was understandable, whether or not
important questions were answered, and if the individual felt prepared after the training to use CGM
at home. On the "handling test," which assessed patient ability to setting the time/date, recharge
receiver, change alarm settings, turn off vibrations, performing analysis, and calibrate the system,
over 80% of participants at the second visit (2 months) and third visit (6 months) reported success
on these measures without any external help. Lastly, with respect to satisfaction with the CGM
system itself, which compiled information on personal safety, comfortability, system connection,
trust, alarm fatigue, and information accessibility, ~50% of participants reported "high satisfaction."

▪ Among glycemic outcomes, overall A1c decreased from baseline of 7.7% to 7.6% after six
months. Before training, two out of 120 subjects had reported three severe hypoglycemic events, but
after six-month training, only one event was reported out of 108 subjects still remaining. Notably,
the subject with initially two hypoglycemic events dropped out during their study, and of the
remaining 108 who had completed, the number of hypoglycemic events did not change. Overall, Dr.
Freckmann encouraged to see the program has having an effect on A1c without a statistically
significant change in hypoglycemic events.
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Glucose Monitoring Posters

Title Authors Details + Takeaways

Clinical Cost Offset Analysis

Comparing Real-Time CGM

(RTCGM) with SMBG Based on

the COMISAIR 3-Year Follow-

Up Study

An Soupal, John J. Isitt,

George Grunberger,

Martin Prazny,

Christopher Parkin,

Michael E. Minshall, Peter

M. Lynch

▪ Used COMISAIR 3-year study

results to assess cost offsets due

to A1c reductions and avoided

hospitalizations for rtCGM vs.

SMBG in MDI and CSII type 1s

▪ For both MDI and CSII groups,

using rtCGM results in: (i) A1c

reductions and (ii) reduced hypo

and DKA hospitalizations that

offset significant healthcare costs

▪ For MDI patients, the total

incremental cost offsets (read:

savings) of rtCGM over SMBG

was $5,777-$8,549/person

▪ For CSII patients, the total

incremental cost offsets of rtCGM

over SMBG was $2,732-$4,753/

person
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Use of Real-Time CGM Is

Associated with Fewer

Hospitalizations Compared

with SMBG in the Insulin-

Treated Medicare Population

Gary Puckrein, David G.

Marrero, Christopher

Parkin, Gregory J.

Norman, Liou Xu, Peter

M. Lynch, Bruce T. Taylor

▪ 12-month, retrospective analysis

that used CMS data to assess

impact of CGM use (vs. SMBG

use) in patients using insulin with

a record of acquiring a CGM in

the first 6 months of their CMS

coverage

▪ Lower percentage of Black CGM

users vs. Black SMBG users (2.9%

vs. 9.4%)

▪ Higher percentage of SMBG users

with comorbidity risk vs. CGM

users (44.2% vs. 33.7%)

▪ Average per patient rates of in-

patient hospitalizations were

significantly lower (p=0.04) for

CGM users than for SMBG users

(34% vs. 29%)

▪ CGM users' all-cause in-patient

hospitalization costs (~$2,400/6

months) were significantly lower

than that of SMBG users

(~$3,600/6 months) and slightly

decreased over time (p=0.06)

HbA1c Reduction Associated

with a FreeStyle Libre System

in People with Type 2 Diabetes

Not on Bolus Insulin Therapy

Eugene Wright, Jr.,

Matthew S.D. Kerr,

Ignacio J. Reyes, Yelena

Nabutovsky, Eden Miller

▪ Real-world, retrospective,

observational study to evaluate

changes in A1c after FreeStyle

Libre prescription for non-MDI

type 2's using IBM Explorys

database (n=1,034, 51% male)

▪ 1.48% A1c reduction after

FreeStyle Libre prescription

(p<0.001)

▪ Baseline A1c impacts degree of

A1c reduction: 8-10% A1c's had

0.53% reductions while those

with A1c's >12% saw a 3.70%

reduction

▪ Insulin-users at baseline had a

lower reduction in A1c compared

to non-insulin users (-1.15% vs.

-1.62%)
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Daily Tracking of Hemoglobin

A1C through Personalized

Glycation Model

Chiara Fabris, Roy Beck,

Boris Kovatchev
▪ Uses DIaMonD type 1 and type 2

datasets to develop an

intermediate metric which

reconciles TIR and A1c to

estimate A1c

▪ Correlation between estimated

A1c and actual A1c was 0.91 (type

1) and 0.86 (type 2), significantly

better than a direct correlation

between TIR and A1c

▪ Percent of readings within 5% of

laboratory A1c was 74.5% and

72.6% for type 1 and type 2

respectively

▪ Percent of readings within 15% of

lab A1c was 100% and 99% for

type 1 and type 2 respectively

Including Continuous Glucose

Monitoring (CGM) to Provide

Personalized Glycemic Profiles

as Part of a Pilot Worksite

Health Screening

Ilene J. Klein, Margaret

Crawford, Gregory J.

Norman, Kazanna C.

Hames, Jordan I. Justus,

Sabrina Treadwell, Tiffany

M. Combee, Susan

Kinzler, John Welsh,

Matthew Johnson

▪ Dexcom & Healthstat blinded

study to assess the feasibility and

acceptability of worksite diabetes

CGM screening and to determine

rate of undiagnosed and under-

diagnosed diabetes (n=176, ~35

years, ~79% female, >75% White)

▪ 42% of the population had no

diabetes, 20% pre-diabetes, 35%

type 2, 3% type 1

▪ Point-of-care A1c identified 7

participants with undiagnosed

type 2 and 24 participants with

undiagnosed prediabetes

▪ 85% of participants provided at

least 4 days of CGM data

▪ 100% of respondents would

recommend worksite CGM health

screening to family and

colleagues
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FreeStyle Libre System Use

Associated with Reduction in

Acute Diabetes Events and All-

Cause Hospitalizations in

Patients with Type 2 Diabetes

without Bolus Insulin

Eden Miller, Matthew S.D.

Kerr, Gregory J. Roberts,

Diana Souto, Yelena

Nabutovsky, Eugene

Wright, Jr

▪ Funded by Abbott, retrospective

observational analysis evaluates

effects of acquiring FreeStyle

Libre flash CGM on acute

diabetes-related and all-cause

inpatient hospitalizations for type

2s not on intensive insulin

therapy (n=7,167, 53.3 years,

51.5% male)

▪ Acute diabetes event rates

decreased 30% from 0.71 to 0.52

events/patient-year over 180

period

▪ 13% reduction in all-cause

hospitalizations from 0.180 to

0.161 events/pt-yr

Technology Use by Age and

Region in Adults with Type 1

Diabetes (T1D) in the SAGE

Study

Steven Edelman, Daniela

Bruttomesso, Kelly L.

Close, Andre G. Vianna,

Felipe Lauand, Sr.,

Sandrine Brette, Eric

Renard

▪ Study of Adults' GlycEmia

(SAGE) in T1D, a multinational,

cross-sectional, observational

study outside the U.S., assessed

the diabetes technology use in

Asia, Eastern Europe, Western

Europe, Latin American, and the

Middle East in several age groups

with type 1 (n=3,858)

▪ Of technologies included in

questionnaire, finger-stick BGMs

were most frequently used

(92.0%)

▪ Overall, CGMs were used by only

23.3% of people; highest use in

Western Europe (46.4%), lowest

in Middle East (2.5%)

▪ Insulin pumps used by 19.5% of

people; highest in Western

Europe (42.3%)

▪ Use of blood ketone meters

(11.1%) and use of dosing support

apps (4.6%) were overall low even

though in most cases, an app was

recommended by a provider

(89.2%)
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A1C Reductions and Improved

Patient-Reported Outcomes

following CGM Initiation in

Insulin-Managed T2D

Adam Noar, John Welsh,

David A. Price
▪ Real-world data from 39 patients

with type 2 initiating CGM with

the Dexcom G6 sensor was

collected using validated surveys

at 12 weeks following CGM

initiation

▪ Patients completed the Diabetes

Distress Scale, the hypoglycemic

attitudes and behavior scale, and

the diabetes quality of life short

inventory

▪ 12-week data showed a mean A1c

reduction of 1.5%, diabetes

distress scores improved by 31%,

hypoglycemic attitudes and

behavior scores improved by

22%, and diabetes quality of life

scores improved by 24%

▪ 95% participants found the G6

system satisfactory or very

satisfactory and 85% of

participants found the system

easy to use

Utilization of Continuous

Glucose Monitoring (CGM) and

Its Impact on the Care of

Veterans

Gayane Barsamyan, Alexis

Da Silva, Loren Whyte,

Morolake Amole, Hans

Ghayee, Julio A. Leey

▪ Retrospective chart review of VA

hospital patients (A1c >7%) on

insulin therapy who received

blinded FreeStyle Libre Pro

(n=208, 91% male, 86% type 2,

mean A1c 8.4%)

▪ With FreeStyle Libre Pro, time in

range was 45%, 26% of time was

spent above range, and >5% time

in hypoglycemia was seen in 32%

of patients

▪ 65% of patients had a change in

treatment regimen after CGM use

▪ For those who had insulin

treatment changes after CGM

use, A1c significantly decreased

from 8.2% to 7.5%
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Using CGM as Feedback Tool

in Diabetes Mellitus Patients

Management: A Retrospective

Real-World Evidence Study

Conducted in India

Mudit Sabharwal, Srivani

Palukuri, Saurav Deka,

Garima Chanana, Rohit

Kumar

▪ Retrospective, 2-week CGM

reports were collected and used

to change diabetes medications

after first week of CGM (India,

n=214, 45% female, 74% <10

years of diabetes)

▪ After the first week, patients who

had frequent hyperglycemia saw

significant improvement with

medication changes (-9% time

>180 mg/dl) although there were

episodes of hypo during the night

▪ Estimates of A1c after the 2 weeks

suggest an increase in proportion

of participants w/A1c <7%

compared to baseline (75% vs.

30%)

▪ Glycemic variability (%CV)

reduced from 47% to 38% in 14

days

▪ Suggests that clinicians could use

CGM after the first week to make

quick improvements to diabetes

treatment rather than waiting full

2 weeks

A1C Reductions and Improved

Patient-Reported Outcomes

following CGM Initiation in

Insulin-Managed T2D

Adam Noar, John Welsh,

David A. Price
▪ Preliminary results from ongoing

Dexcom study following cohort of

type 2 patients treated with

intensive insulin therapy for 1st

12 weeks on Dexcom G6 (n=39)

▪ Significant reduction of A1c after

12 weeks of using Dexcom G6

from 8.7% to 7.1%; A1c values

decreased for 85% of participants

▪ Mean percentage of time in range

almost met the consensus target

(70-180 mg/dl 69%); time above

range (>180 mg/dl, 22%) and

below range (<70 mg/dl, 0.9%)

met targets

▪ Improvements in quality of life

scores and high device ratings

were consistent across all starting
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A1c ranges

Improved HbA1c Estimation

Using CGM Data

Joshua Grossman,

Andrew T. Ward, David

M. Maahs, Priya Prahalad,

David Scheinker

▪ Accuracy of A1c estimation can be

improved compared to standard

Glucose Management Indicator

(GMI) by including additional

patient information and using

machine learning

▪ Created A1c estimation models

via machine learning using CGM,

A1c, and demographic data

(n=4,212 A1c measurements from

1,182 participants)

▪ Initially, best performance from

random forest-based model (20%

lower estimation error than GMI,

p<0.0001)

▪ After retraining with prior A1c as

a covariate, LASSO-based model

performed best w/27% lower

estimation error than GMI

(p<0.0001); ordinary least

squares model had an estimation

error rate only 0.3% higher than

LASSO
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Flash Glucose Monitoring:

Effect on Glycemic Control,

Hypoglycemia, Diabetes-

Related Distress, and Resource

Utilization: A Nationwide

Study

Harshal Deshmukh,

Emma G. Wilmot, Jane

Patmore, Christopher

Walton, Roselle Herring,

Robert E. Ryder,

Thozhukat Sathyapalan

▪ UK FreeStyle Libre audit in 114

centers to determine FreeStyle

Libre's impact on A1c, hypo

awareness, resource utilization,

and diabetes distress (n=10,370,

38 years, 52% female, 97% type 1)

▪ 0.5% A1c reduction after

FreeStyle Libre; for those with,

baseline A1c >8.5%, there was a

1.1% A1c reduction

▪ 9% of patients reported a reversal

of hypo unawareness

▪ Possible reductions in

hospitalizations due to DKA/

hypo (awaiting 1-year follow-up

data)

▪ Mean diabetes distress scores

significantly reduced

Variation of Measured HbA1c

from Predicted HbA1c on

Freestyle Libre

Jayasri Muthabathula,

Lydia Grixti, Tamsin

Fletcher-Salt, Ananth U.

Nayak

▪ Compares FreeStyle Libre A1c

estimates to laboratory A1c values

(n=144)

▪ Significant correlation between

measured and predicted A1c

values (r=0.86, p<0.001);

however, the difference between

measured and predicted A1c was

0.2%, and there was a wide range

of differences (-3.2% to +1.1%)

▪ Confirms that variation in

measured and FreeStyle Libre

predicted A1c values could be

clinically significant for ~1/5

(18.4%) of individuals
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Utilization of Continuous

Glucose Monitors Is Associated

with Reduction in Inpatient

and Outpatient Emergency

Acute Diabetes Events

Regardless of Prior Blood Test

Strip Usage

Irl B. Hirsch, Matthew

S.D. Kerr, Gregory J.

Roberts, Diana Souto,

Yelena Nabutovsky,

Richard M. Bergenstal

▪ Funded by Abbott, retrospective,

observational analysis explored if

reduction in acute diabetes events

after CGM purchase depends on

level of prior test strip usage

(n=17,003 MDI CGM users)

▪ Regardless of test strip usage,

users saw an immediate and

significant reduction in acute

diabetes events

▪ Hazard ratio was 0.50 and 0.57

for low-test strip usage and high-

test strip usage respectively

▪ Of particular interest because

currently Medicare and other

payers restrict access to CGM

devices in part based on SMBG

testing frequency

Real-World Data from U.S.

Patients Using a Long-Term

Implantable Continuous

Glucose Monitoring (CGM)

System: Age Effect on Glycemic

Control

Katherine Tweden,

Samanwoy Ghosh-

Dastidar, Andrew D.

Dehennis, Francine

Kaufman

▪ Senseonics study uses Eversense

data management system to

characterize sensor glucose

parameters by age (n=1,656

users, 60% type 1)

▪ For all targets, percent of users

achieving targets increased with

age

▪ Median wear time was >80% for

all age groups except 18-24.9

years (60% wear time)

▪ 2 oldest cohorts (45-65, >65) met

the 7.0% GMI (estimated A1c)

target

▪ All groups met or almost met the

time in hypoglycemia target of

<4.0%

▪ Even for the youngest cohort,

CGM use resulted in 7.5%

predicted A1c and acceptable

hypo risk
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Positive Impact of Use of

Continuous Glucose

Monitoring on Glycemic

Outcomes in Young Adults with

Type 1 Diabetes, in Adult

Clinical Setting, Independent of

Insulin Administration Method

Elena Toschi, Robert A.

Gabbay, Austin Clift,

Madeline Bennetti, Astrid

Atakov-Castillo

▪ EHR data from type 1s ages 18-30

years (n=891)

▪ 8% of participants were on

sliding scale insulin; 38% on

MDI; and 51% on pump

▪ CGM use was 32% for those on

sliding scale; 46% for MDI users;

and 67% for pump users

▪ CGM users in each insulin

delivery subgroup had lower A1c

than non-insulin users

Resolution of Hypoglycemia

Using CGM Data

Lisa M. Norlander,

Keyuree Satam, Sarah

Hanes, Bruce A.

Buckingham

▪ CGM data from 50 children and

adolescents at Northern

California diabetes camp; 44 on

Dexcom and 6 on Medtronic

▪ Campers treated with 10-20 g of

carbs depending on weight and

severity of hypoglycemia

▪ When glucose was <70 mg/dl but

>54 mg/dl, 89% of hypoglycemia

episodes were resolved within 15

minutes

▪ When glucose dropped below 54

mg/dl, less than half of episodes

were resolved by 15 minutes

Discrepancies in Key Metrics of

Glycemic Control between

Retrospective Continuous

Glucose Monitoring System

and Flash Glucose Monitoring

in Adult Patients with Type 1

Diabetes

Yongwen Zhou, Hongrong

Deng, Daizhi Yang, Jinhua

Yan, Wen Xu, Hongxia

Liu, Lu Gan, Sihui Luo,

Xueying Zheng, Hua

Liang, Bin Yao, Jianping

Weng

▪ Head-to-head comparison of

Abbott's FreeStyle Libre with

Medtronic's iPro 2 in 27 adult

type 1s (31,287 total paired

points)

▪ Mean glucose, standard

deviation, %CV, estimated A1c

(GMI), and time in

hyperglycemia were statistically

identical

▪ FreeStyle Libre reported 7% time

<70 mg/dl compared to just 4.5%

for iPro 2; FreeStyle Libre

reported 2.6% time <54 mg/dl

compared to just 1.4% time <54

mg/dl
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Durability of Continuous

Glucose Monitoring (CGM) Use

in Young Children, Teens, and

Young Adults with Type 1

Diabetes (T1D)

Daniel Desalvo, Lauren

Kanapka, Colleen Bauza,

Cicilyn Xie, Linda

Dimeglio, Lori M. Laffel,

Kellee Miller,

▪ Use of CGM after one year in the

CITY (14-<25 years) and SENCE

(2-<8 years) studies

▪ CGM use maintained at one-year

in SENCE (92% at six months

and twelve months); CGM use

increased at one-year in CITY

(79% at six months and 86% at

twelve months)

▪ At 12 months, 88% of SENCE and

97% of CITY participants used

Dexcom G5 to dose insulin non-

adjunctively

▪ At 12 months, 54% of SENCE and

55% of CITY participants used

remote monitoringfeatures

Comparison of Dexcom G6

CGM with Self-Monitoring

Blood Glucose in Young Adults

with Type 1 Diabetes: The

Millennial Study

Hood Thabit, Womba M.

Mubita, Catherine

Fullwood, Shazli Azmi,

Andrea Urwin, Ian M.

Doughty, Lalantha

Leelarathna, Joshi Paul-

Prabhu

▪ 30 young adults and adolescent

(16-24 years) type 1s in

Manchester, UK

▪ Randomized, crossover trial

comparing Dexcom G6 with

SMBG; 2 week run-in, 8 weeks

after randomization, four weeks

washout, and eight weeks after

crossover

▪ Dexcom G6 showed time in range

improvement of 11% (36% vs.

25%); time >180 mg/dl improved

from 74% to 62%

▪ Trend towards increased time

<70 mg/dl with Dexcom G6

(1.4% vs. 0.5%; p=0.06)

▪ A1c reduced by 0.5% with CGM

vs. a 0.2% increase in SMBG

group
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Benefit of Continuous Glucose

Monitoring (CGM) in Reducing

Hemoglobin A1c Is Sustained

through 12 Months of Use

among Adolescents and Young

Adults with Type 1 Diabetes

(T1D)

Kellee Miller, Lauren

Kanapka, Colleen Bauza,

Lori M. Laffel

▪ CITY study: 153 participants

adolescents and young adults

(14-<25 years) with type 1

diabetes

▪ RCT comparing Dexcom G5 vs.

BGM during study; all

participants used Dexcom G6

during 6-month extension

▪ CGM use was very high during

extension phase (86% in CGM

group, 91% in BGM group)

▪ BGM group reduced A1c from

8.9% to 8.5% during extension;

CGM group reduced A1c from

8.5% to 8.3%

▪ BGM group increased time in

range from 33& to 38% during

extension; CGM group time in

range steady from 42% to 41%

▪ BGM group reduced time <70

mg/dl from 62 min/day to 30

min/day during extension; CGM

group reduced time <70 mg/dl

from 46 min to 33 min/day

The Association of British

Clinical Diabetologists Audit of

FreeStyle Libre (FSL) in

Diabetes in United Kingdom:

Determinants of Time-in-

Target Range

Emma G. Wilmot, Harshal

Deshmukh, Jane Patmore,

Thozhukat Sathyapalan,

Christopher Walton,

Roselle Herring, Robert E.

Ryder

▪ Clinical data collected from 2,191

FreeStyle Libre users at 101 UK

hospitals (99% type 1s)

▪ Median time in range was 43%;

15% of users met the 70% TIR

goal

▪ Predictors of greater TIR were

older age (beta=0.13), lower

baseline A1c (beta=-0.45), and

higher scan frequency

(beta=0.22)
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Higher Glucose Thresholds for

Hypoglycemia Alarms on

Continuous Glucose

Monitoring Systems (CGMs)

Are Associated with Less Time

in Hypoglycemia in Patients

with Impaired Awareness of

Hypoglycemia

Yu Kuei Lin, Danielle

Groat, Owen Chan, Rodica

Pop-Busui, Michael

Varner, Simon Fisher

▪ Observational study of 81 adult

type 1s using CGM, 42 with

impaired hypoglycemia

awareness (IAH) as measured by

a Clarke score

▪ For IAH patients, higher

hypoglycemia alarm thresholds

(cut-off at 73 mg/dl) were

associated with 58% less time

<70 mg/dl and 75% less time <54

mg/dl

▪ Compared to normal hypo

awareness patients, IAH patients

were older, longer diabetes

duration, and higher glucose

variability

Effectiveness of FreeStyle Libre

Flash Glucose Monitoring

System on the Diabetes

Distress among Type 1

Diabetes: A Prospective Study

Mohammed Aldawish
▪ Prospective study of FreeStyle

Libre in 187 young type 1s in

Saudi Arabia

▪ At baseline, 38% of participants

had diabetes distress scores of "a

somewhat serious problem," "a

serious problem," or "a very

serious problem"; after 12 weeks

with FreeStyle Libre, 24% of

participants fell in these groups

▪ At baseline, 12 (out of 187)

participants saw diabetes as "not

a problem"; after 12 weeks with

FreeStyle Libre, this doubled to

23 participants

▪ A1c dropped from 8.2% to 7.9%

after 12 weeks

▪ Frequency of fingersticks was 2/

day at baseline; with FreeStyle

Libre, users scanned ~7 times/

day
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Continuous Glucose Monitor

Utilization and Adherence in

Children with Type 1 Diabetes

Emily L. Montgomery,

Kahir S. Jawad, Stephany

Eubanks, Kupper A.

Wintergerst, Heather M.

Rush, Sara Watson

▪ Retrospective chart review of

pediatric type 1s using CGM at

University of Louisville

outpatient clinic 2017-2019

(n=253)

▪ Median patient used CGM for 20

months before discontinuing;

70% of patients used CGM >1

year

▪ CGM was utilized 79% of the time

(~5.5 days/week)

▪ Every 10% increase in CGM

utilization time was correlated

with 0.2% reduction in A1c, 7

mg/dl reduction in mean glucose,

and 3% higher time in range

Digital Health, Telemedicine, and Decision Support
One Drop to Launch Long-Term (1-6 Month) Outcomes Forecasts For 30-day
Average Glucose, Blood Pressure, and Weight "Within the Year"; Overnight Hypo
Prediction Model Achieves AUC of 0.82 for CGM Users

This morning, One Drop announced plans to launch long-term outcomes forecasts for
"diabetes-related biomarkers" and overnight hypoglycemia predictions for CGM users. The
prediction capabilities are expected to launch "within the year" and are part of One Drop's efforts to shift
health management from "reactive to prospective." The predictions for CGM users will be based on real-time
CGM data - the regulatory classification for this "depends on a bunch of things," so we'd imagine the timeline
could change quite a bit. One Drop also told us that the long-term outcomes forecasts may be presented
directly to users, but the primary use would be to "provide personalized self-care guidance."

▪ One Drop's supervised learning models for predicting blood pressure, weight, and
30-day average glucose were significantly more accurate than a "naïve persistence" model
(assuming no change over time) on all prediction horizons (38-LB). The study included data from
~55,000 One Drop app users and generated over 200,000 test-set predictions across blood
pressure, weight, and average glucose. Root mean square error (RMSE) for systolic blood pressure
was 9.4 mmHg on a 1-2 month prediction horizon (~17% better than persistence model), rising to
11.4 mmHg on a 4-6 month prediction horizon (14% better than persistence). Predicted weight
RMSE was 2.1 kg on a 1-2 month horizon (6% better than persistence) and 3.9 kg on a 4-6 month
horizon (7% better than persistence). RMSE for 30-day average glucose in BGM users was 34 mg/dl
on a 1-2 month horizon and 44 mg/dl on a 4-6 month horizon (22% and 18% better than
persistence, respectively. Predictions for CGM users were more accurate: RMSE was 14 mg/dl on a
1-2 month horizon (26% better than persistence) and 19 mg/dl (13% better than persistence).
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▪ Another poster showed One Drop's model for predicting overnight hypoglycemia (<70
mg/dl) in CGM users achieved an AUC of 0.82 (14-LB). The machine learning-based model
was trained on ~360,000 nights of data and tested on ~200,000 nights of data from "over 3,000"
One Drop users with CGM. 86% of users in the dataset had type 1 or LADA, 8% had type 2, and 6%
were unreported. The model achieved an AUC of 0.82 and appeared well-calibrated (see table
below): in users with a predicted probability of hypoglycemia of 90%-100%, the actual frequency of
overnight hypoglycemia was 97.5%. One Drop identified certain combinations of glucose variability,
activity, food, and heart rate data that drove better predictions - these combinations were available
in ~30% of the total dataset and these "high-confidence predictions" achieved an AUC of 0.87.
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Users Randomized to Glooko's MIDS Basal Titration System and Control Group
(Paper-Based Titration Tool) Have Similar A1c Reductions at 16 Weeks

In a large prospective RCT, use of Glooko's FDA-cleared Mobile Insulin Dosing System (MIDS)
for basal insulin titration in type 2 diabetes resulted in similar A1c reductions as standard of
care (paper titration + enhanced CDCES support) at 16 weeks. The study enrolled 242 adults with
type 2 diabetes who were on (89%) or initiating (11%) basal insulin and were not on or planning to start short-
acting insulin. Both groups used Tresiba pens (Degludec U-200) and the Degludec Step-Wise titration
algorithm which is based on fasting SMBG readings and personalized treatment plans to adjust insulin doses
in increments of two units. The difference was the algorithm was configured by a provider and baked into the
patient-facing Glooko app (see a deeper dive on this in the bullets), or done manually by the patient on a
worksheet, with the guidance of an educator. At week 16, median A1c had improved significantly in both
groups (-1.3% in MIDS; -1.2% in control), but the between-group difference was not significant. Similarly,
median daily insulin doses increased significantly from baseline in both MIDS (+8 units) and control (+10
units) groups, but there was no between-group difference. While there were unfortunately no CGM outcomes
to share (even periodic blinded CGM wear would've gone a long way), SMBG outcomes were presented:
notably, proportion of readings <70 mg/dl were similar between MIDS and control (0.9% vs. 1.6%), but the
MIDS group had significantly higher percent of readings in 70-180 mg/dl (77% vs. 70%) and fewer percent of
readings >250 mg/dl (5% vs. 9%). While the study was planned (and failed) to show superiority of MIDS on
the primary outcome of A1c reduction, we consider this study to be a major victory for Glooko and the field of
digital health. Scripps Health's Dr. Athena Philis-Tsimikas, the presenter, does as well: "We've always known
that having the help of an educator starting someone on insulin can encourage and allow them to better
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manage their diabetes. It's impressive that you could do this equally with a digital tool that didn't have as
much contact with patients and you still see effect on A1c." Indeed, MIDS is far more scalable and user-
friendly than paper-based titration-assuming a base level of technological literacy and access-and there was
no sacrifice in quality of outcome. Furthermore, a clinic that uses MIDS will free up its educators to do other,
higher-impact work. We are hopeful that this rigorous study will propel MIDS and the handful of other basal
titration apps (many also FDA-cleared) to increased adoption.

▪ Dr. Philis-Tsimikas provided a glimpse at the clinician and patient interfaces. The
clinician interface-which is presumably built right into Glooko-allows the clinician to enter insulin
type and starting dose, titration period/end date, SMBG data sufficiency requirements, and to
configure fasting target range and adjustment paradigms. On the other end, SMBG readings are
synced remotely via the Glooko mobile app, which reminds the patient to take fasting blood glucose
readings and inject insulin daily. Every three days, a "Dose Adjustment Check" will determine, based
on the clinician-configured plan, whether a dosage change is needed. Both interfaces look simple
and intuitive. Last we heard, MIDS was piloting at a small number of US clinics-we wonder if this
has since expanded.
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Group Lifestyle Intervention for Weight Loss and Glycemic Control Among Adults
Delivers 5% Weight Loss at 12-Months, Regardless of In-Person vs. Telephone
Program Delivery

A group lifestyle intervention for adults with type 2 diabetes shows a 6-month 5.6% weight-
loss and a 12-month 4.6% weight loss, significantly greater reductions than those of Medical
Nutrition Therapy (MNT), the current standard of care. Excitingly, almost 50% of lifestyle
participants (as compared to 15% for MNT) achieved a 5% weight loss at both 6 and 12 months for both the in-
person (IP) and telephone conference call (TCC) versions. It is worth noting that the lifestyle intervention cost
considerably more than MNT (MNT: $591, in-person: $1,380, telephone: $1,814). Ms. Linda Delahanty
(Massachusetts General Hospital Diabetes Center) shared these results from REAL HEALTH-Diabetes, a
large effectiveness trial comparing a lifestyle group program to MNT. In the 2-year program, sessions focus on
skills to apply to nutrition, activity, and behavioral topics, using materials adapted from DPP and Look
AHEAD. Although DPP, MNT, and Look AHEAD have all shown their efficacy in improving health outcomes,
as Ms. Delahanty argues, effectiveness (feasibility, utilization, etc.) - not efficacy - determines real-world
outcomes in real-world clinical settings.
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▪ It is notable that REAL HEALTH-Diabetes found that both the in-person and the
telephone-conference-call lifestyle group programs were effective. There were no
significant differences in their impacts on weight loss and glycemic control. Not only was the
telephone version effective, but also it was equally feasible: for both versions, ~70% of participants
attended over 70% of sessions. It is particularly valuable that the telephone version of the program
was effective not only given the context of COVID, but also because it allows for greater scalability
and increases accessibility. A similar study from Kaiser Permanente published in June also found
similar outcomes from DPP delivered in-person and virtually.

▪ Previously, Look AHEAD, an 11.5-year randomized multicenter efficacy trial, found
that a 19-week group lifestyle intervention improved weight, fitness, and A1c - along
with the extensive list below - for people with type 2 diabetes who are overweight. There was no
significant improvement in cardiovascular morbidity and mortality attributable to the lifestyle
intervention.
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Q: In-person and telephone results were fairly similar, so what do you see as the key strengths
or weaknesses of in-person vs. telephone? I think that that is a really important question right now in
light of our COVID-19 environment, and from what I am hearing, so much care is being delivered via
telephone, and I think that this experience will open the floodgates hopefully for more telephonic
communication or telehealth.

A: We surveyed participants before the trial started to find out if they had a preference for one of the
treatment assignments. Of interest, 24% had no preference, 20% preferred MNT, 43% preferred in-person
group, and 14% preferred telephone conference call group. We think that that might be because they had no
relative experience to know what that might be like. When we did qualitative interviews of those participants
to drill down further why they answered the way they did, we found out that there were four themes. People
really no matter what program they're going for, they're looking at a way for accountability, they're looking for
something that matches their learning styles, that is convenient to their schedule, and that gives them the
kind of support that they need. For some people, MNT served those goals - they wanted personalized
attention; they felt that made them more accountable, and for others, the group support served that role.
Those people who weren't sure about telephone conference call were saying things like "I don't know if I'll be
too distracted and I'll multitask…" but I really feel like it comes down to they don't know what they don't
know. At the end, we've also polled these participants, and just anecdotally, I think most all of the [telephone-
based] participants were surprised at how well they liked the convenience of the [telephone] group and how
effective their weight loss results were.

Onduo Virtual Diabetes Clinic Drives Significant Reduction in Diabetes Distress
Among Type 2s After 3 Months

The esteemed Dr. William Polonsky (Behavioral Diabetes Institute) presented results from a
retrospective pre-post analysis of diabetes distress among type 2 enrolled in Onduo's Virtual
Diabetes Clinic. Results showed significant reductions in overall diabetes distress among participants
(n=228) after three months (p<0.001) and saw significant reductions across all four categories of diabetes
distress: regimen-related (p<0.001); emotional (p<0.001); interpersonal (p=0.002); and physician-related
(p=0.006). Additionally, patients using CGM experienced greater reductions in diabetes distress than non
CGM-users, "driven by differential improvement in regimen distress" (it is important to note that a higher
percentage of type 2s on CGM completed the follow-up survey). On ADA Day #2, Onduo's Dr. Ron Dixon
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presented results showing CGM-using Onduo participants also saw significantly greater A1c reductions
compared to BGM-using Onduo participants. Onduo's Virtual Diabetes Clinic combines supported self-care
(i.e. health coaches, connected BGM, and A1c home test kit options), with expert care from DCESs (f.k.a.
CDEs) and CGM while also providing patients with the opportunity for live video communication with
endocrinologists. Providers are able to manage medication and remotely prescribe and ship CGM devices to
all 50 states in the U.S. Inclusion criteria for this study included at least moderate diabetes distress at baseline
assessment (Diabetes Distress Scale (DD17) score ≥2). Dr. Polonsky made sure to emphasize the importance
of reducing diabetes distress in helping patients achieve health goals and indicated personalized telehealth
options such as Onduo Virtual Diabetes Clinic may be an important tool in addressing diabetes distress
among the type 2 population.

Algorithm-Guided Basal-Bolus Therapy Shows Six-Month Average Blood Glucose
and Time in Range Improvements in Type 2 Patients

Dr. Daniel Hochfellner (Medical University of Graz) highlighted how electronic decision
support automating insulin dosing could support type 2 patients in the hospital. Dr. Hochfellner's team
implemented an Electronic Decision Support System (eDSS), a platform providing automatic basal-bolus
insulin dosing decisions via an algorithm, among type 2 patients (n=71; baseline A1c: 8.6%) at the Medical
University of Graz, and compared glycemic outcomes to standard insulin titration treatment from hospital
providers. Beyond algorithmic support, the system also included an electronic blood glucose chart, was fully
integrable in the hospital's electronic medical records system, and provided data access on mobile phone and
PC. Data was analyzed six months after eDSS implementation and included 535 treatment days, featuring 274
days with standard care therapy and 261 with algorithm-supported basal-bolus insulin treatment from eDSS.

▪ Patients who received algorithm-guided basal-bolus insulin therapy vs. standard care
saw significantly improve outcomes with respect to average blood glucose (157 mg/dl vs. 172
mg/dl), total daily insulin dosage (42.2 IU/24 h vs. 33.7 IU/24 h), time in range (70.5% vs. 61.2%),
time spent in hypoglycemia (1.6% vs. 1.9%), and time spent in severe hypoglycemia (0.2% vs. 0.6%).
Overall, Dr. Hochfellner attributed improvements seen in patients receiving algorithm-guided
therapy the algorithm considering insulin administration based on both the meal and blood glucose
value at the time instead of only blood glucose data.
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Electronic Health Record-Based Real-Time Glycemic "Excursion Event Alerts" at
Yale Medical Center Improve Inpatient Time in Range by ~4%

Yale's Dr. Leigh Bak presented on a fascinating electronic health record-based system alerting
clinicians of glycemic excursions in the inpatient setting. Dr. Bak's team used Yale's Epic-based EHR system
to create glucose "Excursion Event Alerts" (EEAs) which would notify providers when either two blood
glucose readings were >300 mg/dl within 48 hours or <70 mg/dl in 24 hours. Alerts were coded to not fire
within the first 12 hours of patient admission or for the same patient for the same reason unless specific
criteria were met again. When responding to an alert, a provider could respond on the EHR system by starting
basal-bolus insulin therapy, ordering an endocrinologist consultation, adjusting other medication, or stating
"no action needed." Additionally, if an alert went to an incorrect provider, the clinician also had the option for
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selecting "wrong provider" when responding to the notification to avoid alarm and annoyance fatigue. To
assess how alerts could create visibility on hypoglycemic and hyperglycemic events, Yale implemented a pilot
study in 14 medical wards assessing performance compared to 12 control wards that received no intervention.
The study utilized a metric called the "Quality Hyperglycemia Score-2" (QHS2), a scale scored from 0 to 100
developed in 2011 at Yale, comprised of five components: (i) percentage of days patient spends in 70-180 mg/
dl range; (ii) percentage of days patient has a blood glucose >300 mg/dl; (iii) percentage of days patient
spends with glucose <70 mg/dl; (iv) percentage of days the patient spends with glucose <40 mg/dl; and
percentage of hypoglycemic events (<70 mg/dl) where blood glucose is rechecked within 60 minutes and is
>70 mg/dl. A higher score is indicative of "stronger" performance (e.g. more days spent in range, fewer
hypoglycemic events, less hyperglycemic events).
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▪ Overall, QHS2 scores dramatically improved from baseline 67.7 to 77.1 (+13.9%) for wards (n=14)
that received excursion alerts over the study period of three months. Patient days spent in range
(70-180 mg/dl) increased 4.3% (baseline not provided) with no changes in the number days spent in
hypoglycemia or severe hypoglycemia. Dr. Bak mentioned a "trend" towards a reduction of days
spent in hyperglycemia although data was not provided. Notably, no statistically significant changes
in QHS2 scores were found in the control group.

▪ During the three months, hospital provider received 1,685 total EEAs, 398 of which were for
hypoglycemia and 1,287 for hyperglycemia. Provider responses to both types of EEAs were nearly
identical, with 47% of both hypoglycemia and hyperglycemia alerts requiring no response. Dr. Bak
explained that with their cost-effectiveness and simplicity, EEAs could improve glycemic control
through increasing provider awareness of excursions.
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Predicting In-Patient Hypoglycemia with Machine Learning: Model's Top 10%
Highest-Risk Patients Make up Half of All Hypo Events

Dr. Michael Fralick (University of Toronto) presented promising data around using machine
learning techniques to predict hypoglycemia events in the hospital. Dr. Fralick began his talk by
outlining the need for such a tool: at St. Michael's Hospital in Toronto, prevalence of severe hypoglycemia was
~10% in critical care patients, ~5% in internal medicine wards, and 2%-10% in surgical wards. Dr. Fralick's
models were trained on data from 2013-2017, tested on data from 2017-2018, and validated using data from
2018-2019. Three machine learning techniques, LASSO regression, gradient boosted trees, and recurrent
neural network, were fed with data from medical records (e.g., drugs, orders, MD and nurse notes, patient
characteristics, past glucose data, etc.). The dataset included ~8,500 internal medicine inpatients and ~8,000
cardiovascular surgery inpatients with a mean age of 68 years old and 80% prevalence of diagnosed diabetes.
The dataset included ~2,400 total hypoglycemic events, which, on average, occurred during day 3 of the
hospital stay.
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▪ All three machine learnings saw comparable performance, with areas under the curve
(AUCs) in the 0.75-0.83 range for both hypo (<70 mg/dl) and severe hypo (<54 mg/dl)
events. We found Dr. Fralick's "cumulative gain chart" more intuitive than the AUC measure: as
seen in the figure below, successful interventions with the top 10% of highest-risk patients (as
predicted by the model) could reduce <70 mg/dl events by ~half.
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▪ This was a single-center study, limiting its generalizability. With AUCs of ~0.8, the models
perform similar to those we've seen before - at Hospital Diabetes Meeting in April, Dr. Nestoras
Mathioudakis (Johns Hopkins) presented results from his logistic regression model, which achieved
an AUC of 0.87 with internal validation and 0.82-0.85 with external validation.

Rural Diabetes Telehealth Intervention Delivers 1.4% A1c Reduction After Six
Months among Veterans with High Baseline A1cs

Ms. Elizabeth Kobe, a third-year medical student at Duke University, presented results on
Advanced Comprehensive Diabetes Care (ACDC), a six-month novel telehealth intervention providing
diabetes care to rural veterans. Despite the promise of telehealth, which has gained prominence since the
COVID-19 pandemic (see the diaTribe Foundation's Musings 2020 and Insulet webinar) intensive
interventions have rarely been implemented in standard diabetes care due to a lack of trained staff,
availability of equipment, limited integration with electronic health records, and poor reimbursement. To
address this implementation gap, the Department of Veterans Affairs (VA) has invested in a nationwide
network of Home Telehealth (HT) nurses, currently used for telemonitoring of diabetes and other chronic
conditions. ACDC leveraged the VA's HT network and EHR infrastructure to deliver intensive telehealth care
to rural veterans with diabetes. Overall, the intervention involved four steps: (i) nurses held 30-minute phone
calls every two weeks for six months where they would review glucose data, reconcile medication usage, and
analyze medication adherence; (ii) patients received self-management support through eight modules; (iii) a
clinical report was compiled; and (iv) a pharmacy manager would review the data and recommend care
changes to the HT. In the initial cohort, mean A1c (n=50; baseline: 10.5%) among patients randomized to
ACDC (vs. usual care) in the program saw a reduction of 1.0% at six months.

▪ Following the pilot, ACDC began its formal implementation phase in 2017, expanding to seven
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total VA sites across North Carolina, Eastern Colorado, New Mexico, and Montana. Across patients
who have enrolled in the program 2017-2019 (n=125; 5 sites), participants have seen a mean A1c of
reduction of 1.4% (baseline 9.3%) after six months - notably, these reductions were sustained up to
18 months (-1.1%). Participant engagement has also been satisfactory, with an average of 8-10 of 12
scheduled intervention calls completed per patient at each site. These findings continue to
demonstrate how telehealth can improve access to care, promote diabetes self-management, and
improve health literacy.

▪ Veterans are particularly at-risk for diabetes and we're excited to see such promising
results for this underserved population. About a quarter of veterans in the US have diabetes a
rate more than double the national average, and 1.5+ million veterans with type 2 diabetes currently
receive diabetes care from the VA. In 2017, the VA estimated annual spend on diabetes to be $1.5
billion, which sounds low to us.
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Maryland's 3-month Telehealth Diabetes Bootcamp for High-Risk Adult Type 2s
Costs $1,471/Participant, 1.6% A1c Reduction After Three Months

Dr. Alex Montero (Medstar Georgetown University Hospital) shared that the total cost of care
(net cost) associated with their Diabetes Bootcamp was $1,471 per person, which we feel is fairly
expensive for a bootcamp program. However, some of that cost comes from increased pharmacy spending
(~$460), which is presumably for medicine which participants should have been taking before the
intervention. The analysis of Bootcamp outcomes showed that in-patient spending decreased ~$350, which is
in line with their previous results indicating decreased hospitalizations with the Diabetes Bootcamp. The
Bootcamp is a 3-month telehealth diabetes care management intervention for high-risk (A1c>9%) adults with
type 2 diabetes in Maryland. Previously, an RCT validated the efficacy of Diabetes Bootcamp, showing that at
90 days, the intervention arm saw a 3.1% A1c reduction, a 1.6% greater reduction relative to the control group
(p<0.001). Given the sizeable A1c reduction, we'd imagine that the Diabetes Bootcamp could deliver long-
term savings around reduced complications and improved quality of life; of course, this would require longer-
term studies of the program to determine how well A1c reductions are sustained.
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▪ The original EHR-only evaluation of total cost missed out-of-network events and
underestimated the cost of Diabetes Bootcamp relative to Medicaid claim-based
analysis. In their previous efficacy validation study, the researchers estimated a potential annual
cost savings of $3,086 per Bootcamp patient based on EHR hospitalization data, a drastically
different finding than the $1,471 annual net cost per patient found with Medicaid-based analysis. Dr.
Montero argues that Medicaid data offers a better cost estimate than does EHR because it includes
both in-network and out-of-network costs.

▪ Pharmacy spending went up $462.77/participant with the intervention, presumably
because patients were taking the meditation that they needed but were previously
lacking. Specifically, spending on GLP-1 rose by ~$440 in the DBC intervention group while it only
rose ~$80 in the control group. Interestingly, insulin spending increased about equally in both
groups.
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Project ECHO T1D Tackles Complexity of Diabetes Cases in Primary Care

Dr. Nicolas Cuttriss presented the model and details of Project ECHO (Extension for
Community Healthcare Outcomes) and shared the program's six-month data, highlighting the
complexity of diabetes managed by primary care providers (PCPs) and the need for greater innovation in
supporting PCPs. He opened by stating that patients with type 1 diabetes have faced a "system failure," with
an inadequate supply of specialists and one-third of patients with A1c levels over 9% as of 2018. After
describing barriers for endocrinology care in type 1 diabetes (including financial, supply-demand mismatch,
and distance), Dr. Cuttriss described ECHO as an innovative way to overcome these barriers. He shared that
ECHO connects providers with specialists through ongoing, interactive, tele-mentoring sessions, as it serves
as a low-dose, high frequency workforce development hub-spoke model connecting multidisciplinary
specialists ("hub") with PCPs ("spokes"). Specifically, its goal is to increase capacity of PCPs to manage
underserved patients with type 1 diabetes who do not receive routine specialty care. The model held weekly
teleECHO sessions for the first six months, followed by alternating weekly sessions after six months, with
each session consisting of two case presentations (uploaded in de-identified form by PCPs). Dr. Cuttriss
presented data, showing that over the first six months, 54 and 44 cases were presented in California and
Florida, respectively, with frequent cases of middle age adults (33.9 +/- 17.4 years, 20% pediatric) with poorly
controlled A1c. Dr. Cuttriss also emphasized the complexity of care PCPs were managing, noting that many
cases had hospitalizations (28% for California, 15% for Florida) and ER visits (33% for California, 28% for
Florida) in the past 12 months. Additionally, common barriers to care reported by PCPs included social
support (36% for California, 29% for Florida), financial (30% for California, 26% for Florida), and
transportation (23% for California, 3% for Florida). Dr. Cuttriss also noted the high prevalence of behavioral
health comorbidities (anxiety disorder and depression) in the presented cases. He shared that ECHO T1D
revealed that while the majority of type 1 diabetes patients rely on - and prefer - their PCPs for management,

www.closeconcerns.com 144



PCPs lack confidence in type 1 diabetes management, specifically in diabetes technology and insulin
management. Thus, Dr. Cuttriss emphasized the primary care setting as an opportune setting to improve
diabetes outcomes on the population level and shared the strong interest and response that ECHO T1D has
already received. In closing, he also shared the program's virtual resource of weekly series, "ECHO Diabetes -
In the Time of COVID-19" - more on this can be found here.

▪ ECHO was piloted in California and Florida over a six-month period. Specifically,
California had 11 spoke sites (nine FQHCs and two non-FQHCs) and 37 clinic sites, with over 1,000
patients. Florida's program had 12 spoke sites (5 FQHCs and 7 non-FQHCs) and 68 clinic sites, with
over 1,000 patients.

▪ Dr. Cuttriss presented data on the participants' credentials, noting that the majority were
MD/DO/MBBS (41%), nurse practitioner (18%) and RN (18%).

Precision Medicine in Type 2 Diabetes - Using Individualized Prediction Models to
Optimize Selection of Treatment

In this presentation, Dr. John Dennis (University of Exeter) continued the enthusiasm for
precision medicine by discussing the use of simple clinical measures in developing
individualized prediction models to serve as point-of-care clinical decision aids in treatment
selection. He first opened by sharing the rationale for precision medicine in type 2 diabetes, emphasizing the
lack of guidance on the best drug after metformin and showing the vast heterogeneity in prescribing practices
within the UK. In the search for robust clinical predictors of differences in treatment response of various
drugs, Dr. Dennis introduced the novel research framework of using "discovery analysis" in routine clinical
data to test for clinical markers associated with differential drug response to then conduct "replication
analysis" in clinical trial data to test candidate markers as pre-specified hypotheses. With this approach, he
highlighted several notable data including: older age is associated with a greater A1c response with SFUs and
TZDs but not a differential response; through analysis of the ADOPT trial data, non-obese males have greater
responses to SFUs while obese females have greater responses to TZDs. In terms of the approach in using
these data to inform selection of optimal treatment, he showed that using an individualized prediction
approach (which uses continuous clinical features to order drugs by likely A1c response) outperforms the
clusters approach (such as Dr. Ahlqvist's five clusters classified by pathophysiology). In discussing the
implementation of this work, Dr. Dennis illustrated the treatment selection model which inputs clinical
features (A1c, age, duration of diabetes, sex, BMI, eGFR, HDL, ALT) (n=72,504) into the prediction model
which examines 12-month A1c data of various drugs, and with external validation, predicts the "best" drug for
an individual patient. Notably, Dr. Dennis presented some early results, which showed that DPP-4 inhibitors
were not the optimal drug for A1c response for any individual, while there was an equal split for SGLT-2
inhibitors, SFUs, and TZDs. He also showed that external validation using the SCI-Diabetes Scotland cohort
demonstrated that patients who were prescribed the model's "best" drug have indeed had greater A1c
responses (-3.7 mmol/mol) compared to those who did not use the recommended drug. In closing, Dr. Dennis
highlighted the potential of simple clinical measures in the use of precision medicine but also stressed that
key challenges including the need to consider non-glycemic drug outcomes and risk of complications remain.

Q: Did you find that adding more clinical parameters refined things more? Were you likely to
get higher concordant treatments?

A: It didn't affect concordance. But it is helpful to stratify patients more. In particular, kidney function is a
huge factor in SGLT2 response.

Q: A lot of times in prescribing, we not only use the potential benefits but we also look at the
concern for side effects. When you talk about non-glycemic measures, are you also talking
about side effects?

A: Yes, we can also use the same approach for side effects. We started with benefits because there is very little
data on what is best for glucose lowering right now. We do already somewhat know the average side effect risk
for different drugs. But I think there's a massive scope in personalizing treatment selection using this
approach.

www.closeconcerns.com 145

https://med.stanford.edu/cme/diabetescovid.html


Dietician-Led Preventative Interventions Improve Health Outcomes for Patients
at Risk of Heart Disease and Type 2 Diabetes; RDN-led Interventions Improve
Compliance with Optimal Care Goals Among Type 2s

In a session on the role of dieticians in diabetes care, Ms. Gretchen Benson (Minneapolis
Heart Institute Foundation) presented promising data on expanded use of dieticians in
medication protocols driving improved outcomes in patients at risk for developing heart
disease and diabetes. Ms. Benson presented results from a systematic review indicating that RDN and RN
led medication therapy protocols have become more widespread and successful in the last two decades,
especially when they supplement primary care visits and utilize telemedicine. Based on this systematic review,
Ms. Benson and her team implemented the HeartBeat Connections Program in Minnesota to expand the role
of RDNs to identify community members who were at the highest risk for developing heart disease and
diabetes and provide preventative care via coaching, and medication protocols (i.e., prescribing rights) for
cholesterol and blood pressure management. 1 in 3 people eligible for HeartBeat Connections joined the
program and over the course of their enrollment, the smoking rate among participants dropped by 50%, there
was a 30% increase in participants meeting recommended weekly exercise goals, and 70% of participants
improved their cholesterol. Ms. Benson highlighted the importance of prescribing rights for RDNs and
cooperation with primary care providers as the cornerstones of the HeartBeat Connection Program's success.

▪ Ms. Benson also presented data from the ENHANCED study, demonstrating RDN-led
intervention significantly increases the ability of type 2 patients to reach the
Minnesota optimal care goals. These goals are known as "D5 for Diabetes" and include (i)
managing blood pressure (<140/90 mmHg), (ii) maintaining blood glucose (A1c<8%), (iii) be
tobacco-free, (iv) take aspirin as recommended, and (v) take statin as recommended. In the
ENHANCED study patients met with an RDN to review optimal diabetes measures and were given a
Type 2 Diabetes basics booklet. Participants were then randomized with those in the intervention
arm (n=60) receiving an average of 10 telemedicine calls with RDNs over the course of one year to
provide individualized medical nutrition therapy and provider-approved medication protocols with
RDN prescribing rights. Follow-up results indicated a significant improvement in compliance with
optimal care goals increasing from 3.1 out of 5 at baseline to 3.7 out of 5 at follow-up. This was
significant over the control group (n=58) who experienced an improvement of 2.9 out of 5 to 3.2
(p=0.017). RDN-led intervention also drove significant improvements in the secondary outcomes of
increased fruit intake (p=0.011), increased whole grain intake (p=0.005), and taking medications as
prescribed (p=0.014).
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▪ Ms. Benson credited the success of both the HeartBeat Connections Program and the
ENHANCED study to collaboration between RDNs and primary care providers.
Specifically, Ms. Benson emphasized the importance of RND-led interventions outside the clinic to
supplement Primary Care visits for patients and support continuous treatment through prescribing
rights for RDNs allowing them to more freely adjust medication to meet the needs of patients. Ms.
Benson closed her presentation urging other clinics to evaluate the potential for expanding the role
of RDNs and provided the graphic below on how such expansion could be successfully implemented.
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DPP + Three Whole-Population Interventions Modeled to Reduce 10-Year T2D
Incidence by 17% at Cost of ~$68k/case prevented; Neat Tool Helps Policymakers
Determine Prevention Path

RTI International's Mr. Simon Neuwahl presented a simulation modeling analysis indicating
that a combination of risk-based (e.g., DPP) and three whole population-based interventions (e.g.,
soda tax, worksite health promotion, and bike lanes) will be necessary to reduce US type 2 diabetes incidence
by 17% within the next 10 years. The interventions are estimated to come with a price tag of ~$500/person -
$164 billion overall - and appear to fall short of the CDC's target of a 21% incidence reduction by 2025. For
context, 1.4 million people were diagnosed with type 2 diabetes in the US in 2018, so the cocktail of
interventions proposed by Mr. Neuwahl and co. would prevent ~2.4 million cases for the country at a cost of
~$68,000 per prevented case.

▪ Regarding methodology, the authors used the CDC/RTI Diabetes Cost-Effectiveness
Model to estimate the costs and efficacy of the National DPP and the three whole-
population interventions. From these estimates, they mapped the cost of an intervention
combination against the efficacy of the intervention(s) in reducing new case of type 2 diabetes,
creating a useful tool for local, state, and national prevention work. According to Mr. Neuwahl, the
chart of cost per person vs. percentage of diabetes cases prevented is an incredibly useful tool for
determining the lowest cost intervention at all levels of 10-year diabetes prevention goals.
Researchers and public health workers can start with the prevention goal they aim to achieve and
find the intervention combinations that would roughly achieve that goal; alternatively, they can
approximate what prevention goal is achievable within a given budget. Since the y-axis presents cost
per person (not per at-risk person), the tool can be scaled for local, state or national level goals.
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▪ Mr. Neuwhl emphasized that these are estimates and more research is needed to
investigate the cost and effectiveness of whole population-based diabetes prevention
interventions. There is limited research on the effectiveness of whole population-based
interventions, which hindered Dr. Neuwalk and co-researchers' ability to predict the cost and
effectiveness of whole population interventions. The main whole population-based intervention that
has been study is the soda tax, which has been shown to be effective. For more on whole-population
interventions, see one of our favorite talks from WCPD 2018.

▪ Mr. Neuwahl added that the DPP has been shown to be an effective population-specific
intervention, and DPP access could be expanded by delivering the intervention
virtually. However, improvements in the virtual DPP program's engagement and long-term
impacts might be needed. A recent Kaiser Permanente study shows that at 12 months, those using
virtual DPP do not maintain their weight loss (while those who engaged in the in-person program
do) and that only 46% of those in the virtual arm completed at least 4 of the 16 sessions.

Team-Based, Patient-Centered Telemedical Model Expands Rural Access, Shows
Promising Glycemic Improvements, and Facilitates Patient Engagement and
Diabetes Self-Management

Dr. Jodi Krall (University of Pittsburg) presented promising data on the Telemedicine for
Reach, Education, and Treatment (TREAT) model, a team-based approach for delivering
telemedicine, delivered a 2% A1c reduction at both six months and 12 months, a significantly greater
reduction relative to usual care. The program also showed significant improvements in psychosocial and
behavioral outcomes, including statistically significant reduced distress, improved empowerment, and
increased self-care behaviors. TREAT is centered around the team: the patient, primary care physician,
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Diabetes Care and Education Specialist (DCES, f.k.a. CDE), and endocrinologist. Because it uses a virtual
platform, Dr. Krall highlighted TREAT as a particularly useful tool in expanding access to rural and
underserved communities.
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▪ TREAT is a great platform for both medical nutrition therapy and DSMES and is
useful for both specialty care and primary care. Dr. Kroll identified the major challenge in
using TREAT in primary care is convincing PCP that DCES are beneficial to their practice. Evidence
of the services and benefits that DCESs could provide PCPs - including placing medication orders
and improved glycemic outcomes - is essential to increasing the use of DCES's in primary care.
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▪ Using shared decision-making tools in tandem with TREAT enables patients to set
specific behavioral goals related to their diet and reduces their A1C and consumption
of high fat foods. The 2016 study also found that patients felt empowered by the tool and more
knowledgeable about their diabetes, and providers and educators found that the tool facilitated
conversation and behavior goal setting.

▪ Telehealth has been shown to be particularly effective in reaching underserved and
rural communities. As Dr. Kroll shares, rural populations often have high rates of diabetes and
unmet needs for diabetes care, education, and support. Rural residents have limited access to
specialty care (like endocrinology), and the PCPs that serve these communities often struggle to
provide all the diabetes care that is needed given lack of resources and time.

Hope Warshaw: We know the vast majority of diabetes care, particularly type 2 diabetes, goes
on in primary care, and you're addressing how to integrate diabetes care and education
specialists into primary care. … What are your 2 key recommendations from your work to
DCES to "sell" themselves or their program to primary care?

Dr. Jodi Krall: Thanks, Hope, for that question. First, I would say we're really excited about the new title for
the DCES, that that alone will be a great way to sell the service because it changes the focus from education,
which is very limited when you think about the scope of the service that is provided, and really, it puts a new
perspective and spin on what someone is capable of doing. I showed you some of the things very briefly of
what we have done in our system, but I think whenever you are able to focus on how are you able to help
practices meet their goals, then they understand the value. I don't mean just financial, but that is an
important consideration because by meeting the clinical goals, they help meet the financial goals. So being
able to do that is the challenge but also what has to be accomplished.
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Utilizing Personal Health Data - How Much Do We Need, and What Should We Do
with It?

Dr. David Ahn (Mary & Dick Allen Diabetes Center) addressed how to handle the rapid growth
of patient data being collected by various sensors and apps when providers have less and less face-
to-face time with patients during regular visits. According to Dr. Ahn, diabetes care is ideally suited for virtual
care because it is centered on self-management, data can be easily generated and shared through personal
devices, and screen-sharing can facilitate education through web resources. However, telemedicine visits can
be complicated because they tend to require more patient responsibility in terms of preparation, as patients
must download data from all of their devices and have lab testing done beforehand. In terms of data overload,
Dr. Ahn supported the notion that more data is not always worse - it can even be better if it is archived,
shared, and visualized appropriately to make the data actionable. Dr. Ahn recommended the use of passively-
collected data obtained from sensors, as opposed to actively-collected data that is manually recorded by
patients, as it is more reliable, more sustainable over time, and can be used to create consolidated reports that
improve patient-provider interaction and data visualization to make informed clinical decisions. Moving
forward, Dr. Ahn relayed the potential benefits of open, bi-directional data transfer between patients and
providers in simplifying data integration with EMR systems, helping providers identify patients who are more
in need of care, and assisting providers in making informed treatment decisions using artificial intelligence.

Dr. Einhorn Describes the "New Era" of Diabetes Care Enabled by CGM and
Telemedicine

During an Abbott product theater, Scripps Whittier's Dr. Daniel Einhorn spoke excitedly
about how the potent combination of CGM and telemedicine is bringing about "a new era" in
diabetes care. On the CGM side, Dr. Einhorn provided a slate of Beyond-A1c aphorisms, such as "It's the
difference between having a synopsis vs. the whole short story." He conveyed that adding telemedicine into
the mix helps providers and patients get the most out of CGM: "In the old days we waited months between
visits, and it would take years before people would get A1c lower. So those years are now being compressed to
days and weeks. The idea of waiting three months between visits becomes silly because you can make
decisions much faster [now with CGM]. We're actually going to change the diabetes guidelines to reflect this
possibility. The three-month adjustment cadence is artificial, based on A1c maturation. At the beginning I'll
see a patient a lot; when that person is stable, then I'll see them less and less and less…If you need me every
day, you got me every day. If you need me every six months, you got me every six months." Dr. Einhorn's team
has the process down: Staff sets up the appointment through a telemedicine platform; the staff then emails/
prints the preferred CGM reports for the provider; Dr. Einhorn then has a 25-30 minute discussion with the
patient; Finally, the patient and doctor decide on a follow-up plan and set a time to follow up ("Historically, a
month, two, or three later, but now, maybe a week or two later. It's easier now"). This is undoubtedly a much-
improved approach for diabetes care, but Scripps Whittier is a well-funded, diabetes-focused center. Even
with the availability of codes for remote monitoring and CGM interpretation, reimbursement for more high-
touch care (for those who need it, when they need it) is insufficient. CGM and telemedicine provide the
technology, but there will likely need to be significant payment reform to encourage reorganization of care
teams and delivery models before most clinics are able to offer the Scripps Whittier level of service. This is
even more so the case at the primary care level, where the vast majority of people with diabetes are treated.
But we'd love to be proven wrong!

Diabetes Apps - To Recommend, or Not to Recommend?

New York-Presbyterian's Rachel Stahl discussed the potential role of mobile health apps in
clinical diabetes care while providing insight for how they can be implemented in practice.
With the rapid advancement of diabetes technology and the increasing accessibility of mobile health apps
during the last decade, Stahl emphasized the importance of providers staying up to date with the apps that are
available and how they can aid patients in self-management. In terms of their strengths, Stahl noted that most
diabetes apps are accessible and easy to use, available for no or low cost, able to provide accurate transfer of
diabetes data and reports, and ultimately reduce patient burden while increasing engagement through
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advanced analytics and decision support. Some potential challenges addressed with using these apps in
practice include technological issues, limitations in terms of health literacy, health numeracy, and dexterity, a
lack of quality, evidence-based research to support the proposed benefits, and concerns regarding data
privacy and security. Moving forward, Stahl recommended that providers try the apps out themselves before
implementing them into practice, individualize app selection to best suit patient needs, and support sustained
app use by providing patients with ongoing training and education. Furthermore, Stahl suggested providers
stay informed through professional interest groups formed by the ADA and EASD and ensure their
recommended apps meet the security standards established by the Diabetes Technology Society.

Dr. David Wagner's Recommendations for Diabetes Care Text Messages for
Adolescents and Teens: Emojis, Memes, and Humor

Oregon Health & Science University's Dr. David Wagner addressed the feasibility of using text
messages as a personalized intervention to reach high-need groups of patients with diabetes
who are socially or medically vulnerable and struggling to meet their self-management goals. Based on
programs through REACH, TEXT-MED, MyT1Hero, and others, interventions via text have been shown to be
preferred among adolescents and adults alike and to result in high levels of satisfaction and improvements in
A1c for those who engage. Through the NICH, Dr. Wagner investigated these findings further by engaging a
group of adolescents (n=26) and their parents in highly personalized, 24/7, text-based interventions focused
on encouraging and reinforcing healthy behaviors. The results indicated correlations between reduced A1c
and more overall texts and between fewer admissions and more texts to caregivers. Dr. Wagner recommended
that, when implementing interventions via text, providers should treat individuals with diabetes as people
first by supplementing content to make it more meaningful (e.g., include emojis, memes, sense of humor,
references to patient interests, etc.), provide increased access and frequent interaction to maintain
engagement, empathize with and attempt to normalize patient struggles, and reinforce healthy behaviors with
praise. Although text-based interventions may be complicated to implement and require dedication outside
of business hours, Dr. Wagner's work demonstrated the potential of using technology to bridge the gap
between providers and high need groups of patients with diabetes.

Digital Health Posters

Title Authors Details + Takeaways

Machine Learning in

Predicting Poor Glycemic

Outcomes

Hammam Alquadan, Linda

M. Siminerio, Jodi T. Krall,

Jason Ng

▪ Utilizes clinical data from EMR

and medical/socioeconomic

profiles of 38,173 patients w/T2D

or A1c >6.5% to predict future

glycemic control

▪ Uses SHapley Additive

exPlanations (SHAP), an a-

theoretic approach, to explain

machine learning outputs

▪ Highest predictors for future poor

glycemic control are prior elevated

A1c, younger age at presentation,

previous insulin therapy provided

▪ Important for risk-stratification to

determine resource allocation
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Digital Diabetes

Education Program

Improves Knowledge,

Self-Efficacy, and Health

Behaviors among People

with Type 2 Diabetes

Zachary White, Ryan Woolley,

Sheila Amanat, Kelly Mueller
▪ Digital ADA program for people

with diabetes to access digital

diabetes info

▪ Program impact was assessed by

comparing survey results from

registration to those at end of

12-month program (n=897)

▪ Of participants, 58% had increased

knowledge of diabetes, 46% had

increased confidence in self-

management, and 34% increased

participation in self-education

classes (p<0.001)

Phone-Based Diabetes

Education Improves

Diabetes Knowledge and

Patient-Provider

Conversations

Ryan Woolley, Zachary White,

Shamera Robinson, Jo

Mandelson, Kelly Mueller

▪ Unique form of DSMES: phone-

based, national group program

connects PWD to a new diabetes

expert each month to listen & ask

Qs

▪ Phone-based surveys at several

time pts after events for 1 year (n=

509/event, 2,700 unique

participants, 72% 65+, 78% female,

69% post-2ndary education)

▪ Diabetes knowledge increased 12%

after event, 14% more had a

conversation with HCP about

diabetes/heart disease

relationship, 10% more enrolled in

DSMES

▪ 91% of participants felt confident

that can reduce risk of heart

disease and stroke 1 month after

event
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Clinical Video Telehealth:

An Effective Approach to

Comprehensive Group

Diabetes Self-

Management Education

and Support for Rural and

Disabled Veterans

Monica Dinardo, Ada O.

Youk, Nicole Beyer, Janice N.

Beattie, D. Scott Obrosky

▪ Compare proximal (3-6 month)

and distal (12-18 month) metabolic

outcomes (A1c, lipids, BMI, BP) for

in-person (IP, n=359) vs. clinical

video telehealth (CVT, n=197)

delivery for veterans with diabetes

▪ Demographics: mean 63.3 years,

76,3% white, 96.6% male, mean

BMI = 33.8, mean 8.6% A1c

▪ Only A1c significantly improved at

6 months (IP: 7.6, CVT: 7.9) & was

sustained for 18 months (IP: 7.4,

CVT: 8.1) in both groups

▪ Although CVT improves access to

DSMES and is effective; IP delivery

was more effective than was CVT

Dulce Digital-Me: An

Adaptive M-Health

Intervention for

Underserved Hispanics

with Diabetes

Addie L. Fortmann, Athena

Philis-Tsimikas, Samantha

R.S. Bagsic, Daniela G. Vital,

Jennifer A. Jones, Haley

Sandoval, Kimberly L. Savin,

Taylor Clark, Kimberly Luu,

Job G. Godino, Linda Gallo

▪ Dulce Digital-Me (DD-Me) is a

mobile health intervention of

educational text messages w/

personalized goal setting &

feedback

▪ Compares 6-month change in

lifestyle changes, adherence, BG

monitoring for 3 groups: texts +

feedback via (1) algorithm

messages or (2) medical assistant

Health Coach to (3) only

educational text messages (control)

▪ Demographics: Hispanic adults w/

T2D & A1c >8% at Federally

Qualified Health Center in CA

▪ Preliminary results show higher BG

monitoring frequency for feedback

via Health Coach than algorithm

feedback or control
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Do Diabetes Apps Deal

with Blood Pressure; do

Blood Pressure Apps Deal

with Diabetes?

Gloria Wu, Jonathan Wong,

Chap-Kay K. Lau, Donia

Momen, Rebecca Rottenborn

▪ Assessed free, popular Android &

Apple apps for DSMES criteria and

ACC/AHA blood pressure

guidelines

▪ Diabetes apps follow more DSMES

criteria than BP apps follow ACC/

AHA guidelines (6.7/11 vs. 4/20)

▪ No diabetes apps fit any ACC/AHA

guidelines while BP apps fit 3.6/11

DSMES criteria

▪ Indicates the need for apps that

address diabetes with

comorbidities

Recruitment and

Retention of Minority

Women for Women in

Control 2.0: A Virtual

Diabetes Self-

Management Education

Study

Alexa Bragg, Paula Gardiner,

Shakiyla B. Woods, Jessica M.

Howard, Suzanne Mitchell

▪ Examines relationship between

Women in Control (WIC)

recruitment strategies, enrollment

rates, & retention of minority

women in DSMES programs

▪ Targeted recruitment methods

(letters, phone calls) result in most

screens, enrollments (975

screened, 207 eligible, 195

enrolled, 75% attended 5/8 DSMES

sessions)

▪ No relationship between

recruitment method and retention

in intervention

Telephonic Coaching is

Associated with Improved

Glycemic Control in Many

Individuals with Type 1

and Type 2 Diabetes

William C. Biggs, Ann

Buskirk, Lena Borsa,

Maureen R. Lyden,

Christopher Parkin, Bettina

Petersen

▪ 12-month, observational, self-

controlled, multisite study using

retrospective & prospective data of

efficacy of virtual diabetes educator

tool (DHP)

▪ Overall, 0.5% A1c reduction;

among responders (>0.5% A1c

reduction group), mean 1.2% A1c

reduction

▪ Differences between those with vs.

without A1c reduction may be

attributed to (i) baseline A1c, (ii)

baseline body weight, (iii) change

in body weight, (iv) focus on diet/
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nutrition counseling

▪ Participation associated w/

improved outcomes & reduced

costs for cohort of elderly, high-risk

pts (mean 71 years, 8.4% A1c)

Telephonic Coaching is

Associated with Improved

Patient Activation in

Diabetes Self-

Management

Ann Buskirk, William C.

Biggs, Lena Borsa, Maureen

R. Lyden, Christopher Parkin

▪ Assessed impact of participation in

Diabetes Health Partnership

(DHP) on patient activation using

Patient Activation Measure (PAM),

a validated, 100-Q questionnaire to

assess diabetes self-management

▪ Mean PAM scores increased from

61.8 to 72 (p=0.0005), suggesting

patient activation through DMP

▪ Notable difference in PAM score,

confidence, and self-management

for both responders & non-

responders, but not associated with

A1c improvements

Diabetes Prevention Care

Preferences among People

with Severe Mental Illness

Taking Antipsychotic

Medications

Esti Iturralde, Ashley L.

Jones, Natalie Slama, Andrea

H. Kline-Simon, Stacy

Sterling, Julie Schmittdiel

▪ Semi-structured interviews of

adults w/severe mental illness w/

out diabetes who take

antipsychotic medications (mean

42 years, 72% female, 42% racial

minorities)

▪ ~90% rated weight or diabetes risk

as a top health concern, ~30% have

pre-diabetes, ~70% have obesity

▪ Many pts actively interested in

diabetes prevention; 40% have

attempted to attend a lifestyle

change program/service in past

▪ Many not aware of metformin to
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reduce diabetes risk and

medication-related weight gain &

are interested

▪ Want support from providers to

overcome barriers (cost, emotional,

motivational)

Impact of Telemedicine

Clinics in the

Management of Type 1

Diabetes

Leslie A. Eiland, Mohammad

Siahpush, Padmaja

Akkireddy, Lisa

Kuechenmeister

▪ Retrospective study of regular,

structured, synchronous video

conferencing office visits w/

endocrinologist over a long

duration (n=139, 58% female, 97%

non-Hispanic white, mean 44.5

years, mean 8.3% A1c)

▪ Each year in telemedicine was

associated w/a 0.13% A1c decline

▪ No difference in A1c based on

gender, age, prior provider,

treatment change

▪ For those with A1c >9%: each year

of telemedicine associated w/

-0.47% A1c, larger improvement

among those previously managed

by PCP
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"TechQuity" in Diabetes:

Does Digital Health

Technology Improve

Equity?

Kelly Jean Craig, Kyu B. Rhee
▪ Systematic scoping review

evaluated digital health

interventions (DHIs) which

address global health disparities in

cardiovascular related diseases/

disorders with subgroup focus on

diabetes

▪ Preventative DHIs focus on weight

loss, diabetes screening, glycemic

control, and overmedicalization

▪ Identified DHIs target specific

disparities: 29% target Black

populations, 24% Hispanic, 62%

low SES, 52% rural

▪ Preventative DHIs improved health

(70%) and healthcare delivery

(40%) outcomes in global diabetes-

specific disparities

Prediction of Type 2

Diabetes Occurrence

Using Machine Learning

Model

Henock M. Deberneh, Intaek

Kim, Jae Hyun Park, Eunseok

Cha, Kyong Hye Joung, Jong

Seon Lee, Dong Seok Lim

▪ EHR data set screened based on

continuity of care, lack of

diagnosis, complete set of features

(n=80,692)

▪ Each instance had 1,444 features/

variables which were narrowed

down to final 12 features: FPG, A1c,

triglycerides, BMI, gamma-GTP,

gender, age, uric acid, smoking,

drinking, physical activity, family

history

▪ Prediction accuracy was 73% using

12 features, which is superior to

just 5 traditional features

▪ r-GTP, uric acid, triglycerides, and

lifestyle factors should be included

in type 2 diabetes predictions
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Targeting People with

Unknown Diabetes in

Health Insurance

Databases through

Artificial Intelligence

Sonsoles Fuentes, Rok Hrzic,

Sofiane Kab, Romana Haneef,

Sandrine Fosse-Edorh,

Emmanuel Cosson

▪ Applied machine learning to the

French National Health Data

System (SNDS, health insurance

database)

▪ Among the 3,471 variables coded,

the 5 most important

discriminating factors for unknown

diabetes cases were age, sex,

number of out-of-hospital

reimbursements for blood lipid

profile tests in last year, general

practitioner consultations, blood

glucose tests

▪ Algorithm is specific (70%),

sensitive (71%), and precise (69%)

Attitudes of Physicians to

Chances, Risks, and

Future Options Regarding

Digitalization and New

Technologies in Diabetes

Bernhard Kulzer, Norbert

Hermanns, Dominic

Ehrmann, Lutz Heinemann

▪ German online survey with 56

questions targeting diabetologists

(n=326)

▪ 75.8% of participants both had

positive views of digitization and

perceived a positive potential of

digitization in diabetes care

▪ Identified advantages of

digitalization include better

communication with patient

(71.6%), more support for

treatment decisions (66.8%), more

patient empowerment, (62.3%),

and better treatment quality

(62.3%)

▪ Only the lack of reimbursement

(80.0%) and legal issues (50.3%)

were identified as disadvantages of

digitization by a majority of

diabetologists

▪ Diabetologists expect digitization

to increase in next few years,

especially AID systems
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Different Attitudes of

Physicians, Parents of

Children with Diabetes,

and People with Diabetes

towards Digitization

Bernhard Kulzer, Norbert

Hermanns, Dominic

Ehrmann, Lutz Heinemann

▪ Online survey about attitudes

toward digitization completed by

PWD (n=3,427, PWDT1: 65.6%,

ParentsT1: 8.1%, PWDT2: 25.5%)

and HCPs (n=326)

▪ Among all PWD groups and HCPs,

>74% of participants had positive

views of digitization

▪ Software for analyzing glucose data

was more important to HCPs than

PWD (72% HCPs rated it as most

important vs. ~50% PWD)

▪ Online education was most

relevant to PWDT2 (41.7%)

whereas closed loop systems were

rated very important by 63.3% of

ParentsT1 and 65.6% of PWDT1;

most HCPs did not see either as

very important (13.8%, 41.7%)

Users with Type 2

Diabetes Using a Digital

Platform Experienced

Sustained Improvement

in Blood Glucose Levels

Yifat Hershcovitz, Sharon

Dar, Eitan Feniger
▪ An observational, retrospective

evaluation of a year of Dario

platform data from active uses with

type 2 who are non-insulin treated

(n=9,200)

▪ Average ratio of high glycemia

events (>180 mg/dl) reduced by

26% and readings >250 mg/dl

reduced by 33% from first month

to twelfth month

▪ Overall, a sustained, 1-year

improvement in high glycemia

readings ratios and an increase in

prediabetes fasting blood glucose

levels
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A Machine Learning

Model Predicts

Engagement with a

Mobile Health (mHealth)-

Based Remote Patient

Monitoring (RPM)

Program among Persons

with Diabetes (PWDs)

Sarine Babikian, Vikram

Singh, Mark A. Clements
▪ A machine learning model that

predicts risk of declining

engagement (dropout) with

diabetes self-management

mHealth app, Glooko

▪ Used a training (n=7,134 PWD,

mean 22 years, 52% female) and

validation (n=4,647 PWD, mean 20

years, 52% female) cohort

▪ Model is precise (0.68), sensitive

(0.81), and specific (0.59) w/AUC

of 0.78

▪ The top predictors of dropout were

number of device uploads, time

since last upload, and the number

of glucose checks

Independent Accuracy

Verification of a

Smartphone App's Blood

Glucose Prediction

Algorithm

Stanislav Kriventsov, Amir

Hayeri
▪ App that accurately predicts short-

term (60-minute) glucose values

using food, insulin, and exercise

inputs

▪ Trained model using 6 months of

CGM data from 300 virtual

patients (100 adults, 100

adolescents, 100 children)

▪ The model performs at or above

98-99% accuracy for up to

60-minute predictions

Predictors of ED and

Inpatient Admissions

after Hypo- and

Hyperglycemic Events:

Leveraging Remote

Monitoring Data of People

with Diabetes

Wei Lu, Roberta James,

Stefanie L. Painter, Bimal

Shah

▪ Uses data collected through the

Livongo program from Applied

Health Signals and medical and

pharmacy claims (n=7,633, mean

54 years, 48% female, 11% type 1)

▪ Identifies the 25 top predictive

variables for severe hypo- and

hyperglycemic events that results

in ED or IA encounters within 3

days

▪ Selected models have AUC values

>98%, have sensitivity and

specificity > 93% and 99%

respectively
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▪ Hospitalization variables are most

predictive, as well as mean 7-day

BG level, 30-day count of BG

checks, and before-breakfast

checking

Ability for Detecting or

Predicting Hypoglycemia

with the Aid of Machine

Learning Techniques: A

Meta-analysis

Satoru Kodama, Mayuko H.

Yamada, Yuta Yaguchi,

Masaru Kitazawa, Masanori

Kaneko, Yasuhiro

Matsubayashi, Kazuya

Fujihara, Midori Iwanaga,

Kiminori Kato, Hirohito Sone

▪ Literature review assessing

machine learning algorithms'

ability to detect and predict

hypoglycemia

▪ Of 9 eligible studies for machine

learning's (ML) detective ability of

hypoglycemia, ROC curve

estimates sensitivity of 0.76 and

specificity of 0.66

▪ Of 10 eligible studies for ML's

predictive ability of hypoglycemia,

ROC curve estimates sensitivity of

0.82 and specificity of 0.88

▪ Machine learning algorithms are

insufficient at detecting

hypoglycemia but are effective in

predicting hypo events
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iSpy: A Pilot Study of a

Novel Carbohydrate

Counting Smartphone

App for Youth with Type 1

Diabetes

Elizabeth Choi, Jeffrey

Alfonsi, Taha Arshad, Stacie-

Ann Sammott, Vanita Pais,

Jennifer Stinson, Mark

Palmert

▪ The app iSpy uses computer vision

and AI to identify food, estimate

their carbohydrate content, and

provide real-time feedback to users

▪ RCT study to compare the

carbohydrate counting ability using

standardized meal plates with or

without iSpy use at baseline and at

3 months among 10-17-year-old

type 1's (n=43)

▪ Compared to the control group,

those who used iSpy had improved

carb counting accuracy (p=0.007)

without increasing time to count

carbs

▪ The percentage of time carb

estimates was off by >10g was

reduced by 9.9% (p=0.047) with

iSpy

Improving Access and

Communication Through

Telehealth for Pediatrics

Type 1 Diabetes

Lisa E. Rasbach, Michael

Freemark, Virginia

Purrington, Mona Griffis,

Angela Annas, Laura C. Page,

Rachel Hall, Robert Benjamin

▪ Assessed if telehealth diabetes

team support improves glycemic

control, diabetes self-

empowerment, and patient

satisfaction (n=32, mean 12.4

years, 44% female, 62% non-white)

▪ The most common diabetes related

goal set at baseline visit was related

to exercise/nutrition (34%),

followed by lowering A1c (28%)

▪ Baseline A1c correlates negatively

with parent frustration and parent

worry, but not diabetes distress

and empowerment for youth

▪ No significant differences in A1c

between baseline, 3 months, and 6

months
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Evaluation of Engagement

with an Incentivized Text

Messaging (TM)

Intervention in Teens

with T1D and Suboptimal

Glycemic Control

Tara Kaushal, Terri Lipman,

Lorraine E. Katz, Lori M.

Laffel

▪ RCT comparing text message

intervention with standard care to

assess how extrinsic motivation

with financial incentives may

impact engagement with text

message interventions in teens

(12-18) with type 1 (n=83)

▪ 61% of participants responded to

>50% of text messages over

6-month study period

▪ Overall, despite the inclusion of an

incentive, there was a decrease in

engagement over time; however,

there was a much larger drop

among the low-response rate group

(responds to <50% of text

messages) than the high-responder

group which was more consistently

engaged

▪ High responders were 2.1 times as

likely to improve A1c by >1% than

low responders

Identifying Maturity-

Onset Diabetes of the

Young in Electronic

Health Records

Lina Sulieman, Andrea

Ramirez
▪ Designs natural language

processing (NLP) algorithm to

extract information from clinical

notes, characterize structured

information, and confirm

classification within chart review to

identify patients with maturity-

onset diabetes of the young

(MODY)

▪ Identified 6,240 notes belonging to

959 patients

▪ In the MODY cohort, 66% had type

1 codes, 59% type 2 codes, 45%

both, and 20% no diabetes codes

▪ Mean A1c for MODY subjects was

7.7

DiabetesMine D-Data Exchange
"Collaboration Needs to be the First Step, not an Afterthought"; Expanding Digital
Health Requires Collaboration at All Levels Between Providers, Innovators, and
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Patients

"Getting Digital into Healthcare's DNA" read Dr. Sarah Zweifach's (NYU Clinical Product
Strategy & Digital Health) exciting mantra in her talk at D-Data Exchange on the need for
increased collaboration between providers, digital health innovators, and patients to improve
the use of technology in healthcare practice. Dr. Zweifach focused her presentation on ways to improve
collaboration and integration of technology into healthcare through revamping medical school curriculums,
creating best practices for innovators looking to validate digital health products, and meeting patient's
demand for increased digital medicine. In the context of a worldwide pandemic that forced this year's
conference to be virtual, Dr. Zweifach's call for increased technology use felt very on point.

▪ Dr. Zweifach called for a revamping of medical school curriculum to include
telemedicine and overall increased flexibility for students looking to learn more about
technology. Dr. Zweifach noted that though many new physicians recognize the need for
technology, they receive minimal training on implementing technology in practice. Dr. Zweifach also
pointed out that most medical school curricula have seen very little change over the last few decades,
meaning physicians are often forced to seek additional coursework outside current training to feel
prepared to utilize technology. Dr. Zweifach suggested increased flexibility in paths for students,
both before and during medical school, would allow them to pursue education relevant to
technology and bring that into the medical field.

▪ Innovators are integral to increasing technology in healthcare, but face challenges
with validation that can be addressed through collaboration and partnerships with
hospitals and providers. Dr. Zweifach was very clear in her assertion that innovators play an
important role in expanding digital health, but she also noted the significant barriers they face in
validating their products. Dr. Zweifach discussed the current lack of best practices for validation and
the complexity behind different levels of validation based on the scope of the intervention. Dr.
Zweifach suggested increasing collaboration between innovators and hospitals to aid innovators in
the process of bringing their products to patients and highlighted NODE Health, a non-profit of 32+
health systems currently working to support innovators. NODE currently acts as a "facilitator" for
innovators helping them recognize their potential in healthcare, and then design, analyze and
publish clinically relevant data.

▪ Dr. Zweifach highlighted increasing patient demand for digital health options as a
strong motivator for increased innovator-provider collaboration. Dr. Zweifach outlined
the history of digital medicine saying it is rarely prescribed and citing the Tandem Control-IQ
system as a good exception to that trend that we can continue to learn from. Dr. Zweifach is hopeful
that as providers continue to learn more about technology and innovators are able to get their
products to market, patients will be able to experience a higher quality of care.

▪ During Q&A, Dr. Zweifach made sure to touch on the COVID-19 pandemic and discussed how
recent changes related to the virus and implementing telehealth have pushed conversations around
digital health to the forefront and opened the door for increased collaboration between stakeholders.
Dr. Zweifach also noted the importance of continuing education among current providers to remain
up to date and well-trained in new technologies.

Dana Lewis Presents Qualitative User Experiences with Closed Loop Systems,
Tandem Control-IQ, Medtronic MiniMed 670G, and CamDiab CamAPS FX

Outside of ADA, at DiabetesMine's D-Data Exchange, DIY leader Ms. Dana Lewis presented
qualitative findings on the real-world experiences of seven patients using a mixture of automated
insulin delivery systems including Tandem's Control-IQ (n=4), Medtronic's MiniMed 670G (n=2), and
CamDiab's recently launched CamAPS FX (n=1). The findings were collected using semi-structured phone
interviews with these users, who ranged in age and technology experience, on these ease of training, time in
range improvements, hypoglycemia reductions, quality of life enhancements, sleep quality boosts, ease of
troubleshooting, and how expectations were met. While findings slightly varied, several important themes
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emerged: (i) time in range mostly increased or stayed the same; (ii) some systems decreased hypoglycemia
while others increased it; (iii) post-prandial hyperglycemia was a common issue Control-IQ and MiniMed
670G users observed; (iv) new CGM users had a more noticeable learning curve and experienced alarm
fatigue; and (v) MiniMed 670G users were more likely to cite connection issues and CGM calibration
difficulties, both of which impacted sleep. The table below provides a case-by-case summary highlighting both
the benefits and difficulties that each user witnessed.

Patient Closed Loop
System

Positive Experiences Challenges

Parent of Child with Type

1 Diabetes (4+ year on

pump/CGM)

Had prior experience with

tech

Control-IQ Improved time in range by

30% (baseline not

provided)

No Change in

Hypoglycemia (3% of time

<70 mg/dl)

Minimal troubleshooting

None

Adult Male with Type 1

Diabetes

Previous Experience with

DIY APS system and

"longtime" Pump and

CGM User

Control-IQ Pleased with the ease of

use/convenience

Quality of life

enhancements driven by

minimal troubleshooting

and improved sleep

Time in range decrease

by 5%-10%

Post-meal highs (actually

had to stop eating

breakfast)

More manual

intervention

Female Adult with LADA

Previously on Basal

Insulin

Control-IQ Enhanced sleep quality

and offered "peace of

mind"

Initial onboarding

difficulties - turned off

the system after two

weeks before attempting

again

Aggressiveness of

settings

Lack of information on

how much basal insulin

has been dosed each

hour

Lack of flexibility on

blood glucose level

driven by "target"

Adult Female with Type 1

Diabetes

Two years of experience

on CGM and pump

Control-IQ Time in range improved to

70% overnight

Does not correct as often

as desired

Adult Male with Type 1

1 year on CGM before

switching to CGM and

pump

MiniMed 670G Ability to adjust according

to exercise with AutoMode

and activity target

"Easy" learning curve

No A1c or time in range

changes

Post-Meal highs

especially if missed/

delayed bolus or
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underestimated carbs

CGM calibration issues

3x/week

Adult Male Previously

Considered Type 2 but

now Type 1

5 years on pump therapy

MiniMed 670G Improved sleep Alarm fatigue

Woke up "every other

night" due to calibration

issues

Adulty Type 1 Male for 5

Years on Pump/CGM

CamAPS FX Easy learning curve

Found it easier to use

when on a "regular

routine"

No time in range

difference

Time spent in

hypoglycemia doubled

relative to DIY therapy

Lack of visibility to

insulin on board

▪ Ultimately, these findings lend themselves to important lessons for diabetes
companies currently developing closed loop systems: (i) supporting onboarding for users
based on prior diabetes tech experience; (ii) including insulin-on-board displays along with
temporary/adjustable targets; (iii) enabling hypoglycemia protection even if corrections for
hyperglycemia are disabled; (iv) improving post-prandial glucose measurements; and (v) adding
support for remote bolusing and monitoring

Product Demos: HappyBob, Emmett App, Nemaura sugarBEAT, Biolinq, and
LifePlus LifeLeaf

HappyBob

▪ Jutta Haaramo, CEO of HappyBob, presented her game-based app targeted at
"turning diabetes data into engaging, positive experiences." Ms. Haaramo is the mother of
a young child with type 1 and developed HappyBob to provide a positive way to engage with her
son's diabetes data. Ms. Haaramo noted how she and many other parents and patients often feel
overwhelmed by the sheer amount of diabetes data they have to sort through, so HappyBob was
created with simplicity in mind. The user interface with HappyBob consists of the HappyBob smiley
face that is color coded (purple for low, blue for good, and yellow for high) and includes a "snarky
mode" where users get sarcastic and funny reminders to check their glucose levels or bolus before

www.closeconcerns.com 170



eating. HappyBob uses machine learning and past glucose data to predict future glucose trends and
uses a star-based point system that users collect to reach daily goals. HappyBob is currently
available for iPhone and Apple Watch and integrates with Dexcom CGMs or Abbott's FreeStyle Libre
with Miao Miao or Nightscout. A small study of HappyBob users (n=49) showed a correlation
between app use and increased time in range. Ms. Haaramo said HappyBob is currently in the
process of monetizing and anticipates a subscription-based model coming soon.

Emmett App

▪ Dan Korelitz, founder of Emmett App (named for Mr. Korelitz's son, Emmett),
presented his AI-based data and communication app called Emmett App (not yet
released). Emmett App was designed with the needs of caregivers of young children with type 1 in
mind. Emmett App works to collect data from CGM, insulin pumps, and fitness devices and funnels
them through its AI-driven algorithm to provide decision-making support for parents or caregivers
of children with type 1 diabetes. Emmett App also helps to share information and promote
community between parents, teachers, health care providers, and other family members or
caretakers. Through Emmett App parents, teachers, and caregivers are able to communicate
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throughout the day about the child's glucose levels and behavior. Additionally, the algorithm
powering Emmitt App allows for personalized messages that give reminders and predictions about
blood glucose levels and behaviors so people less familiar with the child's care, say a grandparent for
example, have the information they need to care for the child. Mr. Korelitz is currently working with
psychologists to figure out how to best send these messages to users of Emmett App. Mr. Korelitz is
also looking for investment opportunities to grow Emmett App in the future and plans on
Nightscout integration soon.

Nemaura sugarBeat

▪ Nemaura Medical's VP of Strategy Fred Schaebsdau presents sugarBEAT, a non-
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invasive, real-time CGM with 11.9% MARD accuracy, rechargeable transmitter, and
24-hour sensor wear. Dr. Schaebsdau argues that sugarBEAT's daily sensor change is
particularly well-suited to the needs of patients with type 2 because three consecutive days of CGM
are sufficient for type 2 therapeutic decisions. This assessment might be true, particularly for non-
insulin using type 2s, though we wonder if the required calibrations and cost of three sugarBEAT
sensors might be comparable in cost and burden to a longer, 14-day wear session with FreeStyle
Libre. Strangely, during his presentation, Dr. Schaebsdau claims that in 2Q20, Nemaura filed a
submission to the FDA with clearance expected by the end of 2020. This would seemingly conflict
with the company's claims in April that it was preparing for a US over-the-counter (available without
a prescription) launch of sugarBEAT as a "wellness device," where there would be no FDA
submission required. In Europe, where sugarBEAT is already CE-Marked, 3Q20 should see the
commercial launch of sugarBEAT in the UK, Ireland, and Germany. For more details on the product,
see our coverage from EASD 2019.

Biolinq

▪ Biolinq, a discrete, skin-applied electrochemical biosensing-based CGM is "for real."
Application is "like putting on a Band-Aid." SVP John Sjölund aims for factory calibration and
excitingly, claims that the sensor can be worn anywhere on the body! In a win for Biolinq's
credibility, the company also has investment from JDRF's T1D Fund. The first in-human trials were
completed in early 2019. During his presentation, SVP John Sjölund shared that they are currently
running clinical trials and are working on Biolinq's product development path. Biolinq is "going
down the iCGM pathway," so it will be targeted for non-adjunctive use and interoperability. Back at
ADA, Biolinq presented early data from a poster showing strong correlations between YSI and
Biolinq values.
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LifePlus LifeLeaf

▪ Cofounder and CEO of LifePlus, Dr. Alodeep Sanval, shared LifeLeaf, "the world's first
completely non-invasive CGM wearable solution platform" targeted for monitoring
health and pre-diabetes, not treating and managing diabetes. LifeLeaf will be a watch-like
wearable that uses spectroscopic measurements of blood glucose that are as "accurate as fingerstick
measurements," will be factory calibrated, and offers real-time CGM data on an app developed for
Android and iOS. Currently, LifeLeaf is a "functioning prototype." Currently, the aim is for an FDA
pre-submission meeting in July 2020 and for clearance by the end of 2021. This seems like a pretty
ambitious project and timeline, given the long list of delays and failures from attempts at non-
invasive CGM in the past.
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Managing Customer Expectations, Training, and Efficiency: Customer Support
Challenges in an Interconnected World

Higher volume of customer demand necessitates more efficient systems. As interest in Tandem
Diabetes Care increases and more patients are utilizing the ability to update software for new pump updates,
the company has adapted their customer support systems and patient training in order to create a more
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efficient roll out of their product. Ms. Danielle Karsten of Tandem reviewed the different avenues used in
order to produce self-sufficient customers who can identify how to access the information they need.

▪ Historically, a series of steps were required for patients to receive a new type of
therapy, including physician appointments, in-person training sessions, and other
barriers that acted as "gate-keepers" to access. By requiring the use of pre-defined steps for
all patients, the utilization of new products was traditionally lower than anticipated; access was
limited to those who could jump through a series of hoops to use the latest technology. With
Tandem's products, updates are rolled out via software pushes. This reduces the natural gating
process created by the traditional system, allowing for accessibility for patients.

▪ Leveraging technology tools enables efficient self-help. By providing simple solutions
online, Tandem can reduce reliance on customer support. People can troubleshoot on their own,
which reduces the demand for live agents to solve problems for those who cannot help themselves.
Similarly, the utilization of social media to spread awareness about their products allows for the
dissemination of information over social networks.

Interactive, Remote Diabetes Product Support: "Ditch the Manual"

An interactive session offered by Aimee Jose, of Steady Health, explored best practices for
training and support tools for diabetes management. It was an exercise in community-building, as it
involved the participation of the nearly 100 audience members. As many training manuals leave a lot to be
desired, this patient-centric way of developing tools was most appreciated.

▪ As technology advances, our methods for training and engaging patients online should
also improve. In 2020, many manuals continue to fall short of what patients need. In her virtual
clinic, Ms. Jose uses her decades of experience with diabetes to create an interactive manual for her
patients. People learn in many different ways; by incorporating videos, complex processes can be
broken down into simple steps, which enhances viewer understanding and goes beyond textbook
learning.

▪ Participatory learning achieves the best results. Patients who are able to do the training
themselves retain the most information. By empowering the patients to help ideate on the best way
to learn, companies can create more patient-centered manuals that will give better outcomes.
Patients will be more satisfied, outcomes will improve, and compliance will improve with it.
Companies that focus on diabetes have a responsibility to provide their customers with the tools
necessary to manage their own care.

SGLT Inhibitors
Full VERTIS-CV Results Confirm Neutrality on MACE, While More Pronounced
Effects on HHF and Renal Outcomes Seen; Discussion Emerges on Class Effect for
SGLT-2 Inhibitors

The final session of ADA 2020 featured highly anticipated results from VERTIS-CV (n=8,246,
median follow-up 3. Years) for Merck/Pfizer's SGLT-2 inhibitor Steglatro (ertugliflozin),
demonstrating neutrality vs. placebo on the primary outcome of three-point MACE. Ertugliflozin
treatment met non-inferiority vs placebo on this primary endpoint, but superiority was not met (HR=0.97;
95% CI: 0.85-1.11); notably, the same percentage of patients in both the ertugliflozin and placebo groups
experienced a MACE event (11.9%). Superiority was also not met on the several key secondary endpoints
evaluated in the trial, including (i) composite of CV death or hospitalization for heart failure (HR=0.88,
p=0.11); (ii) CV death (HR=0.92); and (iii) a composite renal death, dialysis/transplant, or doubling of serum
creatinine (HR=0.81). Although significance was not met on these secondary endpoints, they did trend
toward benefit, which is consistent of previously-considered class effects for SGLT-2 inhibitors on heart
failure and renal outcomes. Moreover, on a pre-specified endpoint of hospitalization for heart failure,
ertugliflozin was associated with 30% RRR compared to placebo (HR=0.70; 95% CI: 0.54-0.90) - we note that
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a p-value was not provided here since the endpoint was not part of the trial's hierarchical testing sequence.
Commentary during the presentation of these results seemed to come to the consensus that VERTIS results,
while appearing on the surface to deviate from a class-effect for SGLT-2 inhibitors, are actually quite in line
with previous results for the class, especially in regard to effects on HF and CKD - read on below for more on
this, and see KOL commentary as well.

▪ Introduction and study rationale. Dr. Richard Pratley began the session with an overview of
the 2020 ADA Standards of Care, which emphasize using SGLT-2 inhibitors for weight loss,
reducing hypoglycemia, cardiovascular disease, chronic kidney disease, and heart failure. VERTIS-
CV is one of nine trials in over 40 countries. Based on results from monotherapy/add-on studies
(VERTIS MONO, VERTIS MET, VERTIS SU, VERTIS SITA) and coadministration studies (VERTIS
FACTORIAL, VERTIS SITA), ertugliflozin has conferred 0.8-1.2% mean A1c reductions, 3 kg mean
weight reductions, 4-6 mmHG mean systolic blood pressure reductions, and class consistent eGFR
effects.

▪ Study design. Launched in December 2013, VERTIS-CV's design changed halfway through in 2016
to double the sample size to 8,246 and include CV and renal outcome measures. The randomized,
double-blind, placebo-controlled trial compared primary and secondary outcome measures for non-
inferiority and superiority, respectively, among placebo, ertugliflozin 5 mg, and ertugliflozin 15 mg
groups. The primary outcome was composite MACE, while secondary outcomes included composite
CV mortality/ hospitalization for heart failure, CV death, and renal composite death, dialysis/
transplant, and serum creatinine doubling. Enrollees were given ertugliflozin once daily on top of
background therapy (which remained stable for the first 18-weeks of study). Mean follow-up
duration was 3.5 years with a remarkably low discontinuation rates (<1%), reinforcing the terrific
tolerability profile.

▪ Baseline characteristics. Dr. Samuel Dagogo-Jack outlined the balanced baseline characteristics
of the trial's 8,246 participants, including mean age of 64 years, 70% male and 88% white
enrollment, and 99.9% established CVD. CVD was broken down into 75% coronary artery disease,
48% MI, 58% coronary revascularization, 24% HF, 18% peripheral artery disease, 23%
cerebrovascular disease, and 21% stroke. Mean baseline A1c was 8.2%, BMI 31-32 kg/m2, eGFR 76
ml/min/1.73 m2, and diabetes duration 13 years. In terms of background diabetes therapy, 76% were
on metformin, 47% were on insulin, 41% were on SUs, 11% were on DPP-4 inhibitors, and 3% were
on GLP-1 agonists. With this, 81% were on ACE/ARBs, 69% on beta-blockers, 81% on statins, 98%
on other blood pressure therapies, and 84% on anti-platelets. Dr. Dagogo-Jack emphasized that the
large proportion of background CV therapy shows the high risk of the study population - we'd also
say the 250+ on diabetes therapy that's already proven CV risk reduction and by far the majority on
statins, made it a hard group to show results in - similar to other SGLT-2 trials.

▪ Metabolic results. Dr. Dagogo-Jack continued with presentation of ertugliflozin's metabolic
outcomes, defined as changes in A1c, body weight, and systolic BP. Overall, treatment with
ertugliflozin sustainably reduced average A1c (-0.5%; p<0.001 for both doses), weight (-2.4 kg for 5
mg, -2.8 kg for 15 mg), and systolic BP (-2.6 mmHg for 5 mg, -3.2 mmHg for 15 mg; p<0.001) versus
placebo. While weight and BP were reported at week 52, A1c was reported at week 18.

▪ Cardiovascular and Renal Outcomes. Dr. Christopher Cannon (Brigham and Women's
Hospital, MA) followed up with cardiovascular and renal results from VERTIS-CV, featuring non-
inferiority on the primary endpoint of 3P-MACE vs. placebo (HR = 0.97; 95% CI: 0.85 to 1.11,
p<0.001). Interestingly, the curves began to separate fairly quickly, and then came back together
and we wonder if we'd be forgiven for checking in on whether everyone in the treated group were
actually taking the drug! (This is not a real question, more a commentary on the curve.) Somewhat
surprisingly, ertugliflozin came close but did not achieve significance on any of its secondary
endpoints, including (i) CV death/HHF; (ii) CV death; or (iii) renal death/dialysis/doubling of
serum creatinine. Ertugliflozin also conferred a 12% RRR on CV death/HHF (HR = 0.88; 95% CI:
0.75 to 1.03, p=0.11) but because this measure did also did not quite achieve statistical significance,
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all further testing was considered exploratory by hierarchical testing (we are not clinical trialists or
even doctors but this hazard ratio seems pretty real and the confidence interval is confidence-
inspiring - we need to go look up a little more about hierarchical testing). In the meantime,
ertugliflozin similarly demonstrated an 8% RRR on CV death that was not found to be significant
(HR = 0.92; 95% CI: 0.77 - 1.11, p=0.39) - this one does seem more clear that it's not all that
significant and this is like others in the class as well, by our memory. Overall, broadly speaking,
VERTIS CV seems to clearly confirm the overall cardiovascular safety of the SGLT-2 inhibitor class,
and as you'll see below, we sought expert opinion on whether or not any benefit was still perceived
as a class-wide effect since "real" significance was missed slightly on several fronts. Indeed, all one
has to do is to look at the slide below, "primary and secondary endpoints" to see that this compound
must come awfully close to significance if it's not significant.

◦ In terms of renal effects, ertugliflozin delivered a 19% RRR on the renal
composite compared to placebo, and again, although this finding was again not
statistically significant (HR = 0.81; 95% CI: 0.63 to 1.04, p=0.08), the curve is certainly
compelling. Indeed, the Kaplan-Meier curves separate meaningfully later into the trial
(~40 months), and we assume even longer follow-up may well generate significant renal
improvement though there's clear improvement after year 3 and about double the
improvement at year five and although the trial is not designed for longer follow up, it's
seems reasonably clear what that follow up would show. Dr. Cannon also noted that
ertugliflozin conferred a lower degree of eGFR decline over time, with statistically
significant differences in mean eGFR compared to placebo at Month 60 for both the 5 mg
and 15 mg doses (p<0.001). Future trials of ertugliflozin or just real-world data analysis in
CKD or DKD would prove useful, given the magnitude of benefit these agents would show
just in giving them to people taking SFUs who are more prone than average to
hypoglycemia and weight gain.

◦ While not a pre-specified secondary endpoint of the trial, ertugliflozin showed
the robust benefit on heart failure that has become associated with the class.
On hospitalization for heart failure, RRR came in at -30% (HR = 0.70; 95% CI: 0.54 to
0.90, p=0.006). Although these data could not be used to support a new indication due to
"hierarchical testing," it seems more than plausible that most PCPs who would bother to
look at the data would be fairly moved by this p-value.
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▪ Safety Results. Dr. Darren McGuire (UT Southwestern, TX) took to the stage to discuss
ertugliflozin's positive safety profile. Ertugliflozin was generally safe and well-tolerated, showing a
similar safety profile to other SGLT-2 inhibitors. The most common elevated adverse events
compared to placebo were urinary tract infections (p<0.05) and genital mycotic infections in both
female and male participants (p<0.001). Acute kidney injury, Fournier's gangrene, symptomatic
hypoglycemia, hypovolemia, pancreatitis, and fracture were not found to be elevated with
ertugliflozin and there was no statistically significant increased risk of either amputation or DKA,
although the frequency of both was slightly elevated in the treatment arms.

▪ Updated Cardiovascular Meta-Analysis. To contextualize these results with that of other
SGLT-2 inhibitors, Dr. McGuire then presented a series of meta-analyses using data from EMPA-
REG for Lilly/BI's empagliflozin, CANVAS and CREDENCE for J&J's canagliflozin, DECLARE-TIMI
58 for AstraZeneca's dapagliflozin, and VERTIS CV. Though missing significance on all its secondary
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endpoints, ertugliflozin showed a relatively comparable CV profile in terms of MACE and CV
compared to the rest of the class. We have found to date that HCPs first care about formulary and
patients care about cost - of course, while the label will not show significance on renal or heart
failure, those curves look very good. While renal outcomes for ertugliflozin were the weakest in the
class, it's a high bar, and heart failure benefit appeared consistent with the others, so those at high
risk of heart failure could be in good shape with any of the drugs.
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▪ Dr. David Cherney presented overall conclusions from VERTIS-CV, helping to
contextualize the results with those from other SGLT-2 CVOTs. Dr. Cherney pointed out
that on MACE, EMPA-REG and CANVAS both showed a small significant benefit, while VERTIS and
DELCARE did not reach significance on this primary endpoint. On CV death, only EMPA-REG had a
significant benefit, while all other trials were not superior to placebo on that endpoint. What may be
driving this heterogeneity in results for MACE/CV death amongst the SGLT-2 class? Dr. Cherney
outlined several possible reasons, including differences in mechanism (SGLT-2 vs. SGLT-1
selectivity, or potential off-target effects), differences in patient populations studied, differences in
study design, and, very interestingly, differences in comorbidity management after 2015 (i.e. more
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intensive blood pressure goals after the landmark SPRINT trial reported in 2015 and guidelines were
updated, plus potentially more intensive lipid management after PCSK9 inhibitor trials reported and
guidelines were updated). Turning to heart failure results, Dr. Cherney noted that results from
VERTIS are robust and consistent with the effects seen in the other CVOTs for the SGLT-2 inhibitor
class. A somewhat similar conclusion can be drawn on renal outcomes, as VERTIS trended toward
benefit on its renal endpoints that were generally consistent with other SGLT-2 CVOTs. However,
definitions of renal-related composite outcomes significantly vary across these trials, making sound
comparisons more difficult.

▪ Dr. Mark Cooper presented the independent commentary for VERTIS-CV, concluding
that "it's probably all class" in terms of interpreting the apparent heterogeneity of
results. Dr. Cooper emphasized similarities between ertugliflozin and the broader SGLT-2 class,
pointing to its high similarity in chemical structure, mechanism of action, and metabolic effects on
glucose, weight, and blood pressure. So, what may explain the lack of significance on the primary
outcome? Dr. Cooper attributed this to expected fluctuations around a mean effect on MACE for the
SGLT-2 inhibitor class. Remember, MACE effects have been very minimal for SGLT-2 inhibitors
(see meta-analysis above), is only EMPA-REG and CANVAS have shown significance here (and both
barely were significant on this endpoint, as the effect was not robust). Viewed this way, the HR=0.97
for VERTIS is in-line with expected variance around the mean class effect, and Dr. Cooper
concluded that "I do not think we should think of VERTIS as very different from the other trials in
terms of MACE." On hospitalization for heart failure, Dr. Cooper underscored the very consistent
and significant effects between those in VERTIS and the rest of the SGLT-2 class. On CV death,
EMPA-REG appears to be the outlier amongst the class, as no other SGLT-2 CVOT has shown a
benefit on this outcome - we went back just now to look at diabetes duration for those EMPA-REG
but it says NA and wonder if there are any clues there. On renal outcomes, Dr. Cooper pointed to the
variability in renal endpoints used between the trials, but appeared optimistic concerning the overall
benefit seen with the class, and specifically believes that the VERTIS data does align with the
broader trends on renal outcomes (we can't imagine, looking at the curves, that this would be
questioned by any experts, but we will ask). Finally, notably, Dr. Cooper asserted that he does not
believe that results from VERTIS should change current recommendations or guidelines that have
placed SGLT-2 inhibitors at the top of treatment algorithms in treatment patients with established
CVD - we believe looking at the CV curves that experts would agree.

KOLs React to VERTIS-CV Results: What Might Explain VERTIS in Relation to
Other SGLT-2 CVOTs? Is There a Class Effect, and If So, On Which Outcomes?

▪ Dr. Lawrence Leiter: "The lack of MACE benefit seen in the VERTIS CV trial was obviously
surprising, especially given the great similarities in the study design and trial population compared
to EMPA-REG, and in the known pharmacologic properties of ertugliflozin vs. empagliflozin. There
is no apparent good explanation to date to account for the different results apart from "luck of the
draw".

As highlighted repeatedly in the presentation, there is nothing in the VERTIS results that should
change any guidance on the use of SGLT2 inhibitors to reduce the risk of CV and renal disease. The
challenge continues to be to get more of our patients on these (including GLP1RAs) evidence-based
medications!"

▪ Dr. Charles Alexander: "I was very disappointed by the Vertis CV results. The results will give
BI/Lilly and empagliflozin (vis a vis Merck/Pfizer) a huge advantage with regard to regulatory
labeling and HCP/consumer promotion. I had heard about the topline results, but was hoping for
better results.

The results still support a class effect for heart failure and renal protection among all of the SGLT-2
inhibitors. After all, the heart failure and eGFR results were very good and similar to other members
of the class. GLP-1 receptor agonists do much better when it comes to the atherosclerotic
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cardiovascular process and MACE. Empagliflozin is an outlier in that it showed effects on MACE
unlike the other members of the class. I don't understand the differences in CV death between
ertugliflozin and empagliflozin.

I don't think that the results are divergent with regard to heart failure and renal protection. I don't
have an explanation for the differences in results among the different members of the class. I don't
think that it relates to the trial designs, the study populations, the molecules or any other obvious
factor. It may be a random effect. When you do multiple studies, chance frequently plays a role with
the results being different. That is why meta-analysis of multiple studies is often helpful.

The eGFR results for ertugliflozin were very similar to the eGFR results for canagliflozin and other
members of the class. The renal benefits of the class are very consistent across all of the drugs and
certainly better than GLP-1 receptor agonists. However, we really need to see the Vertis CKD results
to say much more about renal benefits of ertugliflozin."

▪ Dr. Alice Cheng: "There is always a desire to declare class effect to allow us to "lump" things
together which is comfortable. However, it is possible that different molecules within a class have
the same effect on some things and different effect on others. The results of VERTIS make it harder
for me to argue that all the effects are a class effect. However, hospitalization for heart failure, effects
on eGFR and adverse effects seem to be consistent. The meta-analysis that was presented suggest
that MACE is not that heterogenous. The most divergent effect is CV death. This highlights the
importance of performing well-conducted clinical trials to support clinical decisions.

VERTIS-CV was well designed, well conducted with a study population that is more similar than
different from the other SGLT2 inhibitor CV outcome trials. The drop-in rates were balanced and low.
Based on what has been shown, trial design and study population do not explain the differences.
Different definitions of outcomes (particularly renal) may explain some of the differences. Differences
in the molecules will always be on the list too although that is not fully explained as well. But the
similarities should be emphasized too particularly for hHF, adverse effects and eGFR effects. We
eagerly await further analyses from VERTIS-CV which may shed some light. At the end of the day
though, I continue to agree with the recommendations from around the world on the use of SGLT2
inhibitors for cardiac and renal benefit and the individual clinicians will need to be make decisions
with the person living with diabetes for which molecule to prescribe based on whether you're a
"lumper" or "splitter" in philosophy.

Differences in the renal outcome definitions may account for some of the differences from the other
trials and further analyses as mentioned by Professor Cherney are eagerly awaited."

▪ Dr. Daniel Drucker: "Every outcome study reveals some nuances. For heart failure, and likely
CKD, results are more similar than different relative to other SGLT2i. For MACE and mortality,
results were not as striking as might be hoped. Overall, bolsters the safety and unique advantages of
the class, notably for prevention of kidney and heart failure events."

▪ Dr. Sanjay Kaul: On a "class effect" for SGLT-2s: "The class effect might be an academic curiosity,
but the only calculus that matters is whether the drug-specific benefit outweighs the risk for the
intended use. Hence different approved indications for different SGLT2 inhibitors. One way to
address class effect is to conduct a head-to-head comparison trial. I am not sure if any sponsor
would be willing to do that, but federal agencies might be interested in such a comparative
effectiveness trial.

Empagliflozin is indicated for CV death risk reduction in T2DM with established ASCVD. Canagliflozin is
indicated for MACE risk reduction in T2DM with established ASCVD, and for reducing the risk of end-stage
kidney disease (ESKD), doubling of serum creatinine, cardiovascular death, and hospitalization for heart
failure in adults with type 2 diabetes mellitus and diabetic nephropathy with albuminuria > 300 mg/day.
Dapagliflozin is indicated for reducing risk of hospitalization for heart failure in T2DM and established
ASCVD and multiple risk factors, and for reducing the risk of CV death or hospitalization for heart failure in
patients with HFrEF with or without T2DM.
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Lack of a statistically significant or clinically meaningful benefit on any CV or renal outcome coupled with
increased risk of genital mycotic infections and imbalance in amputation risk favoring the placebo arm makes
the overall benefit-risk profile of ertugliflozin less desirable."

On why VERTIS results may diverge from previous CVOTs: "The short answer is that we don't know. A more
important question is does it matter? VERTIS-CV is very similar to EMPA-REG OUTCOME in trial design and
outcomes. MACE, and HHF outcomes are remarkably similar in the placebo arm indicating risk is not
materially different. The HHF outcome are consistent; however, the statistical rules of engagement do not
allow us to infer a HF benefit in either trial, and thus they are not actionable for regulatory approval. Yet,
mortality outcome is different. So, this begs the question whether mortality results with empagliflozin are an
outlier!

▪ Prof. Philip Home: "VERTIS CV, while at first seeming divergent from other SGLT-2 inhibitor
studies, is in fact consistent with them, and likely to be divergent only due to chance and population
selection affecting the studies. Thus MACE outcomes have always been inconsistent in these studies,
beginning with EMPA-REG-OUTCOME where there was a signal for harm for stroke, but a strong
signal for advantage for CV death, this invalidating the composite MACE outcome. Indeed together
the studies are clear that there is no advantage for stroke prevention. Overall there may be a small
protective effect for MI and CV death, but this perhaps in the context of prevention of heart failure.
In VERTIS CV heart failure was clearly reduced, allowing the prior probability from the earlier trials.
It was a design error to combine heart failure with CV death for a secondary outcome - that makes
sense in cardiology patients in heart failure studies, but not in studies of ambulant people with
diabetes in whom CV death if usually due to other causes. The renal findings are affected by being
underpowered for the pre-defined composite, but again can be judged as consistent with the other
agents, in particular because the important eGFR trend is very much in line with the previous
studies (including powerful recently published phase 3 data for ertugliflozin) in showing near
complete protection against declining renal function after the initial haemodynamic effect."

▪ Prof. Chantal Mathieu: On a "class effect" for SGLT-2s: "I believe the class effect still stands: the
MACE effect is weak, with the exception of CV death in EMPA-REG. As such, the ADA-EASD
consensus statement where in people with ASCVD GLP1RA are prioritized together with metformin,
independent of A1c. We prioritized SGLT2i in for HF and CKD. HF stands in VERTIS. The renal
endpoints were disappointing, but again different composites that may mask benefits. When looking
at drop in eGFR, results reminiscent of other trial results."

On what may explain divergent results in VERTIS: "Honestly, no clue. I am intrigued by the dose effect they
showed in some slides. Lower dose apparently more benefit and something strange happening with higher
dose. "

▪ Dr. Mikhail Kosiborod: On a class effect: "VERTIS-CV confirms that the two key benefits of
SGLT2i - specifically, prevention of heart failure and favorable effects on preservation of kidney
function - are class effects. I believe that when it comes to these two most common and morbid
cardiovascular complications of T2D (HF and diabetic kidney disease) - the benefits of SGLT2i are
robust and consistent."

On explaining "divergent" results from VERTIS: "While differences between molecules cannot be definitively
ruled out, in my opinion the differences in the effects between T2D CV outcome trials are not due to chemical
variances across SGLT2i molecules. I believe that for the two outcomes where SGLT2i clearly "shine" as a
class - prevention of HF and preservation of kidney function - the results are highly consistent. The effects on
MACE are clearly modest for the class, and therefore subject to variance across studies. The effects on CV
death for the SGLT2i class are probably best represented in the meta-analysis shown today (relative risk
reduction of ~15%), with EMPA-REG OUTCOME trial being the only outlier. If that the "true" effect of most
SGLT2i on CV death in patients with T2D, then VERTIS-CV was almost certainly underpowered to detect this
~15% relative risk reduction.

▪ Dr. Zachary Bloomgarden: "It seems clear that the heart failure hospitalization effect is seen
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with all the SGLT2i, and ertugliflozin definitely shows it as strongly, and the initial dip in eGFR
followed by stabilization again looks quite similar, suggesting that the basic renal benefits are class
effects. The blood glucose, blood pressure, and weight loss effects are also similar to those of the
other agents, putting this as a class effect of SGLT2i in diabetes treatment. The lack of MACE and
mortality benefit does appear to differ from those of cana and empa, however, although not from
dapa, so that one can either conclude that there were chance differences in the populations or that
there might be a particular benefit of empa and/or cana, but another concern is the ~25% increase
in lower extremity amputation which is comparable to that seen with cana (averaging CANVAS and
CREDENCE) - leading me to think that the winner of VERTIS is empa!"

▪ Dr. Silvio Inzucchi: On a class effect: "Since most SGLT2i's have had substantive effects on both
HF hospitalization and CKD progression, I would consider VERTIS-CV an outlier. They did hit the
HF outcome, to a similar degree as other members of this class, but somewhat surprisingly missed
the renal outcome. If find the latter the most surprising. The trend was in the right direction and
perhaps once they combine the development of macroalbuminuria, the result may turn positive. I
don't think these results detract from the class as a whole. There are always variations from study to
study."

On what may explain the results: "First I thought there might have been too much off-label SGLT2i drop-in or
GLP-1RA drop-in, but that does not seem to have been the case. The baseline characteristics were very similar
to EMPA-REG OUTCOME - in fact VERTIS-CV had more HF patients. Perhaps it has to do with the
compound itself. I noted that the higher dose ertugliflozin trend in the wrong direction for some outcomes.
Maybe too much of an SGLT2 inhibitor is not a good thing?"

On renal outcomes: "The HHF looked positive. It's the renal outcome that is most surprising. Of course, as
mentioned, they did not include the progression to macroalbuminuria - and that incorporate a lot of 'events'
in the other trials. The VERTIS-CV renal outcomes as 'hard', and therefore few events, so with fewer events
comes the possibility of missing significance in spite of a trend."

Dapagliflozin in Diabetes Prevention? New DAPA-HF Analysis Finds 32% RRR in
Diabetes Incidence w/ Dapa in Sub-Population of Patients w/o Diabetes at
Baseline

Yale's Dr. Silvio Inzucchi presented an intriguing analysis of the landmark DAPA-HF trial,
suggesting that along with the robust CV mortality/heart failure benefits seen, an additional
benefit with decreasing incident diabetes also exists. The analysis of diabetes incidence in the sub-
population in DAPA-HF that did not have type 2 at baseline found that dapagliflozin treatment reduced
incidence of type 2 diabetes by 32%. After 18.2 months of median follow-up, 4.9% of the dapa group had been
diagnosed with diabetes compared to 7.1% in the placebo arm (HR=0.68; 95% CI: 0.50-0.94; p=0.019). As a
reminder, DAPA-HF was a dedicated CVOT (n=4,744) for a HFrEF population that included patients both
with and without type 2 diabetes - at trial start, 45% of the population had type 2 and the remaining 55% did
not have diabetes (n=2,605). Of these 2,605 without type 2 at baseline, 6% (n=157) developed type 2 during
the trial. Of these 157, 96% had prediabetes at baseline (using ADA's definition of an A1c between 5.7%-6.4%).
People that progressed to type 2 diabetes in the trial were more likely to be heavier (BMI 28.5 vs 27.1;
p=0.003), have a higher A1c at baseline (6.2% vs. 5.7%; p<0.001), and have a lower eGFR (61.5 vs. 68.2;
p<0.0001).
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▪ How do these results compare to other type 2 prevention trials? Dr. Inzucchi
explained that the relative risk reduction seen with dapagliflozin (32%) is on par with
metformin treatment as established in past trials. Metformin treatment similarly showed a
31% RRR in decreasing diabetes incidence in the US DPP-4 - however, it's important to note that
this was a dedicated prevention trial, while the results presented here is an analysis of a HFrEF
CVOT. Still, we find these results exciting as the first evidence of SGLT-2 usage in prediabetes and
normoglycemia, with potential prevention effects seen.

▪ Dr. Inzucchi also reviewed broader metabolic outcomes from DAPA-HF, which were
first presented at EASD 2019. A1c effects were minimal in both the type 2 group (~0.2%
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difference between dapa and placebo) and non-type 2 group (~0.1% difference). [We note that the
smaller than usual A1c drop in the diabetes population was due to the decreased renal function at
baseline seen in these HFrEF patients]. Within the non-type 2 group, A1c differences between dapa
and placebo in the prediabetes and normoglycemic subgroups were also very minimal. Dr. Inzucchi
urged the audience to keep this minimal A1c difference in mind when interpreting the effects on
diabetes incidence - he noted that there is some debate between true diabetes prevention and simply
"masking hyperglycemia." The key to determining whether true prevention has been reached is
whether long-term complication and mortality are impacted.

▪ While we don't imagine that broader SGLT-2 use is a cost-effective method for
decreasing diabetes incidence, we're glad to see this additional benefit that may be
conveyed to HFrEF patients who can now take dapagliflozin regardless of type 2
status. As a reminder, FDA approved in May this added indication for Farxiga, making it the first
SGLT-2 inhibitor to be approved for a non-diabetes specific population. The larger effects of
treatment are undoubtedly the immense CV mortality and heart failure benefits seen in DAPA-HF,
and our sense is that the community views the benefits of diabetes prevention as an added bonus!

SGLT-2s and the Kidney: Dr. Tuttle Highlights Invokana's Broad Renal Indication
and Class-Wide AKI Risk Reduction

In a review of CREDENCE, UW's Dr. Katherine Tuttle asserted that the magnitude of benefit
for SGLT-2 inhibitors in CKD is highly favorable and particularly impressive on top of
standard-of-care management. Dr. Tuttle pointed to the primary composite outcome NNT of 22 over 2.5
years and emphasized that all NNTs (for ESKD, HHF, the composite of CV death + MI + stroke, and the renal
composite of ESKD + doubling of serum creatinine + renal death) were all below 50. Indeed, as the body of
evidence supporting SGLT-2 inhibitors and their accompanying label indications have continued to grow,
SGLT-2s have blossomed into a truly remarkable drug class: oral agents capable of lowering A1c and weight,
reducing heart failure events, slowing the progression of renal disease, and in some cases reducing MACE
events. Dr. Tuttle especially highlighted that CREDENCE garnered J&J's Invokana (canagliflozin) an
indication that includes CV death, which is more likely to kill people with CKD than ESRD. This inclusion was
attributed to the strength of risk reduction on the primary composite endpoint (HR=0.70, 95% CI:
0.59-0.82), which was compelling despite the close miss of superiority on CV death alone (HR=0.78, 95% CI:
0.61-1.00). Invokana's full renal indication includes risk reduction for ESKD, doubling of serum creatinine,
CV death, and hospitalization for heart failure in people with type 2 diabetes and diabetic nephropathy with
albuminuria. There is no indication for reduction of renal death because, as Dr. Tuttle noted, very few renal
deaths occurred and the risk estimate was therefore unreliable.

▪ Dr. Tuttle homed in on an additional renal benefit that has been associated with
SGLT-2s: reduced risk of acute kidney injury. The hazard ratio for AKI with canagliflozin was
0.85 in CREDENCE (95% CI: 0.64-1.13), and the other SGLT-2 outcomes trials in diabetes -
DECLARE, CANVAS, and EMPA-REG - also trended in favor of the SGLT-2, reaching statistical
significance in DECLARE (HR=0.69, 95% CI: 0.55-0.87) and EMPA-REG (HR=0.76, 95% CI:
0.62-0.93). Combining data from all four trials indicates an overall 25% risk reduction (HR=0.75,
95% CI: 0.66-0.85). Dr. Tuttle indicated that this was particularly important within the population
with CKD and emphasized that AKI events in CREDENCE were adjudicated and therefore very
reliable. The importance of AKI incidence to people with CKD is readily apparent, but this finding is
also very reassuring given ongoing concern that SGLT-2s cause AKI via intravascular volume
contraction. While that risk is real, it should also be weighed against reduced risk overall.

▪ Dr. Tuttle highlighted the recent early stop for Dapa-CKD. Very notably, Dapa-CKD
enrolled people both with and without diabetes - giving hope for potential renal benefits with
dapagliflozin in CKD outside of diabetes, just as Dapa-HF demonstrated efficacy of dapagliflozin for
treating heart failure in those without diabetes. We appreciated Dr. Tuttle's characterization of the
early stops for both CREDENCE and Dapa-CKD: In nephrology, trials have been halted early by data
monitoring committees - but never before for efficacy. This underscored both the challenging nature
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of treating renal disease and the new era of CKD management that SGLT-2 inhibitors are bringing.
Here's a quick summary of the three renal outcomes trials for SGLT-2 inhibitors:

Drug Trial Name Population Completion Date/Latest
Update

J&J's Invokana

(canagliflozin)

CREDENCE n=4,401 with type 2 diabetes,

Stage 2 or 3 CKD (eGFR ≥30 to

<90 ml/min/1.73 m2), and

macroalbuminuria (UACR >300 to

≤5,000 mg/g). Type 1 patients

excluded.

Landmark full results released

in April 2019; Novel renal

indication approved by FDA in

September 2019

AZ's Farxiga

(dapagliflozin)

Dapa-CKD n=4,000 with CKD (eGFR ≥25 to

<75 ml/min/1.73 m2), with or

without diabetes. UACR ≥200 and

≤5000 mg/g. Type 1 patients

excluded

Trial halted early due to

efficacy, ahead of expected

November 2020 completion;

Fast Track designation

received from FDA in August

2019

Lilly/BI's

Jardiance

(empagliflozin)

EMPA-

KIDNEY

n=5,000 with CKD (eGFR ≥20 to

<45 mL/min/1.73m² or eGFR ≥45

to <90 mL/min/1.73m² with

UACR ≥200 mg/g) with or without

diabetes. Type 1 patients included.

Expected completion June

2022; Fast Track designation

from FDA received in March

2020

Empagliflozin Delivers Significant CV Benefits Within Weeks of Initiation: 17 Days
for Effects on Heart Failure Hospitalizations and 59 Days for CV Death in Post-
Hoc Analysis of EMPA-REG

According to a new post-hoc analysis of the EMPA-REG trial presented by Dr. Subodh Verma,
the benefits of empagliflozin emerge very rapidly after initiation. By analyzing how quickly the
hazard ratio for treatment reached significance in the trial (i.e. locating at which day the confidence interval
did not cross unity), researchers found that significant effects emerged on the HHF endpoint at 17 days, on
the composite endpoint of HHF/CV death at 27 days, and on the CV death endpoint at 59 days. This is
incredibly quick and quantifies the rapid separation of K-M curves that are visually apparent from the EMPA-
REG trial (and other SGLT-2 CVOTs). While cardioprotective effects of GLP-1 are thought to gradually build
over time due to primarily working on anti-atherosclerosis, effects for SGLT-2 inhibitors rapidly emerge.

▪ As a reminder, results from the transformative EMPA-REG trial were first presented
in 2015, demonstrating highly significant effects on CV death (38% RRR) and hospitalization for
heart failure (35% RRR) in patients with type 2 diabetes and established CVD. The fact that these
benefits are experienced so rapidly for patients is highly encouraging, and we hope these data are
used to further convince payers of the beneficial effects of SGLT-2 inhibitors reducing costly
complications within a very short time period.
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New EMPA-REG OUTCOME Data: 19% Risk Reduction for All-Cause
Hospitalization and All-Cause Mortality with Empagliflozin

An important late-breaking poster from Yale's Dr. Silvio Inzucchi detailed a post-hoc analysis
of the EMPA-REG OUTCOME trial, showing reductions in a composite outcome of all-cause
hospitalization (ACH) and all-cause mortality (ACM) for people with type 2 diabetes and
established atherosclerotic CVD taking SGLT-2 inhibitor empagliflozin. Using negative binomial
model analysis, the researchers found that EMPA-REG OUTCOME participants randomized to empagliflozin
(10 or 25 mg) had a 19% lower risk of ACH and ACM (ERR=0.81; 95% CI: 0.74-0.89; p<0.0001) vs. those on
placebo. Separately, empagliflozin reduced the risk of ACH by 17% (ERR=0.83; 95% CI: 0.76-0.91) and ACM
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by 31% (ERR=0.69; 95% CI: 0.57-0.83). Overall, across the 7,020 person trial, empagliflozin is estimated to
have prevented a total of 793 ACH or ACM events, translating to a number needed to treat (NNT) of 5.4 (95%
CI: 3.8-9.3) over three years in order to prevent one event. Together with the original EMPA-REG OUTCOME
results showing, among other things, a 14% risk reduction for three-point MACE, a 38% risk reduction for
cardiovascular death, and a 35% risk reduction for hospitalization for heart failure, these new findings
reinforce the important benefits of this SGLT-2 agent well beyond glucose-lowering. In our view these results
underscore the vast potential for healthcare savings with empagliflozin (and others in this class) in terms of
hospitalization and mortality prevention, and we can only hope this shines a spotlight on the need for much
greater access to this therapy.

Real-World Analysis Finds Significant CV Benefits w/ Adding SGLT-2 Inhibitors
Instead of Sulfonylurea to Baseline GLP-1 Therapy

Harvard's Dr. Elisabetta Patorno presented an intriguing real-world analysis of 25,168 type 2
patients who added either an SGLT-2 inhibitor or sulfonylurea to baseline GLP-1 treatment,
finding meaningful reductions in adverse CV outcomes with SGLT-2 addition. Adding an SGLT-2
instead of a sulfonylurea was associated with a significant 24% decrease in a composite CV endpoint (MI,
stroke, and all-cause mortality) and a highly significant 35% decrease in hospitalization for heart failure. The
study used data from three major medical and pharmacy claims databases (Optum Clinformatics, IBM
MarketScan, and Medicare fee-for-service) and propensity-matched the two groups of people who either
added an SGLT-2 or sulfonylurea. Quite notably, consistent effects on both endpoints (composite CV
outcomes and HHF) were seen with addition of an SGLT-2 regardless of whether the patient had established
CVD at baseline. SGLT-2 inhibitor CVOTs have mainly shown the most robust effects of treatment in patients
with established CVD, making this is a highly promising hypothesis-generating finding. Broadly speaking, it's
always reassuring to see the benefits established in RCTs translate to real-world analysis, and we're especially
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glad to see this difference outlined between SGLT-2s and SUs, given that too many patients are still using
these older agents. SUs remain by far the most commonly prescribed second-line diabetes medication, as
issues of access and affordability, along with overall therapeutic inertia, continue to serve as major barriers to
more widespread adoption of SGLT-2s.

▪ These data are intriguing particularly because currently there is not extensive data
investigating long-term effects of GLP-1/SGLT-2 therapies in combo in terms of
potentially reducing CV events. In the CVOTs that have completed for these agents to date,
there has only been small reported portion of combined use of SGLT-2s and GLP-1s (<5%). On this
note, at EASD 2019, we did learn of the first evidence of potential cardio-renal benefits with
SGLT-2/GLP-1 combo therapy in an RCT, in the form of a much-anticipated post-hoc from the
EXSCEL trial. That analysis showed a trend toward benefit with the combination of the two
therapies, although the sample size was understandably quite small. Still, we've sensed that broader
consensus is quite optimistic about the combination of these two classes of agents, especially
considering their independent mechanisms of action in conferring cardio and renal benefits.

Medicare Beneficiaries are 55% and 69% Less Likely to be Prescribed GLP-1s and
SGLT-2s Than People w/ Commercial Insurance, According to New Analysis

Mayo's Dr. Rozalina McCoy gave a sobering oral presentation highlighting vastly lower usage
of DPP-4 inhibitors, GLP-1 agonists, and SGLT-2 inhibitors among people with diabetes on
Medicare vs. those with commercial insurance. Using data from the OptumLabs Data Warehouse
dataset, Dr. McCoy and colleagues tracked the proportion of commercially-insured and Medicare-insured
patients taking each of these three drug classes from 2013 to 2018. Over this five year period, Medicare
beneficiaries were 39% less likely to be prescribed a DPP-4 inhibitor (OR=0.61; 95% CI: 0.60-0.63), 55% less
likely to be prescribed a GLP-1 agonist (OR=0.45; 95% CI: 0.44-0.45), and 69% less likely to be prescribed an
SGLT-2 inhibitor (OR=0.31; 95% CI: 0.30-0.31). (The analysis was adjusted for age, sex, race/ethnicity,
prescriber specialty, and comorbidities). All three of these drug classes are characterized by low hypoglycemia
risk and low risk of weight gain, whereas GLP-1 agonists and SGLT-2 inhibitors also promote weight loss and
confer cardiovascular and renal benefits. It is saddening to think that such a small proportion of Medicare
beneficiaries can reap the benefit of these next-generation therapies, despite, as Dr. McCoy pointed out,
similar formulary coverage of these agents as with commercial insurance. Though not explicitly outlined in
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this study, the lower prescription rates of DPP-4 inhibitors, GLP-1 agonists, and SGLT-2 inhibitors among
Medicare beneficiaries suggests that these patients have a massively higher likelihood of being prescribed
older, less effective therapies such as sulfonylureas, which have a notoriously high risk of hypoglycemia and
association with weight gain. Many also believe they prompt faster beta cell burnout, though admittedly that
research is not possible to cite that we know of.

Our curiosity is piqued (and beyond) regarding the underlying factors that contribute to these discrepancies
in prescriptions according to patients' health insurance plans, and this surely calls for more research - except
that, as we've heard, researchers are often discouraged from using SFUs in their research because they are
said to be unsafe. While we'd never say they should fundamentally be off the market, we would like to see
them gone when DPP-4 inhibitors are fully generic, cheap, and available to everyone. Given the sudden
importance that more stakeholders in the world feel toward helping people reach healthy weights, we believe
it may be possible to get rid of SFUs - we certainly do not see them as appropriate to be in "Standards of Care"
for those who can get any other compounds. Due to cost, sometimes SFUs are all that is available, though we
would also like to see and make sure that people with diabetes only take SFUs after they have explored all
forms of patient assistance programs - that is hard in the US when HCPs have a challenging time helping on
this front.

▪ We are particularly concerned by the lower rates of GLP-1 agonist and SGLT-2
inhibitor prescriptions for Medicare beneficiaries, given these agents' profound
benefits for cardiovascular complications of diabetes and their growing recognition in
prompting better kidney health. As illustrated in the graph below, the rates of GLP-1 agonist
and SGLT-2 inhibitor use have risen for both Medicare beneficiaries and commercially-insured
people; however, the speed of GLP-1 agonist and SGLT-2 inhibitor adoption has been much faster
among the commercially-insured. Between 2013-2018, the proportion of commercially-insured
people prescribed GLP-1 agonists rose from 6.6% to 13.9% whereas the rate for those who were
Medicare beneficiaries rose from about 2.2% to 6.1 %. This is particularly egregious since GLP-1 was
actually discovered by Dr. John Eng, a Vet himself (see our GTC Bio 2013 report on type 2 therapy
innovation to read more or our 2014 AACE report for a story on Dr. Eng himself and "My exendin-4
Journey" or even going back to 2005, see an extended story on Dr. Eng and "Amylin and Amylin's
Byetta: Debunking the Top Ten Myths"). Meanwhile, the proportion prescribed SGLT-2 inhibitors
rose from 0% to 14.1% between 2013-2018 for the commercially insured, while among Medicare
beneficiaries SGLT-2 inhibitor prescription rates alike increased from 0% to only 4.6%.
Interestingly, the proportion of DPP-4 inhibitor prescriptions among commercially insured people
fell from 16.5% to 12.0% between 2013 and 2018, likely in favor of newer and more effective GLP-1
agonists and SGLT-2 inhibitors, whereas DPP-4 inhibitor prescription rates among Medicare
beneficiaries has remained relatively stable between 12-13%. We are very surprised, actually, that
the DPP-4 inhibitor rates were so high for those on Medicare, relatively speaking; when one adds the
three classes for those on Medicare in 2013, one can eyeball the total looking to still be under 15%
(0% for SGLT-2s, 2.2% for GLP-1, and 12.2% for DPP-4 inhibitors) while the three for those
commercially insured was approaching 24% (0% plus 6.8% plus 16.5%); by 2018, the three for
Medicare were at 23.8% (4.6% plus 6.1% plus 13.1%) while for commercial insurers they were at 40%
(12% plus 13.9% plus 14.1%), creating an even wider rift.
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Humana Cohort Study of SGLT-2s Identifies HF/All-Cause Death Benefit with
Dapagliflozin, Greater Persistence with Empagliflozin - with Significant
Limitations

A retrospective cohort study (n=~8,000) presented by Humana's Dr. Phil Schwab identified
differences in CV outcomes, treatment persistence, and healthcare utilization associated with
different SGLT-2 inhibitors among Humana clients, suggesting potential within-class
differences. Most prominently, dapagliflozin was associated with a lower risk of heart failure or all-cause
death compared to canagliflozin, both overall (HR=0.82, 95% CI: 0.75-0.88) and among those with
established ASCVD (HR=0.79, 95% CI: 0.72-0.87). There were no significant differences between dapa, cana,
and empagliflozin on three-point MACE, nor between cana and empa on heart failure + all-cause death, in
this dataset. Interestingly, treatment persistence was more likely with empagliflozin (HR=1.09, 95% CI:
1.03-1.16) and less likely with dapagliflozin (HR=0.86, 95% CI: 0.80-0.91), both compared to canagliflozin.
Dr. Schwab suggested this might be due to cost: Total cost associated with dapagliflozin was $116 higher than
canagliflozin (p=0.024) in this dataset, driven by an additional $107 in pharmacy costs (p<0.001). There was
no cost difference between empagliflozin and canagliflozin. Additionally, while there was no significant
difference with respect to inpatient hospital stays or outpatient healthcare utilization, those on dapagliflozin
were less likely to visit the emergency department compared to those on canagliflozin (HR=0.85, 95% CI:
0.79-0.92). Of course, with any discussion of within-class differences for novel diabetes drugs, it's always
worth remembering that getting patients access to any of these agents is most important - particularly so with
SGLT-2s, as the four members of this class are widely considered to be far more similar than they are
different.

▪ As an observational study of a claims database, these findings come with significant
limitations. Dr. Schwab actually noted that the team was not at all expecting to see any of these
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differences in their database, and he emphasized the need for further research to establish any of
this within-class heterogeneity. Particular to the cost data, Dr. Schwab noted that pharmacy costs
vary by payer and plan, so these findings are likely not generalizable - if anything, we think, they
show that cost to patients is critical to treatment persistence. There are further limitations
associated with the use of a claims database, including that CV outcomes hinge on diagnostic coding,
which "may not have represented new events." Finally, there was no consideration of adverse events
in this analysis.

▪ These findings are based on the Humana Research Database, which includes data on
~13 million commercial and Medicare members. Specifically, patients 19-89 years of age
who were enrolled in a Medicare Advantage Prescription Drug or a commercial plan and had new
use of an SGLT-2 inhibitor (canagliflozin, dapagliflozin, or empagliflozin) from January 2015 to
June 2017 were included. The dataset includes 5,503 on canagliflozin, 2,052 on empagliflozin, and
587 on dapagliflozin. The study period ran through the end of 2018; patients were followed to the
end of 2018, an event, or the end of health plan enrollment. Importantly, propensity score matching
was used to control for differences across each of the three SGLT-2s, giving baseline characteristics
that were even across groups: mean age 65 years, 45% female, 81% white, and ~35% established
ASCVD. At baseline, about 70% were on metformin, 44% on SUs, 25% on DPP-4s, 8% on TZDs, 10%
on GLP-1s, and 28% on insulin.

New SGLT-2 Bexagliflozin Posts Strong Phase 3 Results on Efficacy, Safety, and
CV Effects

Glasgow's Professor John McMurray presented results from the phase 3 BEST trial (n=1,700)
of novel SGLT-2 inhibitor bexagliflozin 20 mg, demonstrating a 0.48% placebo-adjusted A1c
drop at 24 weeks (p<0.0001; 0.85% net reduction from baseline 8.3%). Prof. McMurray
highlighted that this effect was observed despite 20% of the placebo group receiving rescue medication (vs. 7%
of the bexa group). Moreover, a 0.52% placebo-adjusted A1c drop was observed in patients on insulin at week
24 (p<0.0001), from a baseline of 8.4% - positively, bexagliflozin reduced A1c when added to both oral agents
and insulin. On the secondary endpoint of weight loss at 48 weeks, among the 92% of participants with BMI
≥25 kg/m2, a treatment difference of 2.65 kg (~6 lbs) was achieved with bexagliflozin. Of particular note,
weight loss continued steadily out to 168 weeks of follow-up (i.e., there was no sign of weight loss leveling off).
A 3 mmHg drop in systolic BP was also observed at 24 weeks, in those with a baseline SBP ≥140 mmHg
(p<0.0001). On the safety side, bexagliflozin had a strong showing: The only imbalance in adverse events was
on genital mycotic infections (107 vs. 17 events, or 9.5% vs. 3.0%; p<0.0001), and there was no significant
difference on ketoacidosis (1 vs. 4 events), amputation (23 vs. 7 events), fracture (42 vs. 21 events), or urinary
tract infections (166 vs. 70 events) (NB: there were 2x as many participants in the bexa group, explaining the
higher event counts). In both groups, just over 8% of participants had an adverse event leading to treatment
discontinuation.

▪ Two exploratory heart failure endpoints pointed toward benefit with bexagliflozin,
which is unsurprising for an SGLT-2 inhibitor. The hazard ratio for first HF hospitalization
was 0.63 (95% CI: 0.34-1.18), while the hazard ratio for CV death or HF hospitalization was 0.73
(95% CI: 0.46-1.15). Additionally, on three-point MACE, the hazard ratio with bexagliflozin was 0.79
(95% CI: 0.57-1.11), trending impressively towards superiority for such a small trial. When unstable
angina was added to the composite, the hazard ratio improved slightly to 0.77 (95% CI: 0.57-1.08),
offering strong evidence of CV safety/non-inferiority to placebo. BEST was an event-driven trial and
ran to the accumulation of ≥134 MACE events.

▪ All BEST participants had established CV disease or multiple CV risk factors, baseline
A1c 7.0%-11.0%, and were ≥40 years old. Inclusion criteria were split into three different
groups: those with ASCVD (Group 1, n=1,065), those with heart failure (Group 2, n=246), and those
with risk factors (Group 3, n=389). Participants were randomized 2:1 between bexagliflozin
(n=1,133) and placebo (n=567), respectively. Professor McMurray noted that BEST enrolled a
somewhat higher proportion with heart failure (~27%) compared to other SGLT-2 trials, and he also
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pointed to greater prevalence of microvascular complications. Baseline A1c was 8.3%, age 64 years,
duration of diabetes 15 years, BMI 33 kg/m2, and 30% of participants had neuropathy at baseline.
Median follow-up was 123 weeks, and ~86% of subjects completed the study.

▪ Bexagliflozin was not on our radar until this meeting, but it has certainly piqued our
interest. The candidate belongs to privately-held, Massachusetts-based Theracos. We're always
glad to see more investment in diabetes drug development, and it's certainly notable that they've
moved this candidate through a four-year, 1,700-participant trial that would seem to qualify bexa for
FDA approval. That said, development of another SGLT-2 molecule in the year 2020 will certainly
raise questions from some - particularly given Sanofi's recent high-profile divestment from SGLT-1/
2 inhibitor sotagliflozin. To this end, Theracos' faith in bexagliflozin seems to hinge on the
molecule's selectivity for SGLT-2 receptors; Prof. McMurray did note in his presentation that the
agent is "potent and highly specific" for SGLT-2., which is what we thought we had heard about
Lexicon. It's hard to identify exactly what Theracos' strategy is in developing bexagliflozin, but -
given SGLT-2s are the newest class of diabetes drug on the market today - we imagine it has to do
with the positive benefit/cost ratio given reduced kidney and CVD complications, to say nothing
about the positives around glucose lowering and hypoglycemia lowering and weight loss. While
there is a constant narrative that many would love to see new compounds brought to market as more
affordable alternatives to existing SGLT-2s, we imagine what would make it a lower price would be
confirmation that a CVOT was not FDA required - but for marketing purposes, we imagine it would
be anyway.

Do SGLT-2 Inhibitors Target the Metabolism, Heart, or Kidney? Novel
Mechanistic Insights on the Cardiorenal Benefits of a Complex Drug Class

In a stimulating symposium, three physician-researchers discussed the potential mechanisms
by which SGLT-2 inhibitors reduce the incidence of cardiorenal disease. While all three speakers
agreed that the primary target of SGLT-2 inhibition is the kidney - the only site of SGLT-2 receptor expression
- each took a nuanced approach in making sense of its cardiorenal protective properties. See their original
takes here:

▪ Dr. Ele Ferrannini (CNR Institute of Clinical Physiology) suggested that SGLT-2
inhibitors impart cardioprotection by increasing circulating levels of ketone bodies,
particularly beta-hydroxybutyrate. These molecular species are generated in the liver as by-
products of fatty acid oxidation and serve as emergency fuel sources for the failing heart. Dr.
Ferrannini cited both human and animal model research to demonstrate that (i) increased beta-
hydroxybutyrate improves both the hemodynamic and contractile function of the heart and (ii) that
select SGLT-2 inhibitors empagliflozin and canagliflozin increase beta-hydroxybutyrate cardiac
uptake to a statistically significant degree. Taken together, Dr. Ferrannini put forth a comprehensive
metabolic mechanism for the cardioprotective effects of this drug class: SGLT-2 inhibitors increase
fatty acid oxidation in the liver, producing ketone bodies which are taken up by the heart for energy.
Dr. Subodh Verma (University of Toronto) presented conflicting data in his subsequent talk,
showing that empagliflozin treatment increased glucose utilization more so than ketone utilization
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in the heart, with little change in fatty acid utilization. Further research making sense of these
experimental discrepancies is needed.

▪ Dr. Ferrannini's metabolism hypothesis was extended to understand the
nephroprotective effects of SGLT-2 inhibitors as well. In patients with type 2 diabetes, the
amount of glucose reabsorbed by the kidney proximal tubule is significantly higher than in patients
without diabetes. This requirement poses a tremendous energy demand on the kidney for patients
with type 2, which is partially satisfied by increased fatty acid uptake. Citing original research using
CT and MRI imaging, Dr. Ferrannini showed that renal uptake of free fatty acids (FFA) is directly
proportional to whole-body fat oxidation. If SGLT-2 inhibitors act by systemically increasing fatty
acid oxidation, perhaps they relieve some of the metabolic burden placed on the kidney over the
course of type 2 diabetes.

▪ Dr. Verma confronted the vast number of mechanisms currently under investigation, offering his
predictions on which best aligned with observed clinical outcomes.

◦ SGLT-2 inhibitor mechanisms "on the table" for 2020 included (i) sustained natriuresis
and differential diuresis, (ii) increased erythropoiesis, (iii) inhibition of the NHE-1
transporter and reduced activation of the NLRP3 inflammasome, (iv) cardiac metabolism,
(v) inhibition of the sympathetic nervous system (SNS), and (vi) secondary effects of
improved renal homeostasis.

◦ SGLT-2 inhibitor mechanisms "off the table" for 2020 included (i) glucose lowering, (ii)
relation to blood pressure, (iii) weight loss, (iv) atherosclerotic plaque reduction, (v)
increased ketone oxidation, and (vi) diuretic effects.

▪ Dr. Subodh Verma (University of Toronto) narrowed down what's "on" and "off the
table" for explaining the cardioprotective effects of SGLT2 inhibition.

▪ Dr. David Cherney (University of Toronto) explained how local effects of kidney
SGLT-2 inhibition give rise to systemic cardiorenal protection. Citing animal research and
clinical trial meta-analyses, Dr. Cherney clarified the role of kidney mechanisms in decreasing risk of
hospitalization due to heart failure or other cardiovascular events. The primary effects exerted by
SGLT-2 inhibitors on the kidney - afferent arteriole constriction in the kidney nephron, stabilization
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of eGFR, increased natriuresis, and decreased urine albumin-to-creatinine ratio (UACR), among
others - underly and feed into concordant mechanisms which ultimately contribute to cardiac
protection. Like Dr. Verma, he agreed that mechanisms which implicate weight loss, blood pressure,
and glucose control were off the table; many of the beneficial cardiorenal protective effects seen with
SGLT-2 inhibition were independent of these variables.

CREDENCE Post-Hoc Analysis Finds Highly Significant Reductions in Total Heart
Failure Hospitalization Events w/ Canagliflozin Treatment

Dr. Clare Arnott presented a new post-hoc analysis of the landmark CREDENCE trial, showing
a highly significant effect with SGLT-2 inhibitor canagliflozin (J&J's Invokana) treatment in
terms of reducing total number of heart failure hospitalization (HHF) events. In CREDENCE,
which included patients with type 2 diabetes and chronic kidney disease, canagliflozin treatment reduced the
total number of HHF events by 36% (HR=0.64 vs. placebo; p<0.0001). This is solidly in line with results
when CREDENCE first reported, detailing a reduction in first HHF events by 39%. We're glad to see a
consistent effect when considering subsequent HHF events a patient might have, seeing as it's widely common
for a person to experience multiple of these events. Indeed, of the 230 people in CREDENCE that experienced
at least one HHF event, 43 had two such events, 15 had three events, and six had four or more. The NNT to
prevent a first or recurrent HHF event with canagliflozin over the length of the trial was 32 - wow!

▪ We wonder how consistent this reduction in total HHF events may be across the
primary and secondary prevention groups in CREDENCE. We learned last year at ADA
2019 that canagliflozin's benefit was consistent on three-point MACE and CV death/HHF between
the two sub-populations. We would imagine that this would be the case with this new post-hoc
analysis detailing total HHF events as well, especially given the robust effects on this particular
endpoint, along with broader evidence in the SGLT-2 class pointing to such consistent benefit. As
background, 50% of people in CREDENCE had a history of previous CVD, and 15% had a history of
heart failure.

▪ As a reminder, Invokana already boasts an indication to lower risk of CV death/HHF
in people with type 2 diabetes and CKD, granted by FDA in September 2019 based off of
results from CREDENCE and as part of its indication to reduce risk of adverse renal events.
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Empagliflozin Reduced Insulin Initiation by 60%, Dose Escalation by 58% in
EMPA-REG

A compelling EMPA-REG OUTCOME analysis, presented by Brigham's Dr. Muthiah
Vaduganathan, demonstrated a 60% reduction in insulin initiation and a 58% reduction in
insulin dose escalation with empagliflozin compared to placebo. Among insulin-naïve participants
(n=3,633), sustained new insulin initiation was 60% lower in the empa group (HR=0.40, 95% CI: 0.32-0.49,
p<0.0001), with only 8.5% vs. 19.6% on placebo starting insulin over 4 years. Similarly, among those taking
insulin at baseline (n=3,387), sustained daily insulin dose increases >20% were 58% lower in the empa group
(HR=0.42, 95% CI: 0.36-0.49, p<0.0001), with 18.3% vs. 34.7% escalating their insulin over 4 years. On a
pooled basis, empagliflozin lowered insulin initiation/escalation risk by 59% (HR=0.41, 95% CI: 0.37-0.47,
p<0.0001), with 13.1% vs. 26.8% on placebo initiating/escalating insulin over 4 years. There were no
significant treatment interactions by diabetes duration or baseline A1c. Since making history and ushering in
a new era of diabetes management five years ago, EMPA-REG OUTCOME has continued to deliver
compelling data in favor of the SGLT-2 inhibitor class. As a reminder, the CVOT (n=7,020) enrolled entirely
patients with known atherosclerotic cardiovascular disease and demonstrated risk reductions of 14% on three-
point MACE, 38% on CV death, and 35% on hospitalization for heart failure with empagliflozin vs. placebo -
see the key outcomes here. Because the EMPA-REG population was particularly high-risk, Dr. Vaduganathan
noted, nearly half the study's participants were taking insulin at baseline.

▪ These data make a strong case for patient and provider convenience offered by
SGLT-2s and raise questions of cost effectiveness. While Dr. Vaduganathan couldn't possibly
address the economics of these results in a 15-minute oral presentation, he did open his presentation
by reminding the audience that (i) insulin is associated with hypoglycemia and weight gain, which
can be especially troublesome in people with cardiovascular disease, (ii) the side effects, training,
and administration required to initiate and maintain insulin treatment are expensive, and (iii)
insulin is generally not preferred by patients. As such, using oral agents like SGLT-2s to delay,
prevent, or reduce the need for insulin can benefit patients, providers, and the healthcare system -
we'd love to see some financial modeling based on these data, and Dr. Vaduganathan also suggested
investigation of patient satisfaction and quality of life.

▪ In terms of baseline characteristics, the insulin-treated group was slightly older (64 vs. 63
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years) and had a higher BMI (32 vs. 30 kg/m2), longer duration of diabetes (~74% vs. ~42% >10
years), and lower eGFR (31% vs. 21% <60 ml/min/1.73 m2) than the non-insulin-treated group.
Additionally, the insulin-treated group was 79% white, compared to 66% for the non-insulin group.
However, A1c was not meaningfully different. 30% of those on insulin at baseline were on insulin
alone, while ~65% were also on metformin and ~17-20% were on SUs. In the non-insulin group,
83% were on metformin and 65% on SUs at baseline. Both groups were well-balanced between the
placebo and empa arms. Mean baseline insulin dose was 65.0 IU in the placebo group and 65.4 IU in
the empagliflozin group, and Dr. Vaduganathan noted substantial variability in insulin dosing, from
<10 to ≥260 IU per day. The most common daily doses were 30-50 IU.

Effect of Dapagliflozin on Risk for Fast Decline in EGFR: Analyses from the
DECLARE-TIMI 58 Trial

Dr. Itamar Raz presented a DECLARE (n=17,160) post hoc analysis demonstrating that dapagliflozin was
associated with a reduced prevalence of fast decline in eGFR compared to placebo. "Fast" decline in eGFR was
defined as a reduction of ≥3 ml/min/1.73m2/year, and has been linked to poor long-term outcome. In
DECLARE, 4,788 participants had a fast decline in eGFR with a mean decline of 6.3 ml/min/1.73m2/year
from 6 months to four years, while 10,224 did not have a fast decline (mean was 0.0 ml/min/1.73m2/year,
with a SD of 2.5). Moreover, 37% of those in the placebo arm and 27% in the dapagliflozin arm experienced
fast decline in eGFR from 6 months to four years, and dapagliflozin significantly reduced the risk of
experiencing a confirmed sustained eGFR drop of ≥30%, ≥40%, and ≥50% to eGFR <60, as well as any
decrease of ≥30% or ≥40%. Dapagliflozin also consistently decreased prevalence of fast decline across
prespecified subgroups of baseline eGFR, baseline UACR, established CVD vs. MRF, ACEi/ARB use, diuretic
use, and history of hypertension.
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▪ The total slope of mean eGFR change for the entire study population from baseline to
year four was -1.8/year for dapagliflozin and -2.4/year for placebo. The acute slope
(baseline to six months) was -6.0/year for dapa and -2.3/year for placebo, while the chronic slope
(six months to year four) was -1.5/year for dapa and -2.6/year for placebo. This makes perfect sense,
given SGLT-2s have been shown to cause an immediate decrease in eGFR followed by stabilization
and ultimately long-term reduction in eGFR decline.
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▪ As a reminder, DECLARE enrolled participants with type 2 diabetes and either
established CVD (~40%) or multiple risk factors (~60%), randomized to dapagliflozin or
placebo to a median follow-up of 4.2 years. At baseline, 48% had an eGFR ≥90, 45% an eGFR 60-90,
and 7% an eGFR <60. Dapagliflozin gave a significant risk reduction on both the main cardiorenal
composite outcome (HR=0.76, 95% CI: 0.67-0.87) and the renal specific composite outcome
(HR=0.53, 95% CI: 0.43-0.66), which included sustained decline of ≥40% in eGFR to <60 ml/min/
1.73m2, ESRD, renal death, and (for the cardiorenal composite only) CV death. In DECLARE, eGFR
was assessed using serum creatinine and measured at screening, baseline, 6 months, 12 months,
then yearly.

Novel Data Mining Approach Detects Adverse Events of Canagliflozin vs. DPP-4 in
Real-World

University of Toronto's Dr. Michael Fralick discussed the use of a novel data mining tool,
TreeScan, for pharmacovigilance, presenting an analysis that identified increased rates of
DKA and candida infections with canagliflozin (J&J's Invokana) vs. DPP-4 inhibitors. Noting
that clinical trials are often underpowered for the detection of rare events, while case and voluntary reports
vary in reliability and quality, Dr. Fralick highlighted a role for data mining in examining large datasets in a
hypothesis-naïve way. Enter TreeScan: a new data monitoring tool from the occupational health realm that
relies on tree-based scan statistics to detect both expected and unexpected adverse events. TreeScan utilizes
the MLCCS classification tree of ICD codes, which Dr. Fralick explained allows one to analyze both very
specific (e.g., DKA in type 2 diabetes) diagnoses but also more proximal (e.g., ketoacidosis) diagnoses
simultaneously and includes over 15,000 total diagnoses. Comparing new users of canagliflozin vs. DPP-4
inhibitors from March 2013 to October 2015 in the MarketScan database, Dr. Fralick's TreeScan analysis
included 44,733 on canagliflozin and 99,458 on DPP-4s. Among emergency room and inpatient events, the
only imbalance between groups was on DKA, which was more common with cana (RR=2.2 and 2.4 per 1,000
person-years, p<0.05). In the outpatient setting, canagliflozin was only associated with more candida
infections (RR=3.9 per 1,000 person-years, p<0.05 for men and women). A sensitivity analysis against GLP-1
agonists (n=74,727 vs. n=55,974 for canagliflozin) identified similar results for the SGLT-2 inhibitor. Dr.
Fralick asserted that these findings are early proof of principle for the use of TreeScan in monitoring drug
safety, though he noted that its utility is limited by the accuracy of diagnostic codes (there a many events
without "good" ICD codes) and this study only used one database of mainly middle-aged adults. Moreover, he
said, a lack of signal does not equal a universally safe medication.
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Mechanism of Action Study Finds Dapagliflozin Impairs Suppression of
Endogenous Glucose Production, but Exenatide Overcomes this Rise

Dr. Mariam Alatrach of UT Health, San Antonio presented data (n=21) demonstrating that SGLT-2 inhibitor
dapagliflozin impairs suppression of endogenous glucose production (EGP), but also that the addition of
GLP-1 agonist exenatide overcomes the dapa-induced rise in EGP, likely by increasing insulin and decreasing
glucagon secretion. However, exenatide was not able to entirely overcome the fasting increase in EGP driven
by dapagliflozin - peruse all the glycemic results below. As such, Dr. Alatrach concluded that combo SGLT-2/
GLP-1 therapy makes good sense from a pathophysiological perspective. Participants were randomized to
dapagliflozin 10 mg/d, exenatide 2 mg/week, dapagliflozin + exenatide, or placebo for four weeks. A double-
tracer OGTT was performed at baseline and study end. At baseline, mean age was 51 years, BMI 31.2 kg/m2,
A1c 7.9%, and FPG 172 mg/dl, and there were no significant differences across groups.
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Empagliflozin Improves Insulin Sensitivity of the Hypothalamus in Humans w/
Prediabetes

On the basic science front, University of Tübingen's Dr. Martin Heni presented interesting
result suggesting that empagliflozin improves insulin sensitivity in the brains of people with
prediabetes. Forty individuals with prediabetes were randomized to receive the SGLT-2 inhibitor
empagliflozin or placebo, and brain insulin sensitivity was assessed at baseline and after eight weeks of
treatment by measuring MRI responses to intranasal insulin administration. At baseline, people with
prediabetes showed no change in cerebral blood flow in response to insulin, indicating insulin resistance.
However, after treatment participants on empagliflozin showed a marked reduction in cerebral blood flow in
the hypothalamus, the brain's hormone-producing region, similar to the normal hypothalamus-inhibiting
effect that occurs with insulin in people with normoglycemia. No such effect was seen in the placebo group.
According to Dr. Henri, this indicates that empagliflozin can restore hypothalamic insulin sensitivity in people
with prediabetes, and provides larger proof-of-concept that brain insulin resistance is treatable with
pharmacological interventions.

▪ Notably, Dr. Heni was awarded the IDF Europe Young Researcher Prize in 2018 for his
work on the pathogenesis of insulin resistance and the role of insulin in the brain. Brain insulin
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resistance is an important and often over-looked aspect of diabetes physiology. Under normal
circumstances, insulin action in the brain coordinates important signals that reduce food intake,
improve whole-body insulin sensitivity (in muscles, the liver, adipose tissue, etc.), and modulates
adiposity. Therefore the brain insulin resistance that characterizes diabetes is hypothesized to be a
major driving force for the progression of the disease. We look forward to following this important
line of research.

SGLT Inhibitor Posters

Title Authors Details + Takeaways

Similar Efficacy and

Safety of IGlarLixi When

Initiated in Patients with

Type 2 Diabetes (T2D)

with or without

Concomitant Sodium-

Glucose Cotransporter-2

Inhibitor (SGLT2i) Use

in a Randomized

Controlled Trial (RCT)

and Real-World Setting

Julio Rosenstock, Amar Ali, Juris

J. Meier, Francesco Giorgino,

Cristian Guja, Martin Prazny,

Robert Lubwama, Elisabeth

Souhami, Lawrence Blonde

▪ A (i) subgroup analysis of the

LixiLan-Gstudy (n=257); and (ii)

real-world evidence analysis

using EMR data from the

Optum-Humedica database

(n=1,374) showed comparable

glycemic efficacy and safety

results in patients using iGlarLixi

(fixed-ratio insulin glargine

U100 + lixisenatide) with or

without SGLT-2 inhibitors.

▪ Looking at the real-world data,

15% of patients on iGlarLixi and

an SGLT-2 inhibitor achieved an

A1c <7%, and 16% of patients on

iGlarLixi without an SGLT-2 also

achieved this goal.

▪ In the real-world set, 7.5% of

patients on iGlarLixi and an

SGLT-2 inhibitor experienced

any type of hypoglycemia, while

6.7% of patients on iGlarLixi

alone had a hypoglycemic event;

Severe hypoglycemia was

similarly comparable.

▪ These results support the efficacy

and safety of using iGlarLixi in

combination with an SGLT-2

inhibitor.
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Cardiovascular Outcomes

in Older Adults Initiating

Empagliflozin vs. DPP-4

Inhibitors and GLP-1

Receptor Agonists: A

Subgroup Analysis from

the EMPRISE Study

Elisabetta Patorno, Ajinkya

Pawar, Lily G. Bessette, Mehdi

Najafzadeh, Deborah J. Wexler,

Jessica Franklin, Anouk Deruaz-

luyet, Kimberly Brodovicz,

Lisette Koeneman, Sebastian

Schneeweiss

▪ An analysis of Medicare data

from 2014-2017 demonstrated

(i) a decreased risk of modified

MACE compared to DPP-4

inhibitors; and (ii) a decreased

risk of hospitalization for heart

failure compared with DDP-4

inhibitors and GLP-1s in patients

>65 years old with type 2

diabetes.

▪ 11,579 pairs of 1:1 propensity

score-matched patients initiating

empagliflozin or a DPP-4

inhibitor were identified; 17,500

pairs of patients initiating

empagliflozin or a GLP-1 were

assessed.

▪ These data support the

consideration of heart failure

when prescribing therapies to

older adults with type 2.

Effectiveness and Safety

of Empagliflozin in

Routine Care Patients:

Interim Results from the

EMPagliflozin

compaRative

effectIveness and SafEty

(EMPRISE) Study

Elisabetta Patorno, Ajinkya

Pawar, Lily G. Bessette, Jessica

Franklin, Mehdi Najafzadeh,

Deborah J. Wexler, Anouk

Deruaz-luyet, Kimberly

Brodovicz, Sebastian

Schneeweiss

▪ An interim analysis of the

EMPRISE study, using data from

Medicare and 2 US commercial

claims databases from

2014-2019, assessed various

efficacy and safety outcomes for

patients with type 2 diabetes

initiating empagliflozin

(n=39,169) compared to a DPP-4

inhibitor (n=39,169).

▪ Empagliflozin was associated

with a large reduction in

hospitalization for heart failure

compared to DPP-4 inhibitors

(HR = 0.42; 95% CI: 0.31 to

0.58).

▪ Empagliflozin was however

associated with an increased risk

of diabetic ketoacidosis

compared to DPP-4 inhibitors

(HR = 1.56; 95% CI: 1.00 to

2.44).
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Efficacy and Safety of

Sotagliflozin (SOTA) in

Patients with Type 2

Diabetes (T2D) and

Severe Renal Impairment

David Cherney, Ele Ferrannini,

Guillermo E. Umpierrez, Anne L.

Peters, Julio Rosenstock, Amy K.

Carroll, Pablo Lapuerta, Phillip

L. Banks, Wenjun Jiang,

Sangeeta Sawhney

▪ A phase 3 study of sotagliflozin

400 mg vs. placebo in patients

with type 2 diabetes, inadequate

glycemic control, and stage 4

chronic kidney disease showed

clinically meaningful reductions

in A1c with sotagliflozin after 26

weeks of treatment (-0.29%

placebo-adjusted difference in

A1c from baseline, p=0.0962);

This improvement in A1c was

further sustained over 52 weeks

of treatment.

▪ Improvements in urinary

albumin-to-creatinine-ratio

(UACR) with sotagliflozin 400

mg at 26 weeks were seen to

weaken over time (no longer

significant at Week 52).

Efficacy and Safety of

Sotagliflozin (SOTA) in

Patients with Type 2

Diabetes (T2D) and

Moderate Renal

Impairment

David Cherney, Ele Ferrannini,

Guillermo E. Umpierrez, Anne L.

Peters, Julio Rosenstock, Amy K.

Carroll, Sangeeta Sawhney,

Phillip L. Banks, Wenjun Jiang,

Pablo Lapuerta

▪ A phase 3 study of sotagliflozin

400 mg vs. placebo in patients

with type 2 diabetes, inadequate

glycemic control, and stage 3

chronic kidney disease

demonstrated significantly

reduced A1c (-0.24%, p =

0.0021) vs. placebo after 26

weeks of treatment.

▪ Both 200 mg and 400 mg doses

of sotagliflozin conferred a

significant placebo-corrected

decrease in UACR (-31% for 200

mg, p=0.0015; -36% for 400 mg,

p=0.0003).

▪ Safety profiles were comparable

between both arms of the study.

▪ These results support the efficacy

and safety of sotagliflozin in

patients with type 2 diabetes and

moderate renal impairment.
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First-in-Human Study of

YG1699, an SGLT1 and

SGLT2 Dual Transporter

Inhibitor

Chenghai Li, Tong Li, Frank Lee,

Roger W. Xu, Helen Wang
▪ A phase 1 Single and Multiple

Ascending Dose (SAD/MAD)

study assessed the safety and

efficacy of dual SGLT-1/2

inhibitor YG1699 in n=64

healthy volunteers.

▪ YG1699 was found to be well-

tolerated in healthy volunteers at

clinically relevant doses; no

deaths or SAEs were identified.

▪ YG1699 also showed the delay in

postprandial glucose excursion

and elevation in endogenous

GLP-1 consistent with local

SGLT-1 inhibition.

▪ The compound is currently being

studied for its potential to

provide SGLT-2 inhibitor

benefits with a milder safety

profile.

The Reality of Diabetic

Ketoacidosis in Patients

with Type 2 Diabetes

Using SGLT2 Inhibitors

Revealed by a

Nationwide Claim-Based

Database in Japan

Takeshi Horii, Yoichi Oikawa,

Tomoko Higashiyama, Koichiro

Atsuda, Akira Shimada

▪ A Japanese real-world study of

SGLT-2 inhibitor usage

investigated rates of diabetic

ketoacidosis in patients with type

2 diabetes.

▪ Among n=173,025 SGLT-2

inhibitor initiators from April

2014 to June 2019, just 1,848

patients (1.1%) were diagnosed

with DKA, and only 247 required

inpatient treatment (0.14%).

▪ Factors associated with DKA

were (i) being 60-70 years of age

(HR = 1.59[KC2] ); (ii) BMI <25

kg/m2 (HR=1.22); and (iii) the

use of an insulin pump (HR =

4.61).

▪ As such, special attention should

be paid to older patients and

patients with lower BMIs

initiating an SGLT-2 inhibitor.
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Secondary Analyses to

Assess the Profound

Effect of Empagliflozin

on Endothelial Function

in Patients with Type 2

Diabetes and Established

Cardiovascular Diseases:

The Placebo-Controlled

Double-Blind

Randomized EMBLEM

Trial

Atsushi Tanaka, Koichi Node,

Emblem Trial Investigators
▪ As the mechanisms behind

improved cardiovascular

outcomes in patients with type 2

diabetes using SGLT-2 inhibitors

are not yet fully understood, the

EMBLEM trial sought to

investigate whether

empagliflozin added to standard

therapy improved peripheral

endothelial function in patients

with type 2 and established CVD.

▪ A post-hoc analysis of EMBLEM

showed no obvious effects of

empagliflozin on endothelial

function, as measured by

reactive hyperdemia index

(RHI), regardless of baseline

RHI after 24 weeks of treatment

vs. placebo.

▪ These data support that

improved cardiovascular

outcomes associated with

empagliflozin, at least on the

short term, are not mediated by

improvements in endothelial

function.
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Different Effect on UACR

According to

Predetermined

Treatment Schedule

Groups (GLP1RA or

SGLT2i) Therapy in

T2DM

Juana Carretero Gomez, Javier

Ena, Jose Miguel Segui-Ripoll,

Francisco Javier Carrasco-

Sánchez, Jose Carlos Arevalo

Lorido, Manuel Suarez Tembra,

Jose Manuel Varela, Ricardo

Gomez-Huelgas

▪ An observational, prospective

study of n=178 patients with type

2 found that combination GLP-1

and SGLT-2 inhibitor treatment

conferred an early beneficial

effect on UACR at 26 weeks.

▪ Of the patients, (i) n=76 had an

SGLT-2 inhibitor added to a

GLP-1; (ii) n=50 patients had a

GLP-1 added to an SGLT-2

inhibitor; and (iii) n=52 started

both therapies concurrently.

▪ Similar changes in UACR were

observed when both drugs were

initiated simultaneously or when

a GLP-1 was added to treatment

(-17.17 mg/g and -16.4 mg/g,

respectively; p<0.001), although

a significant improvement was

also observed when an SGLT-2

inhibitor was added (-10 mg/g,

p<0.001).

▪ Patients with macroalbuminuria

(n=69, UACR ≥30 mg/g)

experienced a greater change in

UACR from baseline when an

SGLT-2 inhibitor was added to a

GLP-1 (-116.7 mg/g, p<0.001)

compared to the other two

treatment arms.

▪ To note, 58% of study

participants had an eGFR <60

mL/min/1.73 m2, indicating

more advanced disease and a

more robust treatment effect

compared to other trials.

www.closeconcerns.com 212

https://ada.apprisor.org/index.cfm?k=916lhvqzxp
https://ada.apprisor.org/index.cfm?k=916lhvqzxp
https://ada.apprisor.org/index.cfm?k=916lhvqzxp
https://ada.apprisor.org/index.cfm?k=916lhvqzxp
https://ada.apprisor.org/index.cfm?k=916lhvqzxp
https://ada.apprisor.org/index.cfm?k=916lhvqzxp
https://ada.apprisor.org/index.cfm?k=916lhvqzxp


Ideal Ketone Test

Training among Type 1

Patients in Context of

Risk Associated with

SGLT2 Inhibitors

Jonathan B. Rost, Sara Suhl,

Keaton C. Stoner, Caterina

Florissi, Rebecca Gowen,

Richard Wood

▪ SGLT-2 inhibitors have not been

approved for use in type 1

diabetes in many geographies

outside the EU due to elevated

risk of DKA; As such, there is

interest in determining the

preferred method of ketone

testing.

▪ A study surveyed n=4,645

individuals with type 1 across the

US, EU, and Canada regarding

preferred method and duration

of ketone testing if the study

participants were to "initiate a

new therapy that increased DKA

risk;" Qualtrix was used

▪ Across countries, a "phone app

with steps and test result

meanings" was the preferred

method of training, compared to

printed instructions, video-based

training, one-on-one sessions

with a doctor or diabetes

educator, and an online peer

support community.

▪ Participants from the US,

Germany, and Netherlands

identified 15-30 minutes as their

preferred training time duration,

while the other countries most

commonly chose 1-2 hours. We

are unsure what factors would

determine if this were the

optimal time period.
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Gender Differences in

Diabetes Distress

Comparing Dapagliflozin

plus Saxagliptin to

Glimepiride When Added

to Metformin in Poorly

Controlled Type 2

Diabetes

Marcia A. Testa, Donald C.

Simonson
▪ A randomized, double-blind

clinical trial sought to investigate

the gender differences in

diabetes distress related to (i)

SLGT-2 inhibitor dapagliflozin

and DPP-4 inhibitor saxagliptin;

or (ii) sulfonylurea glimepiride,

added to patients with type 2,

inadequately controlled with

metformin.

▪ Results showed greater levels of

diabetes and general distress in

females treated with glimepiride

+ metformin compared to

females treated with

dapagliflozin, glimepiride, +

metformin.

▪ These gender differences seem to

be at least in part mediated by

distress due to treatment-related

weight gain with glimepiride +

metformin.

▪ These findings support that well-

being and diabetes distress

should be considered when

personalizing treatment

regimens.

Effect of Oral

Semaglutide with or

without Background

SGLT2i in Patients with

T2D: Subgroup Analysis

of PIONEER 4

Richard E. Pratley, Robert

Bauer, Silvio E. Inzucchi,

Kamlesh Khunti, Eskil B.

Kreiner, Peter N. Laursen, Juris

J. Meier

▪ A subgroup analysis of PIONEER

4 found that improvements in

A1c and body weight were

similar in patients with type 2

treated with a GLP-1, with or

without SGLT-2 inhibitor

background treatment.

▪ Participants in the 52-week,

double-blind, double-dummy

trial uncontrolled on metformin,

with or without an SGLT-2

inhibitor, were randomized to (i)

once-daily oral semaglutide (14

mg); (ii) subcutaneous

liraglutide 1.8 mg; or (iii)

placebo.
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▪ Changes in A1c were similar in

patients receiving either oral

semaglutide or subcutaneous

liraglutide, regardless of SGLT-2

inhibitor treatment.

▪ Changes in body weight were

greater in patients on oral

semaglutide, regardless of

SGLT-2 inhibitor treatment.

Characteristics of U.S.

Patients with Type 2

Diabetes Prescribed

GLP-1RA+SGLT2i in

Combination during

2018

Rory J. Mccrimmon, Helene N.

Christensen, Ingrid Holst, Adam

Lenart, Bernhard Ludvik, Rikke

S. Brandt, Johanne S. Piltoft,

Athena Philis-Tsimikas

▪ Using EMR data from the IBM

Explorys database, this study

sought to investigate the real-

world utilization of combination

SGLT-2 inhibitor and GLP-1

combination therapy.

▪ From the database, (i) n=5,280

patients on a GLP-1 and SGLT-2

inhibitor; (ii) n=19,056 patients

on a GLP-1 alone; and (iii)

17,085 patients on an SGLT-2

inhibitor alone, all with type 2

diabetes were selected.

▪ Prescription of a GLP-1 alone

was more likely associated with

being female, BMI ≥35 kg/m2,

peripheral artery disease, stroke,

chronic kidney disease, and prior

insulin prescription.

▪ Prescription of an SGLT-2

inhibitor alone was more likely

associated with being male, BMI

<35 kg/m2, peripheral artery

disease, unstable angina, heart

failure, stroke, and prior DPP-4

inhibitor prescription.

▪ Combination prescription (13%

of participants) was more likely

associated with prior insulin,

DPP-4 inhibitor, or metformin

prescription and being <65 years

old.

▪ As a limitation, EMR data is

based on written rather than
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filled prescriptions.

Efficacy and Safety of

Sotagliflozin by Baseline

Renal Function in Adults

with Type 1 Diabetes

Yehuda Handelsman, Andrea

Giaccari, Sangeeta Sawhney,

Phillip L. Banks, Michael J.

Davies, Pablo Lapuerta

▪ A post-hoc analysis of the

inTandem1 and inTandem2

trials, assessing the effects of

SGLT-1/2 inhibitor sotagliflozin

on adults with type 1 diabetes,

found that drug efficacy and

safety was relatively consistent

across varying levels of renal

function.

▪ No significant differences in A1c

or body weight at Week 24 were

identified between patients with

an (i) eGFR <60 mL/min/1.73

m2; (ii) 60 ≤ eGFR < 90 mL/

min/1.73 m2; or (iii) eGFR ≥90

mL/min/1.73 m2.
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Cardiorenal Outcomes

with Dapagliflozin by

Baseline Glucose

Lowering Agents:

Analyses from

DECLARE-TIMI 58

Avivit Cahn, Stephen D. Wiviott,

Ofri Mosenzon, Sabina Murphy,

Erica L. Goodrich, Ilan Yanuv,

Aliza Rozenberg, John Wilding,

Lawrence A. Leiter, Deepak L.

Bhatt, Darren K. Mcguire, Leon

Litwak, Adriaan Kooy, Ingrid A.

Gause-Nilsson, Martin

Fredriksson, Anna Maria

Langkilde, Marc S. Sabatine,

Itamar Raz

▪ This study aimed to stratify

results from the DECLARE-TIMI

58 trial (n-17,160) by baseline

glucose lowering agent (GLA).

▪ Composite CV death/hHF was

reduced by dapagliflozin,

regardless of baseline GLA (HR

= 0.83; 95% CI: 0.73 to 0.95,

p<0.0027); There was no

significant difference based on

baseline metformin usage.

▪ CV death/hHF benefit was larger

for the small portion of patients

on baseline GLP-1 receptors (p-

interaction=0.0257).

▪ MACE trended toward more

benefit for those with baseline

insulin usage (p-

interaction=0.0586) but was

consistent for all other baseline

GLAs.

▪ The renal specific outcome

benefit was consistent regardless

of baseline GLA.

Impact of Treatment with

Sotagliflozin on the

Incidence of Severe

Hypoglycemia in Patients

with T1D

Jeremy Pettus, Thomas Danne,

Anne L. Peters, Amy K. Carroll,

Sangeeta Sawhney, Wenjun

Jiang, Phillip L. Banks, Janet B.

Mcgill

▪ Using data from the inTandem1

and inTandem2 trials in adults

with type 1 diabetes, this study

demonstrated that SGLT-1/2

inhibitor sotagliflozin 400 mg

conferred a 41% relative risk

reduction on severe

hypoglycemia vs. placebo (95%

CI: 0.35 to 0.98).

▪ Sotagliflozin 400 mg delivered

dose-dependent risk reductions

in severe hypoglycemia

regardless of baseline A1c, eGFR,

or reduction in daily insulin

dose.

▪ Sotagliflozin 400 mg conferred a

-69% relative risk reduction of

severe hypoglycemia in MDI-

treated patients (95% CI: 0.13 to
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0.68) but did not confer a

significant benefit on this

outcome in CSII-treated

patients.

Real-World Evidence of

SGLT2 Inhibitor

(SGLT2i) Use among

Adults in the T1D

Exchange Registry

(T1DX)

Michael S. Hughes, Ryan Bailey,

Peter Calhoun, Sarah Lyons,

Daniel Desalvo, Viral N. Shah

▪ An analysis of real-world

evidence from the T1D Registry

found that <3% of adults in the

registry reported use of an

SGLT-2 inhibitor.

▪ Patients who used an SGLT-2

inhibitor were more likely to be

of older age, have longer type 1

duration, higher BMI, and higher

socioeconomic status.

▪ Importantly, users reported

similar incidence of diabetic

ketoacidosis compared to non-

users.

▪ However, there was also no

significant difference in A1c

between users and non-users at

either one or five years of follow-

up.

▪ These results suggest that real-

world implementation of SGLT-2

inhibitors may have a more

favorable risk-benefit profile

than previously shown in clinical

trials in patients with type 1.
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Does Background T2D

Therapy Modify the

Benefits of Dapagliflozin

in Heart Failure?

Analysis of the DAPA-HF

Trial

Kieran Docherty, Silvio E.

Inzucchi, Mikhail N. Kosiborod,

Lars Kober, Anna Maria

Langkilde, Felipe Martinez, Olof

Bengtsson, David L. Demets,

Mikaela Sjöstrand, Marc S.

Sabatine, Scott Solomon,

Pardeep Jhund, John J.

Mcmurray

▪ A post-hoc analysis of data from

the DAPA-HF trial (n=2,139) of

dapagliflozin in patients with

heart failure with reduced

ejection fraction, with or without

diabetes, sought to stratify

results based on the use or not

use of background glucose

lowering therapies (GLTs).

▪ The analysis found a consistent

benefit of dapagliflozin vs.

placebo on the primary

composite outcome of worsening

heart failure or CV death,

regardless of the use or not use

of other GLTs in patients with

type 2 (p-interaction=0.39).

▪ These data support the

implementation of dapagliflozin

as a first-line monotherapy in

patients with type 2, especially

when considering HFrEF.

The Use of Empagliflozin

and Dulaglutide

Improves Metabolic and

Glycemia Outcomes in a

Real-World Primary Care

Setting

Ioannis Spiliotis, Ian W. Gallen
▪ A retrospective observational

study examined the use of

combination SGLT-2 inhibitor

empagliflozin and GLP-1

dulaglutide treatment with data

from primary care practices

within the West Berkshire

Clinical Commissioning Group.

▪ N=313 patients were identified;

Mean age was 57 ± 9 years,

baseline A1c 9.5 ± 1.6%, and

baseline weight 106.1 ± 22 kg.

▪ Combination empagliflozin and

dulaglutide treatment was

associated with (i) an A1c

reduction of 1.4% (p<0.001); (ii)

weight reduction of 3.1 kg

(p<0;001) ; and (iii)

improvements in cholesterol,

ALT, and blood pressure, as soon

as within three months of
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treatment.

▪ These effects were maintained or

further improved by 12 months

of treatment.

Comparison of

Remogliflozin and

Canagliflozin as Add-On

Therapy in Indian

Uncontrolled T2DM

Subject

Anand Shankar
▪ A real-world, observational trial

of (n=120) patients with

uncontrolled type 2 diabetes

sought to compare the efficacy of

SGLT-2 inhibitors remogliflozin

and canagliflozin, as an add on to

metformin and a DPP-4

inhibitor.

▪ Both remoglifozin 100 mg and

canagliflozin 300 mg conferred

comparable reductions in A1c

(-1.96% vs. -1.67%, p=0.023)

after 12 weeks of treatment.

▪ Remogliflozin demonstrated

improved weight loss compared

to the canagliflozin arm (-1.38 kg

vs. -0.88 kg, p<0.001).

▪ Notably, canagliflozin was 4.3x

costlier than remogliflozin; This

analysis suggests that

remogliflozin may be a more

cost-friendly alternative to

canagliflozin in India, where the

therapy is approved.
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Comparative Rate of

Amputations among

Type 2 Diabetes Patients

Starting Different SGLT2

Inhibitors

Stephanie Hakimian, Amisha

Wallia, Raymond Kang, Andrew

J. Cooper, Matthew O'brien,

David T. Liss, Sterling A. Harris,

Manisha Cherupally, Emily D.

Parker, Ronald T. Ackermann

▪ A retrospective, observational,

cohort study used 2014-2017

data from a large US commercial

and Medicare Advantage health

plans to compare amputation

rates between patients on

SGLT-2 inhibitors canagliflozin,

dapagliflozin, and empagliflozin.

▪ Non-traumatic amputation rates

for patients treated with SGLT-2

inhibitors were universally low

(<3 events per 1,000 person

years) and did not differ amongst

the three molecules.

▪ The study was however limited

by a relatively short duration of

follow-up (~17 months) for an

amputation outcome.

Alleviating Carbohydrate

Counting Burden in Type

1 Diabetes (T1D) with the

Artificial Pancreas and

Empagliflozin (EMPA)

Ahmad Haidar, Jean-François

Yale, Leif Erik Lovblom, Nancy

Cardinez, Andrej Orszag, Cesar

M. Falappa, Nikita Gouchie-

Provencher, Anas El Fathi,

Devrim Eldelekli, Daniel Scarr,

Bruce A. Perkins

▪ A non-inferiority, open-label,

randomized crossover trial

(n=30) aimed to assess whether

adjunctive use of empagliflozin

with an artificial pancreas (AP)

system could alleviate carb-

counting burden in adults with

type 1.

▪ Each participant used the AP on

five non-consecutive days at

home with empagliflozin 25 mg

and (i) carbohydrate counting;

(ii) simple meal announcements;

and (iii) no meal announcements

(fully automated), and no

empagliflozin with (iv)

carbohydrate counting; and (v)

simple meal announcements.

▪ The fully automated AP with

empagliflozin was found to be

inferior to the AP with

carbohydrate counting without

empagliflozin (mean glucose

10.0 ± 1.6 vs. 8.5 ± 1.5 mmol/L,

p<0.001).
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▪ However, the AP with simple

meal announcement and

empagliflozin was found to be

non-inferior (p=0.003).

▪ No diabetic ketoacidosis was

observed in any arms of the

study.

▪ These results suggest that

empagliflozin may alleviate the

burden of carbohydrate counting

in patients using an AP but does

not allow for a completely

automated system.

SGLT2 Inhibitors as

Adjuvant Therapy for

Type 1 Diabetes: An

Italian Center Experience

Silvia Pieralice, Dario

Tuccinardi, Shadi Kyanvash,

Daria Maggi, Lavinia Monte,

Silvia Irina Briganti, Silvia

Manfrini, Paolo Pozzilli

▪ A retrospective, observational

study of n=46 adults with type 1

diabetes in Italy treated with

dapagliflozin 5 mg as an adjunct

to insulin showed statistically

significant improvements in (i)

A1c (-0.86%, p<0.01); (ii) weight

(-2.5 kg, p<0.011); and (iii)

insulin requirement (-0.17 IU/

kg, p<0.01), compared to

baseline after six months of

treatment.

▪ In a subgroup of participants on

CGM (n=16), a statistically

significant improvement in time

in range (+9%, p<0.01) was also

observed at six months, without

an increase in time in

hypoglycemia.

▪ No serious adverse events

occurred during the study

period; 10% of participants

discontinued treatment, mainly

due to genitourinary infections,

polyuria, or limited perceived

effectiveness.
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Empagliflozin and

Obstructive Sleep Apnea

(OSA): Exploratory

Analysis from the EMPA-

REG OUTCOME Trial

Ian J. Neeland, Bjorn Eliasson,

Takatoshi Kasai, Nikolaus Marx,

Bernard Zinman, Silvio E.

Inzucchi, Christoph Wanner,

Isabella Zwiener, Brian S.

Wojeck, Henry K. Yaggi, Odd

Erik Johansen

▪ Obstructive sleep apnea (OSA) is

a condition that occurs more

frequently in people who are

obese and have type 2 diabetes.

▪ Of the n=7,020 participants in

the EMPA-REG outcome trial for

empagliflozin in people with type

2 diabetes, 6% of participants

reported OSA at baseline.

▪ This exploratory analysis found

that empagliflozin conferred a

greater weight reduction in

patients with OSA than those

without OSA at baseline (-3.44

kg vs. -2.42 kg at 108 weeks).

▪ In those without OSA at baseline,

empagliflozin seemed to reduce

onset of OSA during treatment

by 52% (HR = 0.48; 95% CI:

0.27 to 0.83).

▪ These benefits are possibly

mediated by empagliflozin's

effects on OSA risk factors, but

the results warrant greater

investigation into the use of

empagliflozin to treat OSA and

type 2 diabetes.

Effect of Sotagliflozin

Added to Insulin Therapy

on Beta-Hydroxybutyrate

in Patients with Type 1

Diabetes

Anne L. Peters, Thomas Danne,

Sangeeta Sawhney, Phillip L.

Banks, Michael J. Davies, Pablo

Lapuerta

▪ A post-hoc analysis of the

inTandem1 and inTandem2 trials

investigated the effect of

SGLT-1/2 inhibitor sotagliflozin

on BHB levels in patients with

type 1 diabetes, over 52 weeks of

treatment.

▪ Sotagliflozin showed small

median elevations (≤0.05 mmol/

L) in blood BHB levels compared

to placebo (p<0.001).

▪ The proportion of patients with

≥1 BHB measurement ≥0.6

mmol/L was ~45-47% and ≥1.5

mmol/L ~6.8%, however

incidence of diabetic
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ketoacidosis was <4% overall on

sotagliflozin.

▪ These findings suggest that

although patients may have

experienced elevated ketone

levels, the majority were able to

recognize and manage these

symptoms without progression

to DKA.

Empagliflozin Attenuates

Fasting and Postprandial

Hyperglycemia in Totally

Pancreatectomized

Patients: A Randomized,

Double-Blinded, Placebo-

Controlled Crossover

Trial

Mille Baekdal, Asger Lund,

Sophie W. Nielsen, Jan H.

Storkholm, Carsten Hansen,

Tina Vilsbøll, Filip K. Knop

▪ A randomized, double-blinded,

placebo-controlled, cross-over

trial examined the effects of

empagliflozin on 3-hour mixed

meal tests (MMTs) in n=10

patients with total

pancreatectomies vs. (ii) n=10

controls without diabetes.

▪ Empagliflozin significantly

lowered plasma glucose

excursions following an MMT in

patients with pancreatectomies

(p=0.007), though not to the

same level as in controls.
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SGLT2 Inhibitors

Improve Day-to-Day

Glucose Variability in

Patients with Type 1

Diabetes

Koki Chiba, Kyuyong Cho,

Hiraku Kameda, Akinobu

Nakamura, Yui Shibayama,

Hiroshi Nomoto, Tatsuya

Atsumi, Hideaki Miyoshi

▪ A retrospective, real-world study

(n=51) assessed the effects of

SGLT-2 inhibitors in patients

with type 1 diabetes after 12

weeks of treatment in Japan.

▪ A1c was significantly reduced

from 8.1% at baseline to 7.7%

(p<0.001); Body weight was

significantly reduced from 64.8

kg to 63.2 kg (p<0.001).

▪ CGM data obtained from n=29 of

the patients showed that time in

range significantly increased

from 42.1% at baseline to 55.7%

(p<0.01).

▪ Time above range significantly

decreased from 56.4% at

baseline to 42.5% (p<0.01),

while time below range was

unchanged (1.56% vs. 1.89%).

Cost-Effectiveness of

Empagliflozin vs.

Liraglutide as Second-

Line Therapy for Type 2

Diabetes in the United

States

Odette Reifsnider, Pratik Pimple,

Matthew J.D. Stargardter, Sarah

Brand, Nihar Desai, Sharash

Shetty

▪ An economic simulation model

was used to evaluate (i)

empagliflozin as a second-line

therapy, followed by GLP-1

liraglutide vs. (ii) liraglutide as a

second-line therapy, followed by

empagliflozin, in patients with

type 2 diabetes on metformin;

Outcomes were simulated using

data from UKPDS.

▪ Compared to liraglutide as the

second line therapy,

empagliflozin was found to

confer 0.32 quality-adjusted life

years (QALYs) and led to

similarly lowered lifetime costs

(by $11,422/patient).

▪ As such, empagliflozin may be a

preferential second-line therapy

agent to liraglutide, with benefit

on QALYs and the same cost-

effectiveness.
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Cost Effectiveness of Oral

Semaglutide 14 mg vs.

Empagliflozin 25 mg in

Canada

Aiden R. Liu, Peter G. Bech,

Adam Fridhammar, Andreas

Nilsson, Michael Willis, Solomon

Nuhoho

▪ Economic modeling using both

the (i) IHE-Diabetes Cohort

Model (IHE-DCM); and (ii)

Economic and Health Outcomes

microsimulation model (ECHO-

T2DM) was performed to

compare oral semaglutide and

empaglifozin in patients with

type 2 diabetes; Data from

PIONEER 2 was used to

extrapolate benefits with oral

semaglutide.

▪ In both models, oral semaglutide

was associated with more QALYs

than empagliflozin over 40 years

of usage (0.39 with IHE-DCM

and 0.34 with ECHO-T2DM).

▪ The gains came with increased

costs, which yielded incremental

cost-effectiveness ratios (ICERs)

of CAD $21,115 and $27,496/

QALY gained, respectively; Both

these values are below the

common "willingness-to-pay"

threshold of CAD $50,000/

QALY.

GLP-1 Agonists
Pfizer's Small Molecule Oral GLP-1 Candidate Delivers Impressive Dose-
Dependent Effects on Weight and Glucose in Phase 1 Trial

Dr. Aditi Saxena presented highly positive phase 1 data for Pfizer's oral GLP-1 candidate
(PF-06882961), demonstrating impressive dose-dependent effects on glucose levels and body
weight after one month. The trial enrolled 98 patients with type 2 who were on metformin at baseline to
either placebo or one of five doses of the twice-daily oral candidate (10 mg, 15 mg, 50 mg, 70 mg, or 120 mg).
In the highest 120 mg group, meaningful effects on fasting plasma glucose (-90 mg/dL from baseline), mean
daily glucose (-106 mg/dL), A1c (-1.2%), and body weight (-7.9 kg) were seen. See table below for the full
breakdown of results for each dose. Baseline A1c between the various cohorts ranged from 8.0% to 8.6%.
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▪ On safety, most adverse events in were mild/moderate. 85% of trial participants reported at
least one adverse event. Of 319 total adverse events in the trial, 294 were deemed mild. Of the 23
adverse events that were considered to be moderate in severity, 18 were related to treatment. The
proportion of patients experiencing an adverse event increased with higher doses of the study drug,
from 67% with the lowest dose to 100% with the 120 mg dose. The usual GI-related side effects with
GLP-1 therapy emerged, including nausea (49%), diarrhea (25%), and vomiting (27%). Six
participants on the study drug discontinued during the trial, only two of which were related to
adverse events.

▪ Pfizer's management has been very enthusiastic about the potential of this candidate.
On Pfizer's 1Q19 earnings call, Global President of Worldwide R&D Dr. Mikael Dolsten highlighted
the "unique chemistry" of the candidate and noted that "to the best of our knowledge, this is the only
true small molecule that has come this far and shown this level of promise in favorable PK/PD
effects." We're very happy to see this enthusiasm coming from Pfizer, especially in light of a
relatively disappointing launch for its Merck-partnered SGLT-2 inhibitor Steglatro.

▪ Taking a step back, we note that competition is shaping up to be fierce within the oral
GLP-1 landscape. Novo Nordisk has paved the way with the landmark approval of Rybelsus (oral
semaglutide) in September 2019 as the first oral GLP-1 option, and several promising candidates are
not far behind in development. Several large diabetes manufacturers, including Lilly and AZ, have
oral GLP-1 candidates in their pipelines (Novo Nordisk also has another oral GLP-1 in its pipeline as
well). vTv and Pfizer round out the oral GLP-1 landscape. Our sense is that the next push in the oral
GLP-1 field will be a shift to small molecule candidates (instead of larger peptide drugs like
semaglutide), which might allow for cheaper manufacturing costs, better bioavailability, enhanced
patient experience by eliminating fasting requirements, lower costs for patients, and potential
combination pills with SGLT-2 inhibitors.

▪ Pfizer has already moved this candidate into phase 2, with at least one known trial
expected to begin in July 2020. That trial - listed on ClinicalTrials.gov here - is using 2.5, 10,
40, 80, and 120 mg doses of the candidate, which is slightly different from the doses tested in this
phase 1 study. To be sure, we're glad to see such a wide range of doses continue to be investigated by
Pfizer for this candidate. The trial will run for 16 weeks and primarily assess A1c reductions.
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Lilly and Novo Nordisk Highlight Competing Real-World Data Touting Trulicity
and Ozempic, Respectively

▪ Lilly promoted a poster that found Trulicity as having a higher adherence and
persistence than Novo Nordisk's Ozempic and AZ's Bydureon after six-months of
follow-up. The real-world observational study compared six-month adherence and persistence
rates amount patients initiating one of these GLP-1, using insurance claims from the HealthCore
Integrated Research Database. Trulicity users were then propensity matched 1:1 to Ozempic or
Bydureon users. After six months, at least according to how data was collected, it was seen that
Trulicity users were more likely to be adherent and less likely to discontinue therapy than both
Ozempic and Bydureon users (see table below for the full data). Adherence for Trulicity (defined as
having a proportion of days covered ≥80%) was 60%, compared to 43% for Ozempic and 40% for
Bydureon. Persistence (defined as how long on average patients stayed on treatment) for Trulicity
was 144 days, compared to 130 days for Ozempic and 121 days for Bydureon. Treatment
discontinuation rates were 31% for Trulicity vs. 41% for Ozempic and 49% for Bydureon. From our
point of view, while we've heard considerable patient enthusiasm for Trulicity stemming from its
friendly once-weekly dosing and IDEO-designed autoinjector pen, which may help to explain these
results, we've also heard very positive feedback on Ozempic and Bydureon. Nonetheless, we still
believe that as a whole, too few patients are on any GLP-1 agonist, and that the field must first focus
less on intra-class differences and simply on ensuring that any patient who may benefit from a
GLP-1 can get on one.

▪ Novo Nordisk highlighted data from a real-world study, EXPERT, that demonstrated
the efficacy of Ozempic in patients with previous GLP-1 exposure. The EXPERT trial used
prescription data to examine patients who switched from a GLP-1 to Ozempic. In these patients that
switched to Ozempic, significant reductions in both A1c and weight were seen (2.2% drop for those
w/ baseline ≥9% and 1.1% for those w/ baseline ≥7%). A similar pattern was seen with weight loss,
as an average of 2.2 kg weight loss was seen after six months and 3.5 kg loss at 12 months after
switching to Ozempic. These results confirm the impressive efficacy seen in the SUSTAIN program
for Ozempic that highlighted the therapy as being leaps and bounds above its competitors in the
GLP-1 class in terms of delivering meaningful outcomes on A1c and weight. Importantly, since the
SUSTAIN program only employed Ozempic in GLP-1 naïve patients, these data add important new
context surrounding the use of Ozempic in patients who may have already tried GLP-1 therapy.
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Digging deeper, we're curious to see how the data might reveal differences in outcomes regarding
which specific GLP-1 therapy a patient switched from before using Ozempic - were effects consistent
across each therapy?

Exploratory 52-Week Results from AWARD-11 Trial of High-Dose Trulicity Show
Sustained Effects on A1c and Weight, Consistent with 36-Week Data

A week after presenting full 36-week results at ENDO 2020, Dr. Juan Frias followed-up with
exploratory 52 week results from the AWARD-11 trial. Results after 52-weeks tightly mirrored the
impressive efficacy seen with higher doses of Trulicity in the 36-week data from the trial. As a reminder,
Trulicity is currently approved and marketed in 0.75 and 1.5 mg once-weekly doses - in AWARD-11, Lilly
hoped to show the potential of higher doses (3.0 and 4.5 mg) in helping patients achieve and maintain A1c
and body weight goals. After 52 weeks of treatment, significant A1c reductions of 1.83% and 1.71% were seen
with 4.5 mg and 3.0 mg doses of dulaglutide when compared to 1.5 mg (1.52% drop). A greater proportion of
patients also reached an A1c goal of below 7% with the higher doses: 72% for the 4.5 mg group and 65% with
the 3.0 mg group, compared to 59% for the 1.5 mg arm. Similar significant dose-dependent effects on body
weight were also seen: 5.0 kg weight loss in the highest dose, 4.3 kg in the 3.0 mg group, and 3.5 kg with the
current Trulicity dose. These results are essentially identical to the 36-week results - a reassuring sign that
treatment effects do not wane over this longer period of time. Although, positively, on weight, a continued
effect with weight loss may be occurring between 36 weeks and 52 weeks, hinting at further potential weight
loss effects with longer treatment. See the table below for the full comparison of outcomes.
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▪ Adverse event data were also consistent with those presented at 36-weeks, with a
general trend toward higher rates of GI-related events in the higher dose arms. This
trend is expected for higher doses of GLP-1, but we note that the overall rates were relatively well-
balanced between all doses. In the 4.5 group, there were 239 nausea/diarrhea/vomiting events,
compared to 229 in the 3.0 mg group and 173 in the 1.5 mg group. In terms of total treatment-
emergent adverse events, there were 408 in the 4.5 mg group, 384 in the 3.0 mg group, and 380 in
the 1.5 mg group.

▪ Mean A1c at baseline in the trial was 8.6%, which is higher than previous studies in the
AWARD program. Dr. Frias explained that this design was implemented in order to more
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accurately depict the patient population that may benefit from treatment intensification with a
higher dose of dulaglutide. Lilly is envisioning high-dose Trulicity as an intensification option for
patients currently on Trulicity that may not be meeting their A1c goals and might prefer to stay on
the same medication instead of adding on another diabetes medication or switching to a new
therapy altogether. High dose Trulicity may also be positioned as a competitor to Novo Nordisk's
Ozempic (more on this below).

▪ We note that from a commercial perspective, higher dulaglutide doses could also
serve as a link between current Trulicity doses and upcoming GIP/GLP-1 receptor dual
agonist tirzepatide - submission is currently expected ~2022 based on the timeline for the phase
3 SURPASS program. Management has already stated that it would cannibalize Trulicity sales to
make tirzepatide the new standard-of-care, assuming outstanding efficacy and ameliorated
tolerability concerns are sustained in phase 3 - this is obvious from our view and very similar to the
way in which Novo Nordisk sales for Ozempic are skyrocketing and Victoza sales are dropping. Lilly
has stated that it views high-dose Trulicity as a treatment intensification option for patients not
meeting goals on Trulicity 1.5 mg. Moreover, we also see these higher doses of Trulicity as Lilly's
response to Novo Nordisk's once weekly Ozempic, which had shown superiority to Trulicity in the
SUSTAIN 7 trial. SUSTAIN 7 had shown a 1.8% A1c drop with semaglutide compared to 1.4% for
Trulicity (baseline 8.2%), making the A1c reductions seen with dulaglutide 3.0 and 4.5 mgs in
AWARD-11 very comparable to that of semaglutide in SUSTAIN 7 (with both trials enrolling similar
patient populations of those on background metformin therapy). Of course, Novo Nordisk is itself
investigating higher doses of semaglutide, which it expects to show similar A1c and weight effects as
Lilly's tirzepatide.

REWIND Post-Hoc Analysis Finds 17% RRR on Composite Renal Endpoint, Adding
to Evidence For GLP-1 Class Effect

Dr. Jonathan Shaw presented results from a post-hoc analysis of the REWIND CVOT that
suggest significant effects with dulaglutide treatment on impacting renal outcomes. On several
key renal composite endpoints, dulaglutide was associated with significant improvements vs. placebo: a 17%
RRR on a composite of sustained eGFR decline ≥40%, end-stage renal disease (ESRD), and all-cause death;
an 18% RRR on the composite of sustained eGFR decline ≥40%, ESRD, and CV/renal death; and a 28% RRR
on the composite of sustained eGFR decline ≥40%, ESRD, and renal death.
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▪ Renal outcomes for REWIND were first presented at ADA 2019 along with the initial
readout from the trial. That analysis showed that on the primary composite of new
macroalbuminuria, 30% fall in eGFR, or progression to renal replacement, Trulicity conferred a
significant 15% risk reduction (HR=0.85, 95% CI: 0.77-0.93, p=0.0004). This was driven primarily
by reduction in new macroalbuminuria (HR=0.77, 95% CI:0.68-0.87), followed by sustained eGFR
decline (HR=0.89, 95% CI:0.78-1.01, p=0.066), and slightly by reduction in renal replacement
therapy (HR=0.75, 95% CI:0.39-1.44, p=0.39). Seeing as the eGFR component just barely missed
out on superiority, a sensitivity analyses with more stringent guidelines (which are often used in
dedicated renal trials or other CVOTs, e.g., DECLARE) was subsequently presented: If the eGFR

www.closeconcerns.com 233

https://www.closeconcerns.com/knowledgebase/r/a825c97c#REWIND:_Trulicity_Gives_12_RRR_on_3-pt_MACE_Showing_that_GLP-1_Mediated_Cardioprotection_Applies_to_Type_2_Without_Established_CVD_Effect_Driven_by_Stroke_Trend_Toward_Mortality_Benefit_Encouraging_Renal_Data
https://www.closeconcerns.com/knowledgebase/r/b1c9db5f#Full_DECLARE_Results:_27_Risk_Reduction_on_Hospitalization_for_Heart_Failure_with_Farxiga_Drives_Superiority_on_Co-Primary_Composite_Balanced_Across_Primary_and_Secondary_Prevention_No_Superiority_on_MACE_or_Components_Impressive_Renal_Effects_and_Safety_


decline threshold had been set at ≥40%, then the component would've reached nominal significance
in favor of Trulicity (HR=0.70, 95% CI:0.57-0.85, p=0.0004), which further improved when tested
at ≥50% (HR=0.56, 95% CI:0.41-0.76, p=0.0002). We note that the analysis presented here today
uses this ≥40% cutoff.

▪ KOL consensus around renal outcomes for REWIND were semi-enthusiastic following
initial presentation at ADA 2019, with some noting that the effect seemed to be driven
by reductions in macroalbuminuria. Experts view this endpoint as the most prevalent but
least important component in assessing renal efficacy. We imagine that reaction in light of this new
analysis will be much more positive, considering that dulaglutide treatment was shown to convey
significant benefits on much "harder" outcomes of eGFR decline, ESRD, and renal/CV/all-cause
death. We also find it very impressive that these benefits were delivered in the comparatively "low-
risk" population that REWIND enrolled. Nevertheless, the data for the GLP-1 class on renal
outcomes is still a notch below the SGLT-2 class, which has shown tremendous efficacy on impacting
these same outcomes.

▪ Looking ahead, for the strongest evidence on GLP-1s and potential renal protection,
we're waiting on results from Novo Nordisk's FLOW trial of semaglutide in CKD. As a
reminder, the FLOW trial was initiated in June 2019 and will enroll 3,160 patients with type 2
diabetes and CKD (eGFR 25-75 ml/min/1.73 m2) for up to five years. Expected completion is August
2024, and the primary endpoint is a composite of persistent eGFR decline of ≥50%, reaching ESRD,
and CV or renal death. Traditional MACE endpoints will also be measure. This is a highly notable,
first-ever renal outcomes trial among GLP-1s, and it's clear that enthusiasm is high for the trial's
potential in further informing renal benefits of the GLP-1 class. We've sensed optimism from Novo
Nordisk that more efficacious GLP-1s (such as semaglutide) may be able to compete in the future
with renal outcomes data from the SGLT-2 class, along with providing the additional benefit of not
losing their glucose lowering abilities in patients with a lower eGFR.

Small Renal Outcomes Trial Finds Significant Effects on UACR w/ Twice-Daily
Exenatide vs. Insulin Lispro, Adding to Evidence of Modest Class Effect

A small renal-outcomes focused RCT examining GLP-1 exenatide twice-daily (AZ's Bydureon)
in type 2 patients with DKD found significant reductions in UACR levels after 24-weeks. The
study enrolled 92 patients across four general hospitals in China between 2016-2019 and randomized
participants to either twice-daily exenatide or mealtime lispro. Mean age was 56 years, baseline 24-hr UACR
was 1512 mg, mean eGFR was 70, and all patients were on background glargine treatment. After 24 weeks,
exenatide treatment was associated with a significant 30% decreased reduction in 24h-UACR percentage
change (p=0.02). Consistent with the known profile of exenatide, significant reductions were also seen in
body weight at 24 weeks. Mean body weight declined by 1.3 kg after 24 weeks, for a total difference between
the insulin lispro add-on group of 2.7 kg (p=0.0001).

▪ These outcomes add to the growing body of evidence suggesting modest renal effects
with GLP-1 therapy. Consensus among the field has been that GLP-1 provide some benefit in
improving renal function, but do not impact the "harder" endpoints assessing renal health such as
eGFR. This is more apparent when comparing data from the GLP-1 class with the SGLT-2 class, as
SGLT-2s have been consistently shown to robustly impact eGFR and other renal endpoints.

▪ For the strongest evidence on GLP-1s and potential renal protection, we're waiting on
results from Novo Nordisk's FLOW trial of semaglutide in CKD. As a reminder, the FLOW
trial was initiated in June 2019 and will enroll 3,160 patients with type 2 diabetes and CKD (eGFR
25-75 ml/min/1.73 m2) for up to five years. Expected completion is August 2024, and the primary
endpoint is a composite of persistent eGFR decline of ≥50%, reaching ESRD, and CV or renal death.
Traditional MACE endpoints will also be measure. This is a highly notable, first-ever renal outcomes
trial among GLP-1s, and it's clear that enthusiasm is high for the trial's potential in further
informing renal benefits of the GLP-1 class. We've sensed optimism from Novo Nordisk that more
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efficacious GLP-1s (such as semaglutide) may be able to compete in the future with renal outcomes
data from the SGLT-2 class, along with providing the additional benefit of not losing their glucose
lowering abilities in patients with a lower eGFR.

Medicare Beneficiaries are 55% and 69% Less Likely to be Prescribed GLP-1s and
SGLT-2s Than People w/ Commercial Insurance, According to New Analysis

Mayo's Dr. Rozalina McCoy gave a sobering oral presentation highlighting vastly lower usage
of DPP-4 inhibitors, GLP-1 agonists, and SGLT-2 inhibitors among people with diabetes on
Medicare vs. those with commercial insurance. Using data from the OptumLabs Data Warehouse
dataset, Dr. McCoy and colleagues tracked the proportion of commercially-insured and Medicare-insured
patients taking each of these three drug classes from 2013 to 2018. Over this five year period, Medicare
beneficiaries were 39% less likely to be prescribed a DPP-4 inhibitor (OR=0.61; 95% CI: 0.60-0.63), 55% less
likely to be prescribed a GLP-1 agonist (OR=0.45; 95% CI: 0.44-0.45), and 69% less likely to be prescribed an
SGLT-2 inhibitor (OR=0.31; 95% CI: 0.30-0.31). (The analysis was adjusted for age, sex, race/ethnicity,
prescriber specialty, and comorbidities). All three of these drug classes are characterized by low hypoglycemia
risk and low risk of weight gain, whereas GLP-1 agonists and SGLT-2 inhibitors also promote weight loss and
confer cardiovascular and renal benefits. It is saddening to think that such a small proportion of Medicare
beneficiaries can reap the benefit of these next-generation therapies, despite, as Dr. McCoy pointed out,
similar formulary coverage of these agents as with commercial insurance. Though not explicitly outlined in
this study, the lower prescription rates of DPP-4 inhibitors, GLP-1 agonists, and SGLT-2 inhibitors among
Medicare beneficiaries suggests that these patients have a massively higher likelihood of being prescribed
older, less effective therapies such as sulfonylureas, which have a notoriously high risk of hypoglycemia and
association with weight gain. Many also believe they prompt faster beta cell burnout, though admittedly that
research is not possible to cite that we know of.

Our curiosity is piqued (and beyond) regarding the underlying factors that contribute to these discrepancies
in prescriptions according to patients' health insurance plans, and this surely calls for more research - except
that, as we've heard, researchers are often discouraged from using SFUs in their research because they are
said to be unsafe. While we'd never say they should fundamentally be off the market, we would like to see
them gone when DPP-4 inhibitors are fully generic, cheap, and available to everyone. Given the sudden
importance that more stakeholders in the world feel toward helping people reach healthy weights, we believe
it may be possible to get rid of SFUs - we certainly do not see them as appropriate to be in "Standards of Care"
for those who can get any other compounds. Due to cost, sometimes SFUs are all that is available, though we
would also like to see and make sure that people with diabetes only take SFUs after they have explored all
forms of patient assistance programs - that is hard in the US when HCPs have a challenging time helping on
this front.

▪ We are particularly concerned by the lower rates of GLP-1 agonist and SGLT-2
inhibitor prescriptions for Medicare beneficiaries, given these agents' profound
benefits for cardiovascular complications of diabetes and their growing recognition in
prompting better kidney health. As illustrated in the graph below, the rates of GLP-1 agonist
and SGLT-2 inhibitor use have risen for both Medicare beneficiaries and commercially-insured
people; however, the speed of GLP-1 agonist and SGLT-2 inhibitor adoption has been much faster
among the commercially-insured. Between 2013-2018, the proportion of commercially-insured
people prescribed GLP-1 agonists rose from 6.6% to 13.9% whereas the rate for those who were
Medicare beneficiaries rose from about 2.2% to 6.1 %. This is particularly egregious since GLP-1 was
actually discovered by Dr. John Eng, a Vet himself (see our GTC Bio 2013 report on type 2 therapy
innovation to read more or our 2014 AACE report for a story on Dr. Eng himself and "My exendin-4
Journey" or even going back to 2005, see an extended story on Dr. Eng and "Amylin and Amylin's
Byetta: Debunking the Top Ten Myths"). Meanwhile, the proportion prescribed SGLT-2 inhibitors
rose from 0% to 14.1% between 2013-2018 for the commercially insured, while among Medicare
beneficiaries SGLT-2 inhibitor prescription rates alike increased from 0% to only 4.6%.
Interestingly, the proportion of DPP-4 inhibitor prescriptions among commercially insured people
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fell from 16.5% to 12.0% between 2013 and 2018, likely in favor of newer and more effective GLP-1
agonists and SGLT-2 inhibitors, whereas DPP-4 inhibitor prescription rates among Medicare
beneficiaries has remained relatively stable between 12-13%. We are very surprised, actually, that
the DPP-4 inhibitor rates were so high for those on Medicare, relatively speaking; when one adds the
three classes for those on Medicare in 2013, one can eyeball the total looking to still be under 15%
(0% for SGLT-2s, 2.2% for GLP-1, and 12.2% for DPP-4 inhibitors) while the three for those
commercially insured was approaching 24% (0% plus 6.8% plus 16.5%); by 2018, the three for
Medicare were at 23.8% (4.6% plus 6.1% plus 13.1%) while for commercial insurers they were at 40%
(12% plus 13.9% plus 14.1%), creating an even wider rift.

Pilot Study Finds that in Patients with Obesity, Liraglutide May Affect Neural
Responses to Sugar

In an exciting pilot study, Dr. Kelly Joseph (Yale School of Medicine) found that treating
patients with obesity with liraglutide may cause weight loss by altering neural responses and
eating behaviors. After treating patients with obesity for 12 weeks with 3.0mg liraglutide daily (Novo
Nordisk's Saxenda), Dr. Joseph and colleagues found that patients ate less, experienced fewer cravings, and
opted for healthier, non-sugary food options. Patients also showed greater activation of the thalamus, a
subcortical brain region known to relay sensory signals to other important regions of the brain. These
preliminary results suggest that the traditional weight-lowering effects of liraglutide and other GLP-1 receptor
agonists may be due, in part, to changes in brain and behavior.

▪ Background. Among its known weight- and glucose-lowering effects, GLP-1 analogues have been
shown to alter eating behaviors in both rats and humans. By acting on GLP-1 receptors in the brain,
GLP-1 analogs reduce cravings, decrease calorie intake, and make people less likely to opt for sugary
and energy-dense foods. However, the neural mechanisms underlying these changes - particularly
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for patients with obesity - remains to be fully understood. Dr. Joseph and colleagues set out to
further understood whether (i) GLP-1 analogues change sugar preference and eating behavior in
people with obesity, and (ii) if GLP-1 analogues affect how their brains respond to high fructose corn
syrup.

▪ Methods. Lean (n=5; mean BMI, 20.5 kg/m2) and obese (n=8; mean BMI, 38.1 kg/m2)
participants were instructed to wear a FreeStyle Libre Pro CGM for 14 days and provide three
24-hour diet recalls. Average age was 21.2 years for the lean group and 26.0 years for the obese
group. In the lean group, 60% of participants were female and 80% were non-Caucasian. In the
obese group, 88% of participants were female and 63% were non-Caucasian. Participants also
underwent oral glucose tolerance tests (OGTTs), whole body insulin sensitivity index assessments
(WBISI), and were subject to functional MRI (fMRI) scans after ingesting high fructose corn syrup
(HFCS). Both groups also completed craving questionnaires and underwent a videotaped food snack
task, in which patients were given the freedom to eat as much or as little of 3 "savory" and 3 "sweet"
food options for a 30-minute window. Total bites and caloric consumption (measured by the
difference in food weight before and after the test) were measured. Participants in the obese group
were then prescribed a daily dose of 3.0mg liraglutide for 12 weeks before undergoing OGTT,
WBISI, CGM, fMRI, craving questionnaires, and food snack assessments once again.

▪ Compared to lean participants, obese participants before liraglutide treatment (OB
PreTx) had higher average insulin levels in OGTT, higher insulin resistance assessed
by WBISI, and ate more during the snack test. OB PreTx participants also showed non-
significant but increasing trends in food craving scores. Interestingly, real world 24-hour caloric
consumption results did not reveal significant differences between lean and OB PreTx groups,
although OB PreTx groups did report greater sugar consumption. In the fMRI test, those in the OB
PreTx group demonstrated increased perfusion to the putamen, caudate, and insula brain regions
after HFCS ingestion compared to those in the lean group. These brain regions are associated with
motivation, reward, and taste perception.

▪ Compared to OB PreTx participants, obese patients during liraglutide treatment (OB
DuringTx) had lower glucose levels in OGTT, ate fewer calories in a 24-hour report
and in the snack task, and had increased blood flow to the thalamus following HFCS
ingestion. Insulin levels during the OGTT were also significantly different (P<0.005) between OB
DuringTx and both OB PreTx and lean groups. Dr. Joseph suggested this effect may be due to the
incretin effects of the GLP-1 class. Interestingly, Dr. Joseph also proposed that participants in the
OB DuringTx group were computing sensory information to a greater extent than others during the
fMRI scan; the thalamus is known to serve "sensory relay" functions, after all.
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Mechanism of Action Study Finds Dapagliflozin Impairs Suppression of
Endogenous Glucose Production, but Exenatide Overcomes this Rise

Dr. Mariam Alatrach presented data (n=21) demonstrating that SGLT-2 inhibitor dapagliflozin
impairs suppression of endogenous glucose production (EGP), but also that the addition of
GLP-1 agonist exenatide overcomes the dapa-induced rise in EGP, likely by increasing insulin
and decreasing glucagon secretion. However, exenatide was not able to entirely overcome the fasting
increase in EGP driven by dapagliflozin - peruse all the glycemic results below. As such, Dr. Alatrach
concluded that combo SGLT-2/GLP-1 therapy makes good sense from a pathophysiological perspective.
Participants were randomized to dapagliflozin 10 mg/d, exenatide 2 mg/week, dapagliflozin + exenatide, or
placebo for four weeks. A double-tracer OGTT was performed at baseline and study end. At baseline, mean
age was 51 years, BMI 31.2 kg/m2, A1c 7.9%, and FPG 172 mg/dl, and there were no significant differences
across groups.
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Cardioprotection Mediated by GLP-1 Receptor Agonists: Clinical Evidence,
Mechanisms of Action, and Cellular Targets

In the symposium "How Do GLP-1 Receptor Agonists Provide Cardioprotection?" three clinicians
showed definitive evidence for the cardioprotective effects of GLP-1 and gave novel insight into their
pleiotropic mechanisms of action.

▪ Dr. Mansoor Husain (University of Toronto) highlighted results from REWIND,
SUSTAIN 6, and PIONEER 6, among other trials, to demonstrate the superior
cardioprotective effects of GLP-1 receptor agonists relative to comparable drug
agents. Among the numerous metabolic benefits that GLP-1s have shown for patients with diabetes
- 0.8-1.4% reduction in A1c, weight loss, improvements in blood pressure, and modest improvement
in lipid profiles, among other features - GLP-1s have shown tremendous promise in reducing MACE
incidence. In one meta-analysis presented by Dr. Husain, GLP-1s provided 17% relative risk
reduction on 3-point MACE compared to 11% reduction with SGLT2 inhibitor trials.
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▪ While GLP-1 RAs have been shown to increase heart rate, Dr. Husain suggested that
their metabolic and vascular benefits offset their potential for harm. Citing data from the
LEADER trial, Dr. Husain showed that in subgroups experiencing greater than 10 bpm heart rate
increase, there was no statistically significant difference between liraglutide and placebo groups on
MACE incidence or hospitalization for heart failure (HHF). In subgroups experiencing less than 10
bpm increases in heart rate, liraglutide decreased MACE incidence (HR=0.84; 95% CI: 0.73-0.96)
and HHF incidence (HR=0.81; 95% CI: 0.65-1.02). In Dr. Husain's words, it was "quite reassuring"
that a heart rate increase of 10 bpm does not exacerbate existing CV risk.

▪ Dr. Sanjay Rajagopalam (Case Western Reserve School of Medicine) took listeners
through some of the potential mechanisms by which GLP-1s confer cardioprotection.
Dr. Rajagopalam suggested that many of these beneficial effects could be due to GLP-1 directly
reducing systemic inflammation and preventing atherosclerosis. This effect may be due to GLP-1
downregulating inflammatory pathways (e.g. HMGB1 and Il-8 signaling); by preventing vascular
smooth muscle cells (VSMs) from dedifferentiating into macrophages (a common plaque-
destabilizing process); or by acting through the gut-immune axis to increase GLP-1 bioavailability,
subsequently driving down inflammation in the heart, blood vessels, liver, adipose tissue, and
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hypothalamus. Separately, Dr. Rajagopalam suggested that some of the benefits of GLP-1s may be
indirect, caused by the actions of GLP-1 cleavage products on the heart and kidney. In one example,
Dr. Rajagopalam showed data suggested that GLP-1 cleavage product 28-36 improves mitochondrial
health by a receptor-independent mechanism. By modulating the adenylate cyclase-cAMP pathway,
28-36 improves glucoses oxidation, lowers fatty acid oxidation, and ultimately confers
cytoprotection in endothelial cells within the cardiovascular artery. Dr. Rajagopalam also provided
mechanistic evidence to suggest that the effects of GLP-1s are largely independent of glycemic
control, blood pressure, and lipids.

▪ On the mechanistic side of things, Dr. Daniel J. Drucker (Mt. Sinai Hospital,
University of Toronto) expanded on the complex expression distribution of GLP-1
receptors in the body. Comparing the search for GLP1 receptors to a game of "Where's Waldo,"
Dr. Drucker emphasized that in tissues types positive for the receptor, the vast majority of cells still
lack GLP-1 receptors. By using tissue-specific GLP-1 receptor knock-out mice, Dr. Drucker's original
research showed that GLP-1 receptor expression in certain endothelial cells may drive the
vasoprotective, antioxidant, and anti-inflammatory benefits of GLP-1 agonism. In agreement with
Dr. Rajagopalam, Dr. Drucker emphasized that GLP-1's cardioprotective effect may have something
to do with reducing systemic inflammation. Both speakers emphasized the role of the gut
microbiome and intraepithelial lymphocytes (IELs) as modulators of inflammation. The actual role
of GLP-1 receptors in the heart remains unclear; while GLP-1 receptors are expressed in all four
chambers of the human heart, tremendous inter-individual variability precludes simple
explanations.

www.closeconcerns.com 242



Six-Week Liraglutide Study Finds No Effect on Pancreatic Volume, PUtitng to Rest
Concerns Over Pancreatitis and Pancreatic Cancer w/ GLP-1 Treatment

In this oral presentation, Dr. Maria Svane put to rest concerns over pancreatitis and
pancreatic cancer with GLP-1 agonists. This study investigated the effect of GLP-1 agonist liraglutide
(Novo Nordisk's Victoza) on pancreatic volume, cellularity, and DNA synthesis in men with obesity (n=14;
average age = 38 years; average MBI = 32 kg/m2) over six weeks of treatment. Liraglutide was associated with
an increase in plasma concentrations of the pancreatic enzymes amylase (+7 U/L, p<0.01) and lipase (+19 U/
L, p<0.01) from baseline within the normal physiologic range. Pancreatic volume did not significantly change
over the course of treatment (+2.1 cm3, p=0.72) and there were no signs of any change in cellular infiltration
of the pancreas. There was a sign of increased DNA synthesis in the pancreas after liraglutide therapy, as
measured by uptake of the radioactive tracer FLT in PET-MRI imaging (p=0.05), and Dr. Svane explained
that this likely underlies the increase in amylase and lipase levels. Overall, this study demonstrates that while
liraglutide increases the synthesis of pancreatic enzymes, it is not associated with any changes in pancreatic
volume or cellularity and is therefore very unlikely to increase risk of pancreatitis or pancreatic cancer.

Neprilysin - An Underappreciated Player in GLP-1 Action

University of Washington's Dr. Sakeneh Zraika introduced neprilysin, a common treatment
for heart failure, and demonstrated that neprilysin inhibition increases GLP-1 activity,
suggesting a novel therapeutic target for type 2 diabetes. She first opened by presenting data from a
post-hoc analysis from the PARADIGM-HF trial, which showed that sacubitril/valsartan (sacubitril is a
neprilysin inhibitor) treatment in people with heart failure and diabetes was associated with significantly
reduced A1c levels; the treatment group also had fewer patients requiring insulin therapy initiation compared
to the control group. With this background, Dr. Zraika illustrated the many effects of neprilysin inhibition,
particularly highlighting data showing its increase in GLP-1 levels in a time- and dose-dependent manner.
Specifically, she explained that this effect is due to the mechanism that neprilysin cleaves and inactivates
GLP-1. Showing data from the mouse model, Dr. Zraika presented findings that plasma neprilysin activity is
increased in high fat-fed mice and that neprilysin deficiency enhances oral glucose tolerance and protects
against impaired beta-cell function in high fat-fed mice. Notably, she also highlighted data of neprilysin
inhibition specifically in the intestine and the islet cell to demonstrate the more targeted effects. Results found
that intestinal neprilysin inhibition enhanced the insulin response to oral glucose in a GLP-1R-dependent

www.closeconcerns.com 243

https://www.closeconcerns.com/knowledgebase/r/11fe7183


manner and that islet neprilysin inhibition similarly enhanced glucose-stimulated secretion. As heart failure is
a common comorbidity of people with diabetes, we look forward to seeing how the potential of neprilysin
inhibition can be further explored in type 2 diabetes treatment.

Questions and Answers:

Q: Have you thought about whether neprilysin also has activity in the brain in relation to
GLP-1?

A: We have thought about it but we have not done any experiments to test it yet. We've looked at it in a lot of
different tissues so that's something we want to explore.

Q: What cell type is making neprilysin in the islet experiments?

A: It's not restricted to beta cells. We've looked at both alpha and beta cells pretty carefully. We haven't looked
at other endocrine cells too carefully. But for now, it looks like it could be coming from any of the islet
endocrine cells.

The Role of Alpha-Cell GLP-1 in Physiology and Stress

Michigan's Dr. Darleen Sandoval presented data showing the relationship between stress and
GLP-1 levels as well as new thoughts on the role of alpha-cells in GLP-1 activity in insulin
secretion. Acknowledging the wide array of GLP-1 function, Dr. Sandoval first shared how metabolic stress,
exercise, and inflammatory stress increase GLP-1 levels in the circulation. Specifically focusing on
inflammatory stress with the LPS model, she shared data showing that administration of exogenous LPS
increases plasma GLP-1 and decreases food intake and glucose levels. Moving to the role of alpha-cells, she
discussed experiments which studied Gcg null mice (mice lacking preproglucagon, which is required for both
glucagon and GLP-1) and those with intestine- and pancreas-specific expression, with data suggesting that
GLP-1 levels in the circulation are contributed to equally from both the intestine and pancreas. She also
shared data suggesting the necessity of intestinal GLP-1, particularly for aspects of insulin secretion such as
gastric emptying. When examining the role of glucagon in insulin secretion, Dr. Sandoval then presented data
with the Gcg mouse model showing that both GLP-1 and glucagon had an impact in the glucose response to
GLP-1 antagonist exendin-9. Thus, Dr. Sandoval shared the hypothesis that both of these preproglucagon
peptides are important for regulating insulin secretion. In closing, Dr. Sandoval highlighted that current
research has challenged the traditional roles of Gcg peptides, suggesting that glucose likely has a role in
stimulating some alpha-cells to secrete GLP-1 and regulate insulin secretion in a local paracrine fashion and
that glucagon also likely has a role in post-prandial settings to act at local GLP-1 receptors.

Deep Dive on GLP-1 and GIP Provide Clarity on Much-Buzzed About Incretin
Therapies, Reveal Important Question on Dual Agonism

Denmark's Dr. Filip Knop opened a GLP-1-focused symposium with an in-depth presentation
of human data on GLP-1 and GIP. He first provided an introduction to the glucoregulatory effects of
incretins, describing the glucose-dependent insulinotropic effect of GLP-1 and GIP. Dr. Knop then presented
data on the effects of endogenous GLP-1 and GIP in humans, showing that healthy people are able to increase
their incretin effect in response to increasing oral glucose loads and are thereby able to prevent exaggerated
glucose excursions. He pointed out that GIP seems to be the predominant incretin hormone in humans and
that endogenous GIP seems to stimulate both insulin and glucagon secretion in those with type 2 diabetes.
Notably, however, when examining the effects of exogenous GIP administered alone or combined with GLP-1,
there were minimal or slightly worsening effects on plasma glucose concentrations. He highlighted another
study that showed no significant reduction in energy expenditure or food intake with the two incretins
combined compared to individually, though he mentioned that longer-term studies are likely needed to better
investigate the potential combined metabolic effect. Lastly, Dr. Knop discussed data of the extrapancreatic
glucoregulatory effects of GLP-1 in totally pancreatectomized patients, finding that such patients on
lixisenatide continue to show lower postprandial glucose concentrations. These results on the two incretins'
lack of an additive effect may conflict with some of the excitement behind dual GLP-1 and GIP agonism as a
therapeutic target, as clinical trial results for Lilly's candidate tirzepatide seem strong (as discussed in the
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Q&A) - see more on the enthusiasm for the candidate here.

Questions and Answers:

Q: It seems that GIP in healthy people exerts a tremendous amount of glucose control. It
becomes somewhat less important as someone progresses toward type 2 diabetes. But you
actually show no additivity in adding GIP to GLP-1 - in fact, it may even worsen outcomes. So
how does tirzepatide work?

A: I know they have a whole development program on this. I don't know how it works and I don't think Lilly
knows either. We have seen some really robust glucose lowering and A1c lowering, as well as some very nice
body weight reductions. So maybe all these clinical results we've been seeing may be from a potent GLP-1
receptor agonist. When you use GIP infusions with GLP-1, you can actually see the GIP increase PP
[postprandial] concentrations, whereas GLP-1 has very little effect on PP concentrations. So maybe that's part
of it. I'd love to see Lilly measure PP in their studies.

GLP-1 Agonist Posters

Title Authors Details and Implications

Preferences and Health State Utilities

Associated with Routes of

Administration for Oral Semaglutide,

Injectable Semaglutide, and

Dulaglutide

Kristina Boye, Katelyn

Cutts, Katie Stewart, Kirsi

Norrbacka, Luis E.

García-pérez, Louis S.

Matza, Greenwood, In,

Bethesda

▪ Based on the release of oral

semaglutide, UK patients

were surveyed to

determine formulation

preference via mean health

state utility score.

▪ Statistically significant

difference in scores for

simple oral, oral sema,

dula injection, and sema

injection (p<0.01), except

between oral sema and

dula.

▪ Researchers concluded

that patient preference

can't be determined based

on "oral" or "injectable;"

future studies should

examine administration

details and treatment

frequency.
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Network Meta-analysis of Seven

Glucagon-Like Peptide-1 Receptor

Agonists: A Focus on Cardiovascular

Outcome Trials Data

Osamah Alfayez, Omar

Alkhezi, Abdulaali R.

Almutairi

▪ Network meta-analysis was

used to compare seven

GLP-1 agonist CVOTs in

terms of CV safety and

mortality.

▪ Oral semaglutide had

greater effects than

exenatide, dulaglutide,

albiglutide, and

lixisenatide in reducing CV

deaths.

▪ Once weekly semaglutide

and oral semaglutide are

most likely to be ranked

first in reducing negative

CV outcomes when

compared to other GLP-1s.

Liraglutide Improves NAFLD in

Patients with Type 2 Diabetes

Debasis Basu,

Soumyabrata Roy

Chaudhuri, Nilakshi Deka

▪ Treatment with liraglutide

reduced weight (p<0.001),

increased stage fibrosis

reversibility (p=0.003),

and lowered AFRI score

(p<0.001) in patients with

type 2 and NAFLD.

▪ Treatment with liraglutide

also improved A1c

(p<0.001), systolic blood

pressure, and diastolic

blood pressure (p<0.001)

▪ Liraglutide significantly

reduced hepatic fibrosis

and decreased

transaminase, weight, and

blood pressure.
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LIRA-PRIME: A Randomized Trial in

Primary Care Settings of Liraglutide

vs. OAD for Glycemic Control in

Patients with Type 2 Diabetes Not in

Control on Metformin

Jeff Unger, Margit

Kaltoft, Devayani Kolhe,

Jayant Kumar Panda,

Mehmet Sargın,

Benjamin Ole Wolthers,

Marouan Zoghbi

▪ Treatment with liraglutide

after metformin conferred

longer median time to

glycemic control and

premature treatment

discontinuation (both

p<0.0001).

▪ Treatment with liraglutide

lowered the risk of

inadequate glycemic

control (HR: 0.58; 95% CI:

0.51 - 0.66) with similar

serious AEs and

hypoglycemia.

▪ Liraglutide showed longer

glycemic control in

primary care settings

compared to oral anti-

diabetes drugs (SGLT-2i,

SU, DPP-4i, TZD, alpha-

glucosidase inhibitor)

when added to metformin.

Exploring Potential Mediators of the

Cardiovascular Benefit of Dulaglutide

in REWIND

Helen M. Colhoun,

Clinton Hasenour,

Matthew C. Riddle, Kelley

Branch, Manige Konig,

Charles Atisso, Mark

Lakshmanan, Reema

Mody, Hertzel C. Gerstein

▪ A post-hoc analysis was

performed on REWIND

data to determine which

effect of dulaglutide

accounts for MACE effects

in patients with type 2.

▪ 36% of CV benefit of

liraglutide on MACE may

be explained by A1c-

lowering (body weight and

systolic BP effects were not

significant).

▪ The majority of

dulaglutide's MACE effects

can't be explained by A1c,

weight, or systolic BP.

▪ Dulaglutide's effects may

be related to

atherosclerotic disease or

other factors requiring

further investigation.
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Risk of Cardiovascular Events and

Serious Hypoglycemia Comparing

Patients with Type 2 Diabetes

Initiating a GLP-1 Receptor Agonist or

Basal Insulin: A Propensity-Score

Matched Cohort Study

Jing Luo, Ajinkya Pawar,

Deborah J. Wexler, Dae

H. Kim, Seoyoung C.

Kim, Elisabetta Patorno

▪ This study compared the

CV effectiveness and safety

of GLP-1 agonists and

basal insulin in a real-

world sample of patients

with type 2.

▪ Starting a GLP-1 was

associated with lower risk

of MI/stroke (HR: 0.68;

95% CI: 0.51-0.90) and

serious hypoglycemia (HR:

0.38; 95% CI: 0.25-0.57).

▪ Findings support

recommendations of

starting a GLP-1 before

insulin in patients with

type 2 and not well-

managed diabetes.

Effect of Oral Semaglutide with or

without Background SGLT2i in

Patients with T2D: Subgroup Analysis

of PIONEER 4

Richard E. Pratley,

Robert Bauer, Silvio E.

Inzucchi, Kamlesh

Khunti, Eskil B. Kreiner,

Peter N. Laursen, Juris J.

Meier

▪ The efficacy and

tolerability of oral

semaglutide was compared

in patients with and

without background

SGLT-2 inhibitor use.

▪ A1c, body weight, and

safety outcomes were

similar in patients with

type 2 treated with or

without background

SGLT-2 therapy.

▪ Early discontinuation due

to AEs was slightly higher

for those on background

SGLT-2 therapy compared

to GLP-1 alone.
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Dulaglutide Shows Sustained A1C

Reduction: Two-Year U.S. Real-World

Study

Reema Mody, Maria Yu,

Michael Grabner,

Kristina Boye, Chia-chen

Teng, Anita Kwan

▪ This real-world study

investigated glycemic

control in patients who

initiate dulaglutide with

24-months of follow-up.

▪ A1c was significantly lower

with treatment of

dulaglutide starting in the

first quarter which

persisted up to 24 months.

▪ Findings support

dulagtlutide as a long-term

treatment for type 2

diabetes.

Efficacy of Oral Semaglutide

According to Race: An Exploratory

Subgroup Analysis of the PIONEER

Trial Program

Cyrus Desouza, Aslam

Amod, Klaus Kallenbach,

Peter J. Lin, Morten

Abildlund Nielsen,

Rasmus Sørrig, Eduard

Montanya

▪ A subgroup analysis of

PIONEER data was

performed to determine if

there were any differences

in the safety and efficacy of

oral semaglutide by race or

ethnicity.

▪ Greater A1c reductions

were seen in the Asian

subgroup in PIONEER 1, 4,

and 8.

▪ Treatment with

semaglutide conferred

greater A1c and weight

reductions than

comparators with

comparable tolerability

across racial/ethnic

subgroups.

▪ Findings support the

efficacy of oral semaglutide

across a wide population of

people with type 2

diabetes.
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Optimal Treatment Intensification for

Glycemic Control in Patients with T2D

on Two Oral Agents: Real-World

Comparison of GLP-1, OADs, and

Insulin

Cyrus Desouza, Andreas

Ross Kirk, Kamal K.

Mangla, Michael L.

Wolden, Ildiko Lingvay

▪ The PATHWAY 2-OADs

analysis compared

intensification of

additional oral diabetes

drugs, GLP-1s, or insulin in

patients on background

two OADs.

▪ Patients getting two OADs

were significantly more

likely to reach A1c and

weight targets if

intensifying treatment with

a GLP-1 (vs. OAD or

insulin).

▪ More patients who added a

GLP-1 discontinued one or

more baseline antidiabetic

medications.

▪ Findings can be used to

evaluate different

treatment stages for

patients with type 2.

Efficacy and Safety of Oral

Semaglutide by Baseline Age in the

PIONEER Clinical Trial Program

Vanita R. Aroda, Robert

Bauer, Christin L. Hertz,

Eduard Montanya,

Rasmus Sørrig, Mark L.

Warren, Bertrand Cariou

▪ Data from the PIONEER

trial of oral semaglutide

was analyzed based on age.

▪ Results show that

treatment with oral

semaglutide lowered A1c

and weight dose-

dependently regardless of

baseline age.

▪ Proportion of AEs were the

same across all ages, but

those in the older age

subgroup were more likely

to discontinue use.
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Greater Reductions in HbA1c and

Body Weight with Once-Weekly

Semaglutide vs. Comparators across

Baseline BMI Subgroups: A Post Hoc

Analysis of SUSTAIN 1-5 and 7-10

Vanita R. Aroda, Ofir

Frenkel, Juan P. Frias,

Charlotte Hindsberger,

Silas H. Gylvin, Carel Le

Roux, Sten Madsbad

▪ Compared to comparators,

treatment with once-

weekly semaglutide led to

greater reductions in A1c

and weight regardless of

baseline BMI.

▪ Once-weekly semaglutide's

effects were consistent

across BMI subgroups,

which suggests benefit for

patients who do not have

obesity.

▪ Findings support

semaglutide as a treatment

option for a wider

population of people with

type 2 diabetes who are not

overweight or obese.

Effects of Insulin and Exenatide on

Glycemic Control and ß-Cell Function

in Newly Diagnosed Type 2 Diabetic

Patients with Severe Hyperglycemia

Tsung-hui Wu, Harn-

shen Chen
▪ This study aimed to

compare exenatide versus

short-term insulin therapy

on beta-cell function and

insulin sensitivity in

patients with newly

diagnosed type 2 diabetes

and severe hyperglycemia.

▪ Fasting plasma glucose

levels (except at week 8)

and A1c were comparable

between both groups.

▪ Compared to the exenatide

group, beta cell function,

insulinogenic index, and

total insulin secretion

during OGTT were better

in the insulin group.

▪ After four months of

treatment, insulin and

exenatide led to similar

glycemic control, but

insulin improved beta cell

function.
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The Relationship between Timing of

Initiation on a Glucagon-Like

Peptide-1 Receptor Agonist and HbA1c

among Patients with Type 2 Diabetes

Raleigh E. Malik, Reema

Mody, Maureen J. Lage,

Kristina Boye

▪ Early initiation of a GLP-1

agonist was associated with

increased odds of achieving

A1c <7%.

▪ There may be additional

benefits to starting a GLP-1

earlier inpatients with type

2 diabetes.

HD-7671, a Nonpeptide Small

Molecule for Orally Available GLP-1

Receptor Agonist, Improves Glucose

Tolerance by Increasing Insulin

Secretion

Myoungki Baek, Daehoon

Kim, Chun Hwa Kim, Doo

Young Kim, Hyo Sun

Choi, Seung Jun Kang,

Hankyu Lee, Kyuhwan

Lee

▪ Based on findings from

treatment of HD-7671 in

cynomolgus monkeys, the

candidate has potential as

an oral, non-peptide GLP-1

agonist in type 2 diabetes.

▪ HD-7671 is potent in-vitro,

decreased blood glucose

levels, and increased

insulin secretion.

A Phase 2, Multicenter, Randomized,

Double-Blind, Placebo-Controlled,

Parallel Dose Cohort Study to Evaluate

the Efficacy and Safety of 12 Once-

Weekly Subcutaneous Doses of PB-119

to Patients with Type 2 Diabetes

Mellitus as Monotherapy

Min Xu, Pegbio Study

Group
▪ Treatment with

polyethylene glycol

exenatide (PB119; 150ug

and 200ug) in patients

with type 2 led to

significantly lower A1c

versus placebo.

▪ Treatment also conferred

significant reductions in

cholesterol and

triglycerides at the 150ug

and 200ug dose.

▪ Treatment with the 200ug

dose led to significantly

reduced weight and LDL-C.

▪ No serious adverse events

or hypoglycemic events

were reported.
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Semaglutide Added to Treatment or

Changed from Other GLP-1 Receptor

Agonist in Type 2 Diabetes: A Study to

Evaluate Real-World Effectiveness

Juan Carlos Ferrer-

garcía, Raquel Albalat

Galera, Luis Arribas, Sr.,

Mercedes, Tolosa

Torrens, Andrea Sánchez

Lorente, Ana J. Portilla,

Ana Artero, Carlos

Sánchez-juan

▪ Treatment with

semaglutide reduced A1c

by an average 1.8% in

patients who were naïve

compared to 0.6% in those

who were not (p<0.05).

▪ GLP-1 naïve patients lost

an average of 5.1 kg after

initiation, while those who

switched from another

GLP-1 lost 2.1 kg (p<0.01).

▪ Semaglutide conferred

significant reductions in

A1c and weight regardless

on if patients were

previously on GLP-1

agonists.

Dulaglutide Improves Kidney Fibrosis

Biomarker Levels in Patients with

Type 2 Diabetes and Moderate-to-

Severe Chronic Kidney Disease

Katherine R. Tuttle,

Jonathan M. Wilson,

Yanzhu Lin, Hui-rong

Qian, Kathleen Kelly-

boruff, Federica

Genovese, Morten A.

Karsdal, Kevin L. Duffin,

Fady T. Botros

▪ An exploratory analysis of

data from the AWARD-7

trial determined

dulaglutide's effects on

kidney fibrosis via serum

PRO-C6 and urinary C3M.

▪ Those treated with

dulaglutide showed

significantly lower serum

PRO-C6 and higher C3M

compared to those treated

with insulin glargine at

weeks 26 and 52; collagen

deposition decreased.

▪ Results show that anti-

fibrosis is a potential

mechanism for the

beneficial effects on CKD

in people with type 2,

requiring further study.
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Real-World Effectiveness of Once-

Weekly Semaglutide (Sema OW) from

a U.S. Commercially Insured and

Medicare Advantage Population

Jay Visaria, Chioma

Uzoigwe, Caroline Swift,

Yurek M. Paprocki,

Vincent Willey

▪ Semaglutide once-weekly

initiation was associated

with significant decreases

in mean A1c regardless of

GLP-1 use and baseline

A1c.

▪ Patients who took

semaglutide with higher

baseline insulin and

SGLT-2 inhibitor also

showed decreased A1c,

indicating that semaglutide

may be a choice

therapeutic for patients

who did not respond well

to other agents.

GLP-1-Experienced Patients Switching

to Once-Weekly Semaglutide in a

Real-World Setting (EXPERT Study)

Ildiko Lingvay, Andreas

Ross Kirk, Søren

Lophaven, Michael L.

Wolden, Jay H. Shubrook

▪ The EXPERT study sought

to determine the effects of

switching from a different

GLP-1 agonist to once-

weekly semaglutide on A1c

and weight in real-world

settings.

▪ Semaglutide led to

significantly improved A1c

and weight independent on

if a GLP-1 agonist was

previously used.

▪ Switching's effects on A1c

was significant at six

months and maintained at

12, while weight loss effects

were significant at six

months and increased after

12 months.

▪ Results support the

potential of switching

GLP-1 agonists.
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Efficacy and Safety of Once-Weekly

Semaglutide vs. Once-Daily Sitagliptin

as Add-On to Metformin in Subjects

with Type 2 Diabetes (SUSTAIN China

MRCT): A 30-Week Double-Blind,

Phase 3a, Randomised Trial

Linong Ji, Dong Xiaolin,

Freddy Eliaschewitz,

Yiming Li, Yufeng Li, Soo

Lim, Ming Liu, Ning Zu,

Soeren Rasmussen, Trine

V. Skjoeth, Guoyue Yuan,

Yu-yao Huang

▪ Treatment with once-

weekly semaglutide (0.5

mg and 1.0 mg doses) was

superior to sitagliptin in

lowering A1c and weight in

patients with type 2 on

metformin.

▪ Semaglutide conferred

similar effects in the total

population and Chinese

and Korean

subpopulations (in line

with results from the

SUSTAIN trial).

▪ Semaglutide is an effective

type 2 diabetes treatment

for people with diabetes in

China.

Glycemic and Body Weight Responses

to Oral Semaglutide in the PIONEER

Trial Program

Kathleen M. Dungan,

Christin L. Hertz, Linda

Mellbin, Morten

Abildlund Nielsen,

Rasmus Sørrig, Vincent

C. Woo, Tina Vilsbøll

▪ A post-hoc analysis was

performed on data from

the PIONEER trials to

determine that more

patients showed clinically

relevant reductions in A1c

and weight after treatment

with oral semaglutide

versus placebo or

sitagliptin.

▪ Patients had a higher

likelihood of achieving A1c

reductions >1% and weight

loss >5% with oral

semaglutide versus

comparators.
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Effect of Dulaglutide on Glycemic

Variability: Post Hoc Analysis of the

AWARD Studies

Esteban Jodar, Qianqian

Wang, Irene Romera,

Elena Caveda, Luis

Emilio Garcia

▪ Glycemic variability was

studied in people with type

2 who received dulaglutide

without insulin treatment

as a post-hoc analysis of

the AWARD trials.

▪ Treatment with dulaglutide

significantly reduced

within-day glycemic

variability from baseline to

week 26.

▪ Dulaglutide treatment is

associated with decreased

within-day and between-

day glycemic variability.

▪ The GLP-1 agonist can

potentially be used as a

monotherapy or in

combination with other

glucose-lowering agents.

Cost-Effectiveness of Empagliflozin vs.

Liraglutide as Second-Line Therapy

for Type 2 Diabetes in the United

States

Odette Reifsnider, Pratik

Pimple, Matthew J.D.

Stargardter, Sarah Brand,

Nihar Desai, Sharash

Shetty

▪ This study aimed to

determine long-term cost-

effectiveness of adding

empagliflozin as a second-

line therapy with

liraglutide as third-line

compared to liraglutide as

second-line and

empagliflozin as third-line.

▪ Empagliflozin as a second-

line treatment was

associated with improved

outcomes, higher quality of

life, and lower costs

compared to liraglutide as

second-line in patients

with type 2 with and

without CVD.

▪ Prescribing empagliflozin

as a second-line therapy

nationally in populations of

patients with type 2 or type

2 and CVD could be a cost-
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effective strategy for US

insurance payers.

Cost Effectiveness of Oral Semaglutide

14mg vs. Empagliflozin 25mg in

Canada

Aiden R. Liu, Peter G.

Bech, Adam Fridhammar,

Andreas Nilsson, Michael

Willis, Solomon Nuhoho

▪ The IHE-DCM and ECHO-

T2DM health-economic

models were used to

determine that oral

semaglutide was cost-

effective compared to

empagliflozin over 40

years.

▪ Cost-effectiveness was

driven by more quality

adjusted life years from

treatment with

semaglutide.

▪ Cost-saving analyses can

be useful in clinical

decision-making when

choosing GLP-1 agonists.

Insulin Therapy
Full Phase 2 Results for Novo Nordisk's Once-Weekly Insulin Icodec Show
Comparable Glucose-Lowering Efficacy and Safety to Insulin Glargine

Dr. Julio Rosenstock presented highly-anticipated phase 2 results for Novo Nordisk's once-
weekly basal insulin candidate, insulin icodec, demonstrating comparable glucose-lowering
efficacy and safety to insulin glargine. Novo Nordisk also simultaneously released a statement at the
end of the presentation - see here. From a baseline of 8.1%, icodec delivered an A1c reduction of 1.33%
compared to 1.15% for the comparator of insulin glargine after 26 weeks. Although a nominally larger A1c
reduction was associated with icodec treatment, this difference was not significant, as the 95% confidence
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interval barely crossed zero (95% CI for treatment difference: -0.38% to 0.02%). On hypoglycemia (both level
2 and 3 combined), rates for icodec were numerically higher than the glargine group, but this difference was
not significant (60.55/per 100 pt. years vs. 52.36; p=0.85). Rates of level 1 hypoglycemia were also higher for
the icodec group when compared to glargine (see table below). However, these trends were not significant,
and Dr. Rosenstock assured viewers that rates of hypoglycemia in both groups were generally low and
demonstrated strong safety. Importantly, duration of hypoglycemic events when they did occur were similar
between the two groups - there had previously been some concern that because of the longer duration of
action of the weekly icodec, that this may lead to longer hypoglycemia events; however, this was not found to
be true. These hypoglycemia results may be interpreted as somewhat disappointing, as some had hoped that
icodec may actually deliver a benefit on this outcome. However, it's entirely possible that a large sample size -
as is expected to be collected in phase 3 - may further flesh out this potential benefit. We'll be looking closely
for this in phase 3, along with hoping to see CGM data collected as well - speaking of, the phase 3 trial is
expected to start later this year and will be designed to identify not only clinical but also convenience-related
benefits.

Table 1 - Summary of Key Results

A1c Proportion

reaching A1c

≤7%

Proportion

reaching A1c

≤6.5

Proportion w/

Level 1 Hypo

Proportion

w/ Level 2

Hypo

Proportion w/

Level 3 Hypo

Icodec -1.33% 72% 49% 54% 16% 1%

Glargine -1.15% 68% 39% 38% 10% 0%

Table 2 - Summary of Key Results

Nocturnal

Level 1 Hypo

Nocturnal

Level 2 or 3

Hypo

Weekly

Insulin Dose

FPG mean change

from baseline

9-point SMBG

profile mean

change

Icodec 10% 2% *229 U/week -58 mg/dL *-7.9 mg/dL vs.

glargine

Glargine 11% 4% 284 U/week -54 mg/dL --

▪ Dr. Rosenstock asserted that if these results are replicated in phase 3, he "personally
believes that the weekly basal insulin has the potential be transformational" in type 2
therapy. He noted that the benefits of a weekly basal insulin that delivers similar glycemic efficacy
and safety to the current once-daily standard of care would be immense. Fewer injections for the
weekly insulin may increase adherence and compliance, along with reducing barriers to initiation
insulin therapy that currently contribute to therapeutic inertia. Novo Nordisk's CSO Dr. Mads
Thomsen has voiced similar optimism on this front, pointing out that he sees insulin naïve patients
with type 2 as the main target for therapy, as they may benefit from insulin therapy earlier in disease
progression but are currently hindered by frequent finger pricking and injections (as well as titration
changes) that come with daily insulin therapy.

▪ Baseline characteristics: For the 247 participants, mean age was 59.6 years, average type 2
diabetes duration was 9.7 years, A1c was 8.1%, BMI was 31.3 kg/m2, and fasting plasma glucose
levels were 181 mg/dL. All participants were insulin-naïve, and the only other diabetes meds they
were on were metformin and potentially a DPP-4.

▪ As background, icodec was developed to achieve a half-life of ~196 hours by
engineering the insulin molecule to have a strong yet reversible binding to albumin.
Albumin-binding is a common technique used in drug development to prolong duration of action of
peptide/protein drugs. This binding of albumin allows for a circulating depot of icodec to exist,
which is able to act very similarly to a human insulin molecule but be much more slowly cleared
(and therefore allow for once-weekly dosing). Previous in vitro studies have established this
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similarity to human insulin's action, confirming "specific and full agonism of the human insulin
receptor" and the same dose-dependent mode of action as human insulin.

▪ Novo Nordisk is also investigating icodec as a combo therapy with once-weekly
semaglutide (deemed "icosema"). The once-weekly combo completed a phase 1 trial in
December 2019 that compared it vs. icodec and semaglutide individually. According to a 4Q19
update from Novo Nordisk, next steps for the candidate are currently being discussed. We're very
excited about this candidate, especially given the incredible efficacy seen in clinical trials of daily
basal/GLP-1 combos (Novo Nordisk's own Xultophy and Sanofi's Soliqua).

▪ Elsewhere in the long-acting insulin landscape, Lilly also has two separate once-
weekly candidates. These candidates are currently in phase 1 and phase 2. Rezolute was also
studying a once-weekly candidate, but mixed phase 1 results led the company to discontinue its
development.

▪ Novo Nordisk's ambitions within the insulin space go far beyond the once-weekly
icodec, as the company also multiple other candidates in development. Phase 1 candidate
FSI965 is expected to be a next-gen once-daily insulin that is best-in-class in terms of glucose-
lowering and specifically geared toward positively impacting micro and macrovascular
complications. Even more excitingly, Novo Nordisk also has a glucose-sensitive insulin candidate
that is expected to move into phase 1 sometime this year - we presume this candidate is part of the
company's Ziylo acquisition in 2018.
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Interview with Dr. Todd Hobbs

▪ In a separate interview with Close Concerns, Dr. Todd Hobbs (Vice President and Chief Medical
Officer, Novo Nordisk) expressed his optimism about the role for icodec in motivating initiation of
and adherence to insulin regimens. He emphasized that the nature of icodec treatment - a simple
weekly injection - may make physicians and patients "more amenable" to therapy. Given that icodec
has shown to be as effective as glargine in this trial, he hoped icodec would lead fewer patients to
delay insulin treatment. While work outside of therapy needs to be done to increase the number of
patients meeting A1c targets, he hoped that icodec would make a "dent" in this problem by
expanding the repertoire of therapy options available to patients.

▪ While the benefits of combination therapy with icodec and injectable semaglutide ("icosema") have
yet to be determined, Dr. Hobbs hoped it would yield better outcomes than icodec alone. According
to Dr. Hobbs, the therapy design - a single injection combination therapy - benefits patients
specifically by reducing the frequency of dosing. Combining icodec with Rybelsus (a once-daily oral
semaglutide) would potentially create more treatment burden for patients, for example. He also
capitalized on the choice of semaglutide as the GLP-1 receptor agonist to be used in combination
with icodec: compared to Victoza (liraglutide), semaglutide has been shown to facilitate more robust
changes in weight loss and glucose control.

▪ On incorporating diabetes technologies into existing treatment strategies, Dr. Hobbs agreed that
continuous glucose monitoring (CGM) data should be used to influence therapy decisions. Dr.
Hobbs exclaimed that "the standard of care for type 1 patients should be CGM" and that he was
"fully supportive" of expanding the technology to patients with type 2. He also expressed hope that
their therapy products would increase patient time in range, an endpoint that he believes, as
someone with type 1 diabetes himself, "makes a lot of sense" to have in clinical trials. He admitted
that expanding CGM accessibility and education remains a significant obstacle.

Superior Time in Range (≥70%) Associated with 33% CV Risk Reduction in
DEVOTE, Further Validating TIR as Surrogate Endpoint

A poster by Dr. Rich Bergenstal added to the growing arsenal of evidence linking time in range
to hard outcomes. Drawing on the DEVOTE trial of Novo Nordisk's Tresiba (insulin degludec), Dr.
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Bergenstal showed that time in range (TIR) was associated with a lower rate of first MACE (non-fatal MI,
non-fatal stroke, or CV death). Specifically, there was a 22% risk reduction for MACE among the cohort of
type 2 patients with 50%-70% TIR vs. those with ≤50% TIR (HR=0.78, 95% CI: 0.55-1.09). The benefit was
amplified for patients with ≥70% TIR, who faced a 33% lower risk of MACE compared to their counterparts
with ≤50% TIR (HR=0.67, 95% CI: 0.53-0.85). We should note that 1.00 is well outside this latter confidence
interval, and although the 22% risk reduction did not reach statistical significance, there was a significant
overall association between increased TIR and decreased MACE rate (p<0.01). The analysis was conducted on
a subset of DEVOTE participants (n=360) for whom the researchers had complete 8-point glucose profiles,
which were used to derive time in range; 65% of this subgroup had ≥70% TIR. We can't help but imagine the
power of using CGM in a major CVOT like DEVOTE, and how that could move the field forward by leaps and
bounds in validating TIR as a surrogate endpoint for long-term health outcomes. While some may say, "Of
course we understand the limitations to adding CGM in a clinical trial that is already long, expensive, and
intensive for patients …" we imagine that the problems are not length, cost, or degree of intensive-ness, but
more just design and the fact that CGM may impact the outcome. But, we would love to ensure CGM will be
used in future trials and we'd love to see a roundtable on this topic, to hash out issues around design, length of
time CGM is used, cost, and other factors. And, of course we and many others wonder what impact could be
gleaned from even a two-week CGM period within the context of a larger study.

▪ Previous post-hoc analyses of DEVOTE have similarly focused on outcomes beyond
A1c and their correlation with CV morbidity/mortality. This is fitting, given that Tresiba's
PK/PD profile leads to reduced hypoglycemia (40% risk reduction vs. Sanofi's Lantus [insulin
glargine], p<0.001 for superiority). An analysis called "DEVOTE 2" found that high day-to-day
glycemic variability was associated with a 58% rise in risk for all-cause death (p=0.004). Another
called "DEVOTE 3" underscored the relationship between severe hypoglycemia and all-cause death
(HR=2.51, 95% CI: 1.79-3.50); in the 15 days immediately following a severe hypo episode, mortality
risk was more than 4-fold (HR=4.20, 95% CI: 1.35-13.09).

▪ Taken all together, these analyses, including the latest by Dr. Bergenstal, offer a
robust package of results emphasizing the importance of studying outcomes beyond
A1c for their long-term health consequences. It should be enough, we think, that TIR affects
quality of life for people with diabetes - there is certainly agreement on this point among thought
leaders. That said, a clear link to hard outcomes like heart attacks, strokes, and death will help sway
the broader diabetes community (including regulators, worldwide PCPs, etc.) to adopt outcomes
beyond A1c, and will augment our scientific understanding of this disease.

52-Week PRONTO-T1D Data: URLi Beats Humalog on Postprandial BG and Late-
Postprandial Hypoglycemia, Not A1c; Strong Safety Profile

52-week data from Lilly's phase 3 PRONTO-T1D study of ultra-rapid lispro (URLi) in type 1
diabetes demonstrated maintenance of lower postprandial blood glucose with mealtime URLi
(n=451) compared to mealtime insulin lispro (Humalog, n=442) out to one year. There was no
difference in A1c at 52 weeks - i.e., URLi was non-inferior to Humalog on A1c lowering. Here are the key
glycemic results:
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There was no imbalance in treatment-emergent or serious adverse events, and there was no difference in
severe hypoglycemia, nocturnal hypoglycemia, or documented symptomatic hypoglycemia (<54 mg/dl) over
all 52 weeks. There was also no difference in postprandial hypoglycemia 0-4 hours post-meal, but URLi was
associated with a 31% reduction in late postprandial hypoglycemia (RR=0.69, p=0.023). There were no
differences in body weight changes, insulin doses, or ratio of bolus to total dose. There were more injection
site reactions with URLi compared to Humalog, but these were only seen in 3.3% of participants and were
mostly mild; none led to treatment discontinuation. There was no concern over insulin antibodies.
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▪ 26-week data from PRONTO-T1D and PRONTO-T2D were presented at ADA 2019:
mealtime URLi demonstrated non-inferiority to Humalog on A1c reduction (postmeal URLi gave a
significantly higher A1c) and also delivered superior postprandial glucose control on mixed-meal
tolerance test. The study included three arms: mealtime URLi (n=451), mealtime Humalog (n=442),
and postmeal URLi (n=329; open-label). All participants used MDI regimens and had a starting A1c
of 7.0%-9.5%. Importantly, the postmeal URLi arm did not continue to 52 weeks. ~92% of
participants completed the full study duration and treatment. Baseline characteristics were: mean
age 44 years, 56% men, BMI 27 kg/m2, 19 years of T1D, 56% glargine/44% degludec, and 12% used
personal CGM/FGM.

▪ URLi (future trade name Lyumjev) has been submitted for approval in the US, EU,
and Japan. The candidate received a positive CHMP opinion in the EU in February 2020 for both
type 1 and type 2 diabetes, and US submission occurred in 3Q19. We have no reason to expect
regulatory hurdles for URLi's approval, but Lilly has also been particularly quiet about the candidate
- which has only increased our curiosity about their clinical and commercial strategy. (We have an
inkling that closed-loop systems are a significant part of that strategy, based on Lilly's significant
investment in URLi pump studies - that was confirmed today at ADA) There is an obvious
comparison between URLi and Novo Nordisk's Fiasp (faster-acting aspart), in terms of both their
place within each company's diabetes portfolio and the clinical data for the candidate compared to
its predecessor. We'll be interested to see whether/how Lilly's approach differs, and while we're
pleased that both of these companies continue to invest in insulin and expanding options available
to patients, we'd also like to see greater investment in alternative classes for patients without access
yet (type 1 outside the EU, type 2s in countries without strong reimbursement), especially given that
improving prandial insulin is slow (the results do not yet approach next-gen basal results) and more
emerging evidence that insulin increases inflammation and that all on insulin should strive to take
the optimal amount. Many need more insulin, which we'd also like to see become a bigger focus -
and more can also benefit from combination therapy that is safer and more tolerable.

Phase I Study Investigating the PD, PK, and Safety of AT247 in Comparison with
NovoRapid and Fiasp

Dr. Thomas Pieber presented promising phase 1 (n=19) results for a novel rapid-acting
insulin, Arecor's AT247 (the company's most advanced candidate). AT247 demonstrated superior
time-action (PK) and time-concentration (PD) profiles vs. both Novolog and Fiasp. Compared to Novolog and
Fiasp respectively, Arecor's AT247 appeared in the bloodstream 12 and 2 minutes earlier and had 5x and 2x
higher insulin exposure in the first 30 minutes; offset of exposure was 30 minutes earlier. This translated to a
23 and 9 minute earlier onset of glucose-lowering, plus 12x and 3x greater glucose-lowering in the first 30
minutes. No safety signals were detected.
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Of note, AT247 is actually a reformulation of insulin aspart that utilizes Arecor's Arestat technology, used here
to speed up insulin absorption. While these results certainly seem positive to us, and we're so excited to see
further improvements and investment in insulin development, we're also eager for clinical endpoints and
hope Arecor can move swiftly into phase 2. It's hard to say whether and how these PK/PD differences will
translate into significant improvements in postprandial glucose, time in range, and - especially for regulatory
and reimbursement purposes - A1c.

▪ This was a three-period crossover, 8-hour euglycemic clamp study using a single SC dose
of 0.3 U/kg of all three insulins for PK/PD assessment. It enrolled men with >12 months of type 1
diabetes on MDI or CSII with total insulin and bolus doses <1.2 and <0.7 U/kg/day. At baseline,
mean age was 35 years, BMI 27 kg/m2, A1c 7.1%, and C-peptide 0.08.

▪ Arecor's portfolio also features a U1000, ultra-concentrated mealtime insulin, intended for those
with very high insulin requirements (>200 units/day) or future use in miniaturized pumps/closed-
loop systems. JDRF sponsored preclinical development of the candidate, but to our knowledge, no
clinical trial has been planned of yet - despite initial plans to enter phase 1 in 2018. Additionally, in
further partnership with JDRF, Arecor is now also developing a pramlintide/prandial insulin co-
formulation AT271.

Completer Analysis Affirms Safety of MannKind's Afrezza on Lung Function Over
Two Years

MannKind CMO Dr. David Kendall presented two-year data supporting the safety of inhaled
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insulin Afrezza (Technosphere Insulin) to pulmonary function, in people with type 1 and type
2 diabetes (n=963). Prior research has demonstrated that pulmonary function changes (specifically, FEV1
changes) with Afrezza are small, non-progressive, and reversible with therapy cessation. Dr. Kendall
presented a post-hoc completer analysis of that same data, including people with type 1 or 2 diabetes and
normal baseline lung function (FEV1 ≥70% of expected) who completed ≥five FEV1 measurements, including
baseline and month 24. Of 377 subjects on Afrezza, 88% had no FEV1 tests with significant decline (defined as
a ≥15% drop in FEV1 from baseline) over two years of TI use and 5 total tests, compared to 93% of the 586
subjects receiving usual diabetes care. Among those who did have FEV1 tests showing significant decline, 7%
(TI) and 6% (usual care) had 1 test, 3% and 2% had 2 tests, and ≤1% in both groups had 3-5 tests showing
significant decline. While ~12% of participants on Afrezza had a ≥15% decline in FEV1 at some point, only
2.1% experienced a persistent decline - that is, the decline occurred at ≥3 time points. All others experienced
transient decline, meaning the drop occurred at ≤2 time points. This compares to 0.7% of participants on
usual care experiencing persistent decline in FEV1. In other words, 98% of those on Afrezza and 99% on usual
care did not have persistent, significant decline in FEV1 over two years of use. There were no associations with
age, gender, race, or insulin dose, and mean percent change in FEV1 was similar between those who did (28%
of participants) and did not experience coughing. Despite consistent positive findings on Afrezza's pulmonary
function impact, our sense is that many patients and providers remain confused about the product's potential
effect on their lungs or that they think there will be problems with reimbursement. Of note, and in light of
COVID-19, MannKind reported that they would be sending new patients a device to measure FEV1 to help
improve persistence.

Insulin Therapy Posters

Title Authors Details + Implications

Hepatic Insulin

Delivery to

Minimize

Hypoglycemic

Events in Persons

with Type 1

Diabetes: The

OPTI-1 Study

Bruce W. Bode, Ruth S.

Weinstock, Satish K.

Garg, David C. Klonoff,

Kamalpreet K. Singh,

Douglas B. Muchmore,

Marc S. Penn, Walter

Geho, Caroline E. El

Sanadi

▪ Six month open label study of patients on lispro

for three months and then HDV-L for three

months (hepatic directed vesicles w/ lispro),

finding reduced hypoglycemia and nocturnal

hypoglycemia without a rise in A1c with HDV-L

in type 1 participants.

▪ In 61 participants, the mean baseline A1c was

7.3%. A1c was 6.9% after 3 months lispro

optimization, and 7.0% after 3 months HDV-L

optimization. At baseline there were 1.11

hypoglycemic events per week (EPW) (1.04

Daytime "DT" and 1.39 Nighttime "NT" EPW),

which decreased by 11% to 0.99 EPW (0.93 DT

and 1.10 NT EPW) at 3 months. The switch to

HDV-L from lispro at 3 months resulted in a

further 20% decrease in events to 0.80 EPW

(p=0.18; 0.86 DT, and 0.75 NT EPW p=0.08) by

end of study.

▪ Reduction in hypoglycemia is "consistent with

the putative benefit of targeting insulin to the

liver by inducing glycogen storage

postprandially, which may lead to a decrease in
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hypoglycemia especially at night."

An Exploratory

Study to Evaluate

the Glycemic

Variability by

Continuous

Glucose

Monitoring (CGM)

with Insulin

Glargine 300 U/

mL vs. Glargine

100 U/mL in

Patients with Type

2 Diabetes

Denise R. Franco,

Guilherme D. Visconti,

Cecilia Feder, Juliana

Baptista, Andre G.

Vianna, Mariana T.

Guimarães, Flávia V.

Souza, Luciana A.

Tagata, Freddy

Eliaschewitz

▪ Exploratory study comparing glucose variability

after 12 weeks of treatment on Lantus vs. Toujeo

in type 2 participants (n=94)

▪ No differences between groups was found in any

glucose variability parameter. Final A1c

measurements were similar between the two

groups; but there was a significant difference

regarding on total hypoglycemic events

(0.44±0.43 vs. 0.25± 0.42 episodes/patient/

year respectively, p= 0.007).

▪ In an exploratory analysis in the quartile that

reached an A1c <7.4%, TIR for the Toujeo group

was 75.43% and 65.62% for Lantus (not

significant), hinting at a potential effect for

those who reach lower targets.
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Oral Insulin-

Induced Reduction

in Liver Fat

Content in T2DM

Patients with

Nonalcoholic

Steatohepatitis

Miriam Kidron, Sharon

Perles, Reem Kaloti,

Rami Ghantous, Suha

F. Sandouka, Yasmine

Malaabi, Rifaat Safadi

▪ Pilot study assessing the safety, tolerability and

early effects on liver fat content of ORMD-0801

for 12 consecutive weeks on eight type 2 patients

with NASH.

▪ The 12-week treatment induced a mean

-6.9±6.8% reduction in liver fat content (sign

test p value: 0.035), as measured by magnetic

resonance imaging proton density fat fraction

(MRI-PDFF). Concentrations of gamma-

glutamyltransferase (GGTP), a key marker of

chronic hepatitis, were significantly lower after

12 weeks of treatment as compared to baseline

(-14.6±13.1 U/L; sign test p value: 0.008), as

were fasting insulin levels (-96.5±206.0 pmol/L;

sign test p value: 0.035).

▪ These results suggest "a palliative effect of oral

insulin on NASH in type 2 patients" - and

support broader study of the candidate in NASH

Improved

Glycemic Control

with Insulin

Glargine 300 U/

mL vs. Glargine

100 U/mL in Type

1 Diabetes

Lucidi Paola, Patrizia

Cioli, Paola Candeloro,

Anna Marinelli

Andreoli, Geremia B.

Bolli, Carmine G.

Fanelli, Francesca

Porcellati

▪ Small study of Toujeo vs. Lantus in type 1s finds

that Toujeo improves glucose control, reduces

variability and hypoglycemia risks.

▪ 18 participants with type 1 were randomized to

Toujeo or Lantus titrated for 3 months, followed

by 2 month washout, and alternate treatment for

3 more months. Blinded CGM (iPro, Medtronic)

was used during last 2 weeks of each 3-month

treatment period.

▪ After 3 months, there were no significant

difference in A1c between the two groups.

▪ Time in range (70-180 mg/dl) was higher (82±8

vs. 72±10), whereas % time above range (>180

mg/dl, 16±7 vs. 24±8), % time below range

(particularly from midnight to pre-breakfast)

(<70 mg/dl, 2±3 vs. 4±4) and IG nocturnal

variability (% CV 25±7 vs. 37±12) were lower

with Toujeo vs. Lantus (p<0.05).
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Optimal Treatment

Intensification for

Glycemic Control

in Patients with

T2D on Two Oral

Agents: Real-

World Comparison

of GLP-1, OADs,

and Insulin

Cyrus Desouza,

Andreas Ross Kirk,

Kamal K. Mangla,

Michael L. Wolden,

Ildiko Lingvay

▪ Analysis of the PATHWAY study finding that

individuals on two oral antidiabetic drugs are

more likely to achieve targets with a GLP-1 than

with other oral drugs or insulin

▪ Electronic medical records and claims data were

gathered from IBM MarketScan Explorys

Claims-EMR. Inclusion required ≥1 claim for 2

different OADs in the 180 days pre-index, ≥1

claim for another OAD/GLP-1/insulin (day 0;

index date), ≥1 A1c and weight measurement

180 days post-index (+/− 90 days), and ≥1 A1c

and weight measurement close to index date

(baseline). Cohorts for GLP-1s vs. OADs and vs.

insulin were propensity score matched pairwise

by baseline variables and exact matched by A1c

category

▪ Cohorts were well balanced across all baseline

characteristics after matching. GLP-1 cohorts

were significantly more likely to reach target A1c

<7% and A1c <7% with no weight gain than

either OADs or insulin

Oral Insulin

(ORMD-0801)

Effects on Glucose

Parameters in

Uncontrolled

T2DM on OADs

Roy Eldor, G.

Alexander Fleming,

Joel Neutel, Kenneth E.

Homer, Miriam Kidron,

Julio Rosenstock

▪ RCT phase 2b trial of oral insulin ORMD-0801

in 373 type 2 patients, finding significant A1c

reductions without increasing hypoglycemia

rates or inducing weight gain vs. placebo.

▪ Different doses of ORMD-0801 were tested,

including 32 mg once daily at bedtime, 32 mg

twice daily, and 32 mg three times daily at

bedtime and 30-40 mins before breakfast/lunch
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Ultra-Rapid Lispro

(URLi) Showed

Greater Reduction

in Postprandial

Glucose (PPG) vs.

Humalog in

Children,

Adolescents, and

Adult Patients with

Type 1 Diabetes

(T1D)

Ronnie Aronson, Helle

Linnebjerg, Jennifer

Leohr, Elizabeth S.

Labell, David E.

Coutant, Qianyi Zhang,

Thomas Danne, Robyn

K. Pollom

▪ Two-site, randomized, two period crossover

double blind study evaluated PK and

glucodynamics of URLi during a liquid test meal

vs. Humalog in type 1 participants

▪ URLi was seen to have an accelerated insulin

lispro absorption time, reduced late exposure,

and early PPG.

▪ Onset of insulin appearance was faster with

URLi vs. Humalog in children (1.1 vs. 6.5 min;

p=0.0002), adolescents (1.9 vs. 6.4 min;

p=0.001), and adults (0.9 vs. 4.8 min; p=0.004).

▪ Early exposure (AUC0-15min) was greater with

URLi vs. Humalog: 7-fold (p<0.0001) in

children, 4‑fold (p=0.0003) in adolescents,

5-fold (p<0.0001) in adults; late exposure

(AUC3-7h) was reduced by 58% (p<0.0001) in

children, 40% (p=0.013) in adolescents, 37%

(p=0.021) in adults

▪ At 1h, URLi reduced PPG by 42 mg/dL

(p=0.008) in children, 19 mg/dL (p=0.195) in

adolescents, 34 mg/dL (p=0.018) in adults, vs.

Humalog. At 2h, URLi reduced the PPG by 32

mg/dL (p=0.11) in children, 39 mg/dL

(p=0.051) in adolescents and was not

statistically different in adults, vs. Humalog.

Effects of Insulin

Degludec and

Insulin Glargine

U300 on Interday

Glycemic

Variability in

Individuals with

Type 1 Diabetes: A

Multicenter,

Randomized,

Crossover Study

Hiroshi Miura,

Kazuhiko Sakaguchi,

Akihiro Kaneko, Jun

Ito, Yasuko Morita,

Tomoko Yamada, Natsu

Otowa-Suematsu, Anna

So, Tomoaki

Nakamura, Hisako

Komada, Yuko Okada,

Yushi Hirota,

Yoshikazu Tamori,

Wataru Ogawa

▪ RCT of 46 type 1s in Japan randomized to

ToujeoTresiba or TresibaToujeo groups to

measure differences in interday glycemic

variability between the two insulin therapies.

▪ Participants were on each insulin for four weeks,

and measurements from the last week were used

in comparison.

▪ Standard deviation for FPG was similar between

the two regiments. CGM metrics also did not

significantly differ between the two groups (time

in range, duration of nocturnal hypoglycemia,

mean amplitude of glycemic excursion)
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HbA1c Levels and

Rates of

Hypoglycemia with

Insulin Degludec

U200 and Insulin

Glargine U300

Stratified by Renal

Function

Subgroups: Post

Hoc Analysis from

the CONCLUDE

Trial

Thomas R. Pieber,

Harpreet S. Bajaj,

Simon R. Heller, Ting

Jia, Kamlesh Khunti,

David C. Klonoff, Steen

Ladelund, Lawrence A.

Leiter, Melissa V.

Hansen, Athena Philis-

Tsimikas

▪ Post-hoc analysis of CONLCUDE trial for Toujeo

vs. Tresiba in type 2s finding no significant

statistical interactions of the results when

stratified by baseline eGFR levels.

▪ Consistent A1c reductions and hypoglycemia

rates to the overall population were seen across

each eGFR level analyzed.

Trends in U.S.

Insulin Use for

People with

Diabetes:

2009-2017

Magaly Perez-Nieves,

Rattan Juneja, Ludi

Fan, Eric Meadows,

Maureen J. Lage,

Elizabeth L. Eby

▪ IBM MarketScan Commercial and Medicare

databases were used to identify trends in insulin

use for these nine years among both type 1 and

type 2 patients.

▪ For this population, there was a significant

change in use of short/rapid acting insulin only

(decrease), use of analog insulins (increase), and

premix insulin (decrease).

▪ Basal insulin use increased for people with type

2 diabetes.

▪ Amongst type 1s, pump usage increased

significantly, along with the use of disposable

pens.

▪ CGM usage was also significantly higher in both

cohorts (type 1 and type 2, with a numerically

higher number in the type 1 population).

DPP-4 Inhibitors
Is There an Association Between Prior Hypoglycemia Events and CV Risk/
Mortality? Dr. Julio Rosenstock Presents Mixed Evidence From CAROLINA CVOT

Dr. Julio Rosenstock presented a novel analysis of the CAROLINA trial finding that antecedent
hypoglycemia events were associated with higher risks for all-cause mortality and non-CV
mortality, but not with any other CV-related endpoint. Between the two arms of the trial (DPP-4
linagliptin and sulfonylurea glimepiride), hypoglycemia events were associated with a 49% greater risk of all-
cause mortality (95% CI: 16% to 92%; p=0.002) and 116% increased risk of a non-CV death (95% CI: 57% to
197%; p<0.0001). Significant associations were not seen for other endpoints in the trial, including 3P-MACE,
stroke, MI, hospitalization for heart failure, and CV death (see plot below).

▪ As a reminder, CAROLINA found neutrality on CV outcomes between linagliptin and
glimepiride, along with significant differences on hypoglycemia rates between the two
therapies. In the trial, 38% of patients experienced any form of hypoglycemia in the glimepiride
arm vs. 11% in the linagliptin arm, resulting in a hazard ratio of 0.23 (95% CI: 0.21-0.26, p<0.0001).
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Considering only moderate (≤70 mg/dL) and severe (requiring assistance) hypoglycemia, linagliptin
conferred a sizable 82% risk reduction (HR=0.18, 95% CI: 0.15-0.21, p<0.0001), and on the serious
and costly outcome of hospitalization due to hypoglycemia, a significant, 93% risk reduction
(HR=0.07, 95% CI: 0.02-0.31, p=0.0004), despite only 29 events occurring (27 with glimepiride, 2
with linagliptin).

▪ We note that the link between hypoglycemia and CV outcomes has been long-debated
within the diabetes community. Traditionally, a direct causal relationship between severe
hypoglycemia and MACE/mortality has been considered, and has been supported by evidence
suggesting that severe hypoglycemia induces several potentially adverse effects in the vasculature
and the heart. Conversely, at CODHy 2019, we heard Prof. Eberhard Standl argue that a bi-
directional relationship between severe hypoglycemia and CV risk exists, with an emphasis on the
possibility of a reverse causation between nonfatal MACE events and severe hypoglycemia. Dr.
Standl pointed to analyses of the TECOS CVOT for sitagliptin and EXSCEL CVOT for exenatide as
showing a robust association between severe hypoglycemia events and previous major CV events,
with a near doubling in risk of a severe hypoglycemia event following a nonfatal CV or HF event.
We'd be interested to see a similar analysis of CAROLINA - did CV events in the trial make it more
likely that patients experienced severe hypoglycemia events, and was this risk modified whether
patients were on linagliptin or glimepiride?

Further Analysis of CAROLINA CVOT Finds No Difference on Total MACE Events
Between DPP-4 Tradjenta and SU Glimepiride, Consistent w/ Primary Results

Dr. Nikolaus Marx presented additional findings from the CAROLINA CVOT of DPP-4
Tradjenta (linagliptin) vs. sulfonylurea glimepiride, demonstrating no significant differences
on first + recurrent MACE events. As a reminder, primary results from CAROLINA - first presented in
full at ADA 2019 - similarly showed resounding neutrality on three-point MACE (HR=0.98; 95% CI:
0.84-1.14; p<0.0001 for non-inferiority; p=0.76 for superiority). In this analysis, recurrent MACE events
(meaning those that happened after a first MACE event, which can be quite common in patients w/ CVD risk
and therefore give a more complete picture of disease burden) were considered. With these extra MACE
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events taken into account, there was still no evidence of a benefit with linagliptin, as the hazard ratio was
virtually unchanged (HR=0.97) for all MACE events in the trial. This consistency between linagliptin and
glimepiride was seen across all other presented outcomes, including four-point MACE, hospitalization for
heart failure/heart failure death, any confirmed adjudicated CV event, and all-cause hospitalization.

▪ These data further confirm that there does not appear to be CV safety concerns with
glimepiride treatment over the short term. At ADA 2019, Dr. Darren McGuire shared in his
commentary on the trial that the cardiology community had been concerned for some time
regarding the CV safety of SUs; in this sense, CAROLINA was important in putting to bed these
concerns. Dr. McGuire noted at the time that the community should be reassured by the CV safety of
glimepiride in the study population and that black-box warnings on the labels for SUs may even
warrant reconsideration.

▪ Although glimepiride's CV safety is reassuring, it's important to note the significantly
increased hypoglycemia risk that was seen in CAROLINA with sulfonylurea treatment.
As a reminder, 38% of patients experienced any form of hypoglycemia in the glimepiride arm vs. 11%
in the linagliptin arm, resulting in a hazard ratio of 0.23 (95% CI: 0.21-0.26, p<0.0001). Considering
only moderate (≤70 mg/dL) and severe (requiring assistance) hypoglycemia, linagliptin conferred a
sizable 82% risk reduction (HR=0.18, 95% CI: 0.15-0.21, p<0.0001), and on the serious and costly
outcome of hospitalization due to hypoglycemia, a significant, 93% risk reduction (HR=0.07, 95%
CI: 0.02-0.31, p=0.0004), despite only 29 events occurring (27 with glimepiride, 2 with linagliptin).
We're looking forward to learning more about hypoglycemia differences in CAROLINA and a
potentially link between CV and mortality outcomes in a presentation on Sunday!

▪ We're glad to see further examination of the safety and efficacy profile of SUs such as
glimepiride in comparison to other, newer diabetes therapies. Broad affordability and
accessibility concerns with these newer agents (including DPP-4s, which remain out of reach for
many) have led to a disappointing status quo in which ~half of all diabetes prescriptions go to
sulfonylureas.
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DPP-4 Inhibitor Posters

Title Authors Details + Takeaways

Improved Glycemic Variability

and Control without Increased

Risk of Hypoglycemia when

Linagliptin Is Added to

Glimepiride Therapy in

Patients with HNF1A-Diabetes

Alexander S. Christensen, Sofie

Haedersdal, Julie Støy, Heidi

Storgaard, Ulla Kampmann, Marta

Seghieri, Jens J. Holst, Torben

Hansen, Filip K. Knop, Tina Vilsbøll

▪ The addition of

linagliptin to those on

sulfonylurea

glimepiride in patients

with HNF1A-diabetes

improved glycemic

variability and

glycemic control, but

with similar risks of

hypoglycemia.

▪ Sulfonylureas are often

first-line therapies, but

may increase risk of

hypoglycemia, so

adding linagliptin as an

adjunct is a potential

safer alternative.

▪ Linagliptin works as an

adjunct to glimepiride

in patients with

HNF1A-diabetes.

Cardiovascular (CV) and

Hypoglycemia Outcomes

across Age Groups in People

with Type 2 Diabetes (T2D) in

the CAROLINA Trial

Mark A. Espeland, Richard E.

Pratley, Julio Rosenstock, Takashi

Kadowaki, Yutaka Seino, Bernard

Zinman, Nikolaus Marx, Darren K.

McGuire, Knut Robert Andersen,

Michaela Mattheus, Annett Keller,

Odd Erik Johansen

▪ This study investigated

the effects of linagliptin

versus glimepiride with

focus on elderly

populations in the

CAROLINA CVOT.

▪ Treatment with

linagliptin conferred

significantly lower risks

for hypoglycemia and

modest weight loss

with fewer falls or bone

fractures.
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Comparative Assessment of

the Effect of Vildagliptin and

Metformin on Pancreatic Beta-

Cell Function and Insulin

Sensitivity in Newly Diagnosed

Asian Indians with Type 2

Diabetes

Krishnamoorthy Satheesh,

Chamukuttan Snehalatha, Arun

Nanditha, Arun Raghavan,

Ramachandran Vinitha, Priscilla

Susairaj, Ambady Ramachandran

▪ This study investigated

vildagliptin's effects on

beta cell function and

insulin sensitivity in

newly diagnosed, non-

obese Asian Indian

people with type 2

diabetes.

▪ Metformin and

vildagliptin both

decreased insulin

resistance and glycemic

levels similarly.

▪ Metformin conferred

better insulin

sensitivity, while

vildagliptin was

associated with higher

C-peptide and lower

A1c values.

Investigation of the

Extrapancreatic Effects of the

DPP-4 Inhibitor Sitagliptin: A

Randomized, Double-Blinded,

Placebo-Controlled Crossover

Trial in Totally

Pancreatectomized Patients

Mille Baekdal, Asger Lund, Sophie

W. Nielsen, Carsten Hansen, Jan H.

Storkholm, Bolette Hartmann, Jens

J. Holst, Tina Vilsbøll, Filip K. Knop

▪ Sitagliptin did not

affect fasting plasma

glucose levels in

control or

pancreatectomized

(PX) patients.

▪ Sitagliptin lowered

postprandial glucose

excursions in the PX

group but to a lesser

extent than the control.

▪ Postprandial glucose

excursion lowering

demonstrates the

extra-pancreatic effects

of GIP and GLP-1 may

drive the glucose-

lowering seen after

treatment with a

DPP-4 inhibitor.

www.closeconcerns.com 275

https://ada.apprisor.org/epsView.cfm?skfGAapNvSOgd2XXN%2FGNoPVSljahMw67YxoycIPyh2%2FhJ1JgqxXQ3vJfRr7nHJwxyYywqiGdjpY%3D
https://ada.apprisor.org/epsView.cfm?skfGAapNvSOgd2XXN%2FGNoPVSljahMw67YxoycIPyh2%2FhJ1JgqxXQ3vJfRr7nHJwxyYywqiGdjpY%3D
https://ada.apprisor.org/epsView.cfm?skfGAapNvSOgd2XXN%2FGNoPVSljahMw67YxoycIPyh2%2FhJ1JgqxXQ3vJfRr7nHJwxyYywqiGdjpY%3D
https://ada.apprisor.org/epsView.cfm?skfGAapNvSOgd2XXN%2FGNoPVSljahMw67YxoycIPyh2%2FhJ1JgqxXQ3vJfRr7nHJwxyYywqiGdjpY%3D
https://ada.apprisor.org/epsView.cfm?skfGAapNvSOgd2XXN%2FGNoPVSljahMw67YxoycIPyh2%2FhJ1JgqxXQ3vJfRr7nHJwxyYywqiGdjpY%3D
https://ada.apprisor.org/epsView.cfm?skfGAapNvSOgd2XXN%2FGNoPVSljahMw67YxoycIPyh2%2FhJ1JgqxXQ3vJfRr7nHJwxyYywqiGdjpY%3D
https://ada.apprisor.org/epsView.cfm?skfGAapNvSOgd2XXN%2FGNoPVSljahMw67YxoycIPyh2%2FhJ1JgqxXQ3vJfRr7nHJwxyYywqiGdjpY%3D
https://ada.apprisor.org/epsView.cfm?%2FCeqJ1RpRcbANxySNJw3K8L%2F4AdkhAZr1%2FRVjkYJmpQTvncM%2BXsZ1AmzxGzepuJU3FMpUevy8WM%3D
https://ada.apprisor.org/epsView.cfm?%2FCeqJ1RpRcbANxySNJw3K8L%2F4AdkhAZr1%2FRVjkYJmpQTvncM%2BXsZ1AmzxGzepuJU3FMpUevy8WM%3D
https://ada.apprisor.org/epsView.cfm?%2FCeqJ1RpRcbANxySNJw3K8L%2F4AdkhAZr1%2FRVjkYJmpQTvncM%2BXsZ1AmzxGzepuJU3FMpUevy8WM%3D
https://ada.apprisor.org/epsView.cfm?%2FCeqJ1RpRcbANxySNJw3K8L%2F4AdkhAZr1%2FRVjkYJmpQTvncM%2BXsZ1AmzxGzepuJU3FMpUevy8WM%3D
https://ada.apprisor.org/epsView.cfm?%2FCeqJ1RpRcbANxySNJw3K8L%2F4AdkhAZr1%2FRVjkYJmpQTvncM%2BXsZ1AmzxGzepuJU3FMpUevy8WM%3D
https://ada.apprisor.org/epsView.cfm?%2FCeqJ1RpRcbANxySNJw3K8L%2F4AdkhAZr1%2FRVjkYJmpQTvncM%2BXsZ1AmzxGzepuJU3FMpUevy8WM%3D
https://ada.apprisor.org/epsView.cfm?%2FCeqJ1RpRcbANxySNJw3K8L%2F4AdkhAZr1%2FRVjkYJmpQTvncM%2BXsZ1AmzxGzepuJU3FMpUevy8WM%3D


Novel Therapies
Dr. Tadej Battelino Finds No Relationship Between Dasiglucagon Concentration
and Elevated Nausea/Vomiting in Adolescents Using Rescue Treatment Compared
to Children

Dr. Tadej Battelino (University Children's Hospital, Slovenia) dove into full results from the
phase 3 pediatric study of Zealand's HypoPal dasiglucagon rescue pen, which demonstrated
significantly improved median time to blood glucose recovery (first increase of ≥20 mg/dL) compared to
placebo (p<0.001). Zealand previously announced topline results for the trial in September 2019, and since
then, submitted HypoPal to FDA in March 2020. Most enlighteningly, Dr. Battelino elaborated on what may
be driving elevated rates of nausea and vomiting adverse events in participants ages 12-17 years old
("adolescents") using dasiglucagon compared to their younger counterparts ages 6-11 years old ("children").
Interestingly, no relationship was found between exposure to dasiglucagon and nausea and vomiting based on
maximum concentration of dasiglucagon in the blood (Cmax), area under the curve (AUC300), or participant
BMI. As such, Dr. Battelino suggested that the increased nausea and vomiting in adolescents on dasiglucagon
was likely due to small sample size. To note, Lilly's nasal glucagon Baqsimi seems to induce less nausea in
users; however, it has higher rates of head/facial discomfort, and Xeris' GVOKE glucagon injection has similar
elevations in nausea and vomiting. Of course, some patients will be on board with these mild adverse events
in exchange for a much easier-to-use hypoglycemia rescue option - we suspect some could also receive more
optimal training that would result in less nausea overall or earlier decisions during "trials" that the therapy is
not for them.

▪ The study randomized n=41 children (aged 6-17 years old) to (i) dasiglucagon 0.6 mg
(n=20); Novo Nordisk's first-generation GlucaGen 1.0 mg (n=10); and placebo (n=11).
Participants had a median A1c of 7.6% (5.3-11.2), diabetes duration of six years, and BMI of 20 kg/
m2, though only 44% of study participants were female. Following induced hypoglycemia, median
time to glucose recovery was 10 minutes (95% CI: 8 - 12 min) in the dasiglucagon arm, compared to
30 minutes (95% CI: 20 - n/a min) in the placebo arm (p<0.001). Time to recovery was non-inferior
to that shown by GlucaGen, which also displayed a 10-minute recovery time. Dasiglucagon similarly
met all secondary endpoints including, plasma glucose recovery within 10, 15, 20, and 30-minute
timeframes, as well as plasma glucose change from baseline for the same windows.

▪ Last we heard from Zealand during its 1Q20 update, the launch of HypoPal is still
expected in "early 2021." If approved (and we expect it will be - as a side note, the FDA has
stated there will be no Ad Comm, not that that is evidence on approval prospects), HypoPal will be
the third "next-generation" hypoglycemia treatment to hit the US market. For reference, Baqsimi
delivered $6 million and $16 million in its first and second quarters on the market, while the
GVOKE pre-filled syringe pulled in $1.6 million and $1.7 million in 4Q19 and 1Q20, respectively.
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Full Results from 24-Week Phase 3 SEED Study Indicate Improved Beta Cell
Function with Glucokinase Activator Dorzagliatin (HMS5552), Though Effect on
Weight and Long-Term Benefit Unknown

CEO and CSO of Hua Medicine Dr. Li Chen (Hua Medicine, China) detailed full results from
the double-blind portion of the phase 3 SEED study investigating oral glucokinase activator
(GKA) dorzagliatin (HMS5552) in patients with type 2 diabetes. As announced in positive topline
results in November 2019, dorzagliatin met its primary endpoint in the trial, demonstrating a 1.1% reduction
in A1c (from baseline of ~8.4%) at 24 weeks compared to an 0.5% reduction on placebo (p<0.0001).
Dorzagliatin also showed a solid safety profile, with very low hypoglycemia incidence (0.3%) and no serious
adverse events. In terms of secondary endpoints, reduction in two-hour postprandial glucose was observed
with dorzagliatin vs. placebo (-2.83 vs. -0.50 mmol/L, p<0.001). We were also interested to see Dr. Chen
hone in on significant beta-cell function improvement, as measured by HOMA 2-β, over placebo (+3.28%,
p<0.05) (though we're not entirely sure how clinically relevant this difference is). Looking to the future, we'll
be curious to see more long-term maintenance data regarding A1c improvement, particularly A1cs that are not
associated with hypoglycemia.

▪ SEED was a multi-center (40 study sites in China), randomized, double-blind,
placebo-controlled trial. Of the 975 individuals screened, n=461 participants completed the
four-week placebo run-in and were randomized to either a 24-week treatment period of (i)
dorzagliatin 75 mg, twice daily (BID); or (ii) placebo BID. Mean age was ~53 years old, with a 65/35
split between male and female participants. Baseline A1c was ~8.4% and BMI ~25 kg/m2.
Participants underwent diet and exercise interventions for at least three months before the trial but
were otherwise diabetes therapy naïve.

▪ Looking ahead, Dr. Chen confirmed that all participants have completed the 28-week open-label
treatment period as well - we'll be sure to keep our eyes peeled for this data. In terms of combination
oral therapies, Hua Medicine has also demonstrated successful combination effects with SGLT-2
inhibitor empagliflozin and DDP-4 inhibitor sitagliptin, and we look forward to hearing more as
these pairings advance into later stages of clinical trial.

▪ At an intriguing session earlier at ADA 2020 on the progression of type 2 diabetes,
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University of Washington's Dr. Steven Kahn expressed concern over the long-term success of type 2
therapies that work primarily on beta cells. Although glucokinase activators also have dual action in
the liver, we wonder if the candidate will be able to deliver sustained control without more
specifically addressing insulin resistance. We have yet to see any data on dorzagliatin's effects on
weight or BMI. However, we do note that the oral format is a very attractive point for "next-gen"
type 2 therapies.

▪ Hua Medicine is currently the only company pursuing a GKA in type 2 diabetes.
Previously, phase 2b results from the AGATA trial for vTv Therapeutics' TTP399 in type 2 garnered
significant praise from Dr. John Buse at EASD 2018, however the company has since prioritized the
compound in type 1 diabetes (see results from part 2 of Simplici-T1 at ADA 2020). Similarly,
industry-wide hope for the GKA class has been mixed. Recent GKA discontinuations include Lilly/
Yabao's phase 2 LY2608204 and Ligand's preclinical candidate (no longer in the pipeline). Key
opinion leaders, like Newcastle University's Dr. Philip Home, have even suggested that GKAs are
unlikely to yield significant clinical benefits in type 2, though an A1c drop of -1.1% would certainly
qualify as being clinically meaningful. That being said, the type 2 drug landscape has become
increasingly competitive in recent years, backed by impressive CV and renal benefit, and we imagine
it will be a long road ahead for a GKA to gain the same momentum as serious competition from the
incretin front.
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AZ's GLP-1/Glucagon Dual Agonist Cotadutide Reduces Liver Fat and Improves
NASH Biomarkers in Phase 2a Readout

AZ's Dr. Victoria Parker presented encouraging phase 2a on GLP-1/glucagon dual agonist
cotadutide (MEDI0382) in NASH. Participants with type 2 diabetes (A1c <8%) and overweight/obesity
(n=21) were randomized to receive cotadutide or placebo for 28 days. After this period, people on cotadutide
showed significant reductions in postprandial hepatic glycogen content (-100.2 mmol/L vs. +5.5 mmol/L,
p=0.023), a 27% relative reduction in fasting hepatic glycogen content (p=0.003), and a 33% relative
reduction in liver fat (p=0.006). Additionally the cotadutide group saw reductions in fasting levels of amino
acids that are typically elevated with NASH, including alanine, glutamate, glycine, lysine, and threonine levels
vs. placebo (all p<0.05). Overall these results point to cotadutide as a promising therapy for NASH, an area of
significant unmet need with no currently-approved therapies.

▪ These findings are in line with recent phase 2b data from AASLD 2019, in which
cotadutide reduced the levels of several liver enzymes (ALT, AST, and GGT) and reduced body
weight vs. placebo (p<0.003). At a 300 ug dose cotadutide even out-performed GLP-1 agonist
liraglutide for weight loss (p=0.022).

▪ Notably, cotadutide was recently granted FDA Fast Track designation following the
initiation of an additional phase 2 trial. Fast Track designations are granted to expedite the
review of drugs with the potential to fill a large unmet medical need. AZ will now be privy to more
regular meetings with FDA to discuss the development of cotadutide in NASH and may also be
granted Priority Review down the line if certain criteria are met. Fast Track designations are by no
means uncommon in the NASH space, especially given the total lack of approved therapies to treat
NASH.

Small Trial Finds Improvements in Time in Range with Adjunct GIP Infusions in
Type 1 Diabetes

An intriguing 20-person study in type 1 found that continuous, subcutaneous GIP infusion
over six days increased daytime glucose time in range by an average of 104 minutes/day
(p=0.035, SD 69 min/d). There was no significant effect on time below or above range, mean glucose, or
hypoglycemic events.
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Additionally, 24-hour systolic and diastolic BP were reduced by 4.6 mmHg (p=0.001) and 2.6 mmHg
(p=0.028) with GIP vs. placebo, respectively. However, there was also a significant increase in hepatic fat
content assessed by FibroScan (+12.6% vs. placebo, p=0.006) and heart rate (+4.4 bpm vs. placebo,
p=0.002), though the clinical significance and long term persistence of these effects is unclear from a six-day
study. There was no effect on duration or occurrence of hypoglycemia, despite the fact that GIP has been
hypothesized to induce glucagon release and endogenous glucose production during hypoglycemia. For
context, this study utilized a randomized cross-over design, meaning every participant received GIP (6 pmol/
kg/min) and placebo infusion for six days each, with an intervening 7-day washout period. At baseline, mean
age was 26, BMI 23.8 kg/m2, A1c 6.8%, and diabetes duration 9 years. All participants were male; 25% used
CSII and 75% MDI, and 35% used CGM at baseline.

▪ From a mechanistic standpoint, Dr. Heimbürger presented evidence that GIP induces glucagon
secretion at normoglycemia in healthy subjects, but also potentiates insulin secretion during
hyperglycemia - that is, GIP performs bimodular regulation of glucose by affecting both insulin and
glucagon secretion. As such, it was suggested that GIP could be protective against hypoglycemia by
inducing glucagon secretion. We were reminded of a fascinating exchange on the effects of GIP and
the science behind incretin combinations at EASD 2018 - notably, GIP alone has historically been
considered harmful to glycemic control, due in part to the evidence Dr. Heimbürger cited.

Promising Phase 1/2 Data for Next-Gen Aldose Reductase AT-001 Suggest
Potential Future as Treatment for Diabetic Cardiomyopathy

Applied Therapeutics' Dr. Ricardo Perfetti presented phase 1/2 data showing that a next
generation aldose reductase inhibitor, AT-001, has significant aldose reductase inhibition with
improved selectivity and affinity, supporting its evaluation as a potential treatment for
diabetic cardiomyopathy in the ongoing phase 3 ARISE-HF study. He opened his presentation by
walking attendees through the pathogenesis of diabetic cardiomyopathy and the hyperactivation of the polyol
pathway, in which glucose can be converted to aldose reductase and then sorbitol and fructose. Discussing the
history of zopolrestat, a first generation aldose reductase inhibitor, Dr. Perfetti shared that while it
demonstrated clinical efficacy in diabetic cardiomyopathy, its association with hepatotoxicity led to the
discontinuation of its clinical development. The development of AT-001 utilized rational drug design, with
minimization of potential off-target activity, as demonstrated by in-vitro selectivity studies. In this phase 1/2
study in people with type 2 diabetes (n=120), participants were given sequential, escalating single doses of
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AT-001 (5, 10, 20, and 40 mg/kg) followed by 7-day multiple ascending doses of AT-001 (5, 20, 40 mg/kg
once daily or 20 mg/kg twice daily). According to Dr. Perfetti, the results demonstrated a dose-dependent
inhibition of sorbitol, the biomarker of aldose reductase activity (approximately +5% vs. -30% vs. -47% vs.
-45% vs. -47% for placebo, 5, 10, 20, and 40 mg/kg, respectively at day 7). Additionally, he noted that sorbitol
inhibition lasted approximately 10-12 hours from dosing and that AT-001 prevented post-prandial increases
in sorbitol induced by mealtime transient glucose elevations. Regarding safety, Dr. Perfetti highlighted that
AT-001 was overall well tolerated, with no treatment-related serious adverse events and no treatment-related
discontinuations. Notably, no abnormalities in liver or kidney function were observed, as there were no
significant changes in ALT, AST, or eGFR. With greater support for the safety and efficacy of this novel
candidate, we look forward to the results of the ARISE-HF study, which has an estimated primary completion
date of September 2021.

Neprilysin - An Underappreciated Player in GLP-1 Action

University of Washington's Dr. Sakeneh Zraika introduced neprilysin, a common treatment
for heart failure, and demonstrated that neprilysin inhibition increases GLP-1 activity,
suggesting a novel therapeutic target for type 2 diabetes. She first opened by presenting data from a
post-hoc analysis from the PARADIGM-HF trial, which showed that sacubitril/valsartan (sacubitril is a
neprilysin inhibitor) treatment in people with heart failure and diabetes was associated with significantly
reduced A1c levels; the treatment group also had fewer patients requiring insulin therapy initiation compared
to the control group. With this background, Dr. Zraika illustrated the many effects of neprilysin inhibition,
particularly highlighting data showing its increase in GLP-1 levels in a time- and dose-dependent manner.
Specifically, she explained that this effect is due to the mechanism that neprilysin cleaves and inactivates
GLP-1. Showing data from the mouse model, Dr. Zraika presented findings that plasma neprilysin activity is
increased in high fat-fed mice and that neprilysin deficiency enhances oral glucose tolerance and protects
against impaired beta-cell function in high fat-fed mice. Notably, she also highlighted data of neprilysin
inhibition specifically in the intestine and the islet cell to demonstrate the more targeted effects. Results found
that intestinal neprilysin inhibition enhanced the insulin response to oral glucose in a GLP-1R-dependent
manner and that islet neprilysin inhibition similarly enhanced glucose-stimulated secretion. As heart failure is
a common comorbidity of people with diabetes, we look forward to seeing how the potential of neprilysin
inhibition may be further explored in type 2 diabetes treatment.

Questions and Answers:

Q: Have you thought about whether neprilysin also has activity in the brain in relation to
GLP-1?

A: We have thought about it but we have not done any experiments to test it yet. We've looked at it in a lot of
different tissues so that's something we want to explore.

Q: What cell type is making neprilysin in the islet experiments?

A: It's not restricted to beta cells. We've looked at both alpha and beta cells pretty carefully. We haven't looked
at other endocrine cells too carefully. But for now, it looks like it could be coming from any of the islet
endocrine cells.

Association between Biological Disease-Modifying Antirheumatic Drugs and
Incidence of Diabetes

Mr. Chu Lin presented results of a meta-analysis evaluating the association between biological
disease-modifying anti-rheumatic drugs (bio-DMARDs) and the incidence of diabetes.
According to Mr. Lin, the analysis included 22 randomized controlled trials and four cohort studies that
examined the incidence of new-onset diabetes in individuals treated with bio-DMARDs including abatacept,
methotrexate, rituximab, and etanercept. According to the results, bio-DMARD treatment was not associated
with a lower incidence of diabetes (RR=0.87, p=0.21) compared with non-bio-DMARDs. However,
interestingly, Mr. Lin shared that subgroup analysis showed a significant reduction in new-onset diabetes
incidence in individuals treated with abatacept (RR=0.61, p=0.04). Mr. Lin noted that dysregulation of T-cell
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activation and response may be involved in the development of diabetes, which may explain the benefit of
abatacept's mechanism of action of inhibiting the T-cell immune response. Thus, he concluded by
emphasizing that dysregulated T-cell homeostasis may contribute to the tissue and systemic inflammation in
diabetes, highlighting this approach as a possible novel therapeutic target.

Novel Therapy Posters

Title Authors Details + Implications

Substantial

Cardiovascular

Benefit from

Icosapent Ethyl in

Patients with

Diabetes: REDUCE-IT

DIABETES

Deepak L. Bhatt, Eliot A. Brinton,

Michael Miller, Philippe G. Steg, Terry

A. Jacobson, Steven B. Ketchum, Ralph

T. Doyle, Rebecca A. Juliano, Lixia Jiao,

Craig Granowitz, Om Ganda, Francine

K. Welty, Robert S. Busch, Anne C.

Goldberg, David M. Herrington,

Matthew Budoff, Jean-Claude Tardif,

Christie M. Ballantyne

▪ Analysis of patients with

diabetes in the REDUCE-IT

trial of Amarin's Vascepa

(icosapent ethyl) showing

that treatment led to a 7%

absolute risk reduction in

first CV events and 12.7%

reduction in total events vs.

placebo (p<0.001).

▪ 58% of participants in the

trial had type 2 diabetes,

with effects in this subgroup

consistent with the broader

impacts seen in the trial's

overall population.

Preclinical

Development of

IDG-16177 as a Potent

GPR40 Agonist for

Treatment of Type 2

Diabetes

Jong Min Yoon, Dohee Kim, Don-gil

Lee, Kyung Mi An, Myong Jae Lee,

Chang-hee Hong, Dahae Hong, Hyun-

jung Kwak, In-gyu Je, Hyo-jung Song

▪ Preclinical study of GPR40

agonist IDG-16177 confirmed

linear PK properties vs.

fasiglifam.

▪ GPR40 agonists are known

to stimulate insulin secretion

and reduce circulating

glucose levels in a glucose-

dependent manner

▪ These results support further

investigation of IDG-16177 as

a type 2 diabetes drug
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Durable Glycemic

Improvements after

Duodenal Mucosal

Resurfacing (DMR) in

Patients with Type 2

Diabetes (T2D):

48-Week Results from

the REVITA-2

European Cohort

Geltrude Mingrone, David Hopkins,

Guruprasad Aithal, Guido Costamagna,

Laurent Crenier, Jacques M. Deviere,

Russell Drummond, Rehan Haidry,

Iskandar Idris, Andrea Lania, Cormac

Magee, Max Nieuwdorp, Vijeta

Bhambhani, Jason Huang, Kelly White,

Juan Carlos Lopez-talavera, Harith

Rajagopalan, Jacques J. Bergman

▪ 48 week results from the

REVITA-2 European cohort

show durable effects with

duodenal mucosal

resurfacing (DMR) on

glycemia - of the 68% of

patients who achieved an A1c

reduction from baseline at 24

weeks (median change 1.1%),

84% maintained this

response through 48 weeks

(median A1c change 1.0%).

▪ Median change in A1c for the

whole study population was

0.6% at 24 weeks and 0.7%

at 48 weeks.

▪ Weight change at 48 weeks

was 2.1 kgs, compared to 2.4

kgs at 24 weeks.

▪ DMR is a minimally invasive,

endoscopic procedure

First-in-Human Study

of YG1699, an SGLT1

and SGLT2 Dual

Transporter Inhibitor

Chenghai Li, Tong Li, Frank Lee, Roger

W. Xu, Helen Wang
▪ 64 healthy volunteers in the

study which found YG1699 to

be well tolerated at all dose

levels tested and producing a

dose-dependent increase in

urinary glucose excretion.

▪ Data indicate once-daily

dosing, to be further tested in

phase 2 trials

▪ YG1699 is a dual SGLT-1/2

inhibitor, similar to Lexicon's

sotagliflozin.

▪ Previous animal studies

indicate potential for this

treatment to increase plasma

GLP-1 and PYY levels as well
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Cotadutide

(MEDI0382), a Dual

Receptor Agonist with

Glucagon-Like

Peptide-1 and

Glucagon Activity, Is

Well Tolerated (<600

µG) with Robust

Effects on Blood

Glucose in Patients

with T2DM

Darren Robertson, Lars Hansen, Meena

Jain, Victoria Parker, Marcella Petrone,

Tao Wang, Tim Heise, Lutz Jermutus

▪ Higher doses of cotadutide

were tested here (up to 600

ug, compared to 300 ug

previously reported),

showing good tolerability

and potential for even higher

doses to be tested

▪ CGM traces show significant

reductions in hyperglycemia

with all doses tested (20 ug

to 600 ug), with only 20%

nausea in the highest dose

group

Effects of Tirzepatide

on Meal Intake and

Appetite in Japanese

Patients with Type 2

Diabetes

Kenji Ohwaki, Kenichi Furihata,

Tomonori Oura, Takeshi Imaoka
▪ Eight week, phase 1 trial of

Japanese type 2 patients

showed dose-dependent

weight loss and A1c effects

with TZP.

▪ Here, analysis was done on

meal intake and appetite

from the study: decreased

appetite was the most

frequently reported TEAE,

with ½ of pts reporting this

w/o nausea or vomiting.

▪ Meal intake similarly

decreased with TZP vs.

placebo, starting on day 2 of

the trial and decreasing over

time.

Beyond A1c and Hypoglycemia
Superior Time in Range (≥70%) Associated with 33% CV Risk Reduction in
DEVOTE, Further Validating TIR as Surrogate Endpoint

A poster by Dr. Rich Bergenstal added to the growing arsenal of evidence linking time in range
to hard outcomes. Drawing on the DEVOTE trial of Novo Nordisk's Tresiba (insulin degludec), Dr.
Bergenstal showed that time in range (TIR) was associated with a lower rate of first MACE (non-fatal MI,
non-fatal stroke, or CV death). Specifically, there was a 22% risk reduction for MACE among the cohort of
type 2 patients with 50%-70% TIR vs. those with ≤50% TIR (HR=0.78, 95% CI: 0.55-1.09). The benefit was
amplified for patients with ≥70% TIR, who faced a 33% lower risk of MACE compared to their counterparts
with ≤50% TIR (HR=0.67, 95% CI: 0.53-0.85). We should note that 1.00 is well outside this latter confidence
interval, and although the 22% risk reduction did not reach statistical significance, there was a significant
overall association between increased TIR and decreased MACE rate (p<0.01). The analysis was conducted on
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a subset of DEVOTE participants (n=360) for whom the researchers had complete 8-point glucose profiles,
which were used to derive time in range; 65% of this subgroup had ≥70% TIR. We can't help but imagine the
power of using CGM in a major CVOT like DEVOTE, and how that could move the field forward by leaps and
bounds in validating TIR as a surrogate endpoint for long-term health outcomes. While some may say, "Of
course we understand the limitations to adding CGM in a clinical trial that is already long, expensive, and
intensive for patients …" we imagine that the problems are not length, cost, or degree of intensive-ness, but
more just design and the fact that CGM may impact the outcome. But, we would love to ensure CGM will be
used in future trials and we'd love to see a roundtable on this topic, to hash out issues around design, length of
time CGM is used, cost, and other factors. And, of course we and many others wonder what impact could be
gleaned from even a two-week CGM period within the context of a larger study.

▪ Previous post-hoc analyses of DEVOTE have similarly focused on outcomes beyond
A1c and their correlation with CV morbidity/mortality. This is fitting, given that Tresiba's
PK/PD profile leads to reduced hypoglycemia (40% risk reduction vs. Sanofi's Lantus [insulin
glargine], p<0.001 for superiority). An analysis called "DEVOTE 2" found that high day-to-day
glycemic variability was associated with a 58% rise in risk for all-cause death (p=0.004). Another
called "DEVOTE 3" underscored the relationship between severe hypoglycemia and all-cause death
(HR=2.51, 95% CI: 1.79-3.50); in the 15 days immediately following a severe hypo episode, mortality
risk was more than 4-fold (HR=4.20, 95% CI: 1.35-13.09).

▪ Taken all together, these analyses, including the latest by Dr. Bergenstal, offer a
robust package of results emphasizing the importance of studying outcomes beyond
A1c for their long-term health consequences. It should be enough, we think, that TIR affects
quality of life for people with diabetes - there is certainly agreement on this point among thought
leaders. That said, a clear link to hard outcomes like heart attacks, strokes, and death will help sway
the broader diabetes community (including regulators, worldwide PCPs, etc.) to adopt outcomes
beyond A1c, and will augment our scientific understanding of this disease.

Kelly West Award Lecture: Dr. Elizabeth Selvin Reinforces the Validity and
Importance of A1c in Addition to CGM, Asserts Impact of Race on A1c is Minimal,
Fails to Include Variability as a Limitation

Johns Hopkins epidemiologist Dr. Elizabeth Selvin was honored with the Kelly M. West Award
for Outstanding Achievement in Epidemiology. Dr. Selvin delivered an outstanding lecture outlining
her work on the epidemiology of A1c, which has heavily influenced ADA's guidelines on the diagnosis of
diabetes. Indeed, Dr. Selvin's lecture was, in many ways, a defense of the epidemiological, scientific, and
clinical validity of A1c as a measure of glycemic control. While her expertise on the topic was clear, we note
she did not mention the limitation surrounding A1c and "quality" - i.e., that a 7% A1c as a target in cases
where there is even moderate hypoglycemia (over 4%) overstates the "well-being" and safety of patients. Dr.
Selvin directly addressed the "Beyond A1c Movement", expressing concern that the rise of CGM has resulted
in a sort of rivalry - or "false dichotomy" - between CGM-based metrics and A1c. Dr. Selvin was clear and
enthusiastic in her appreciation of the value CGM offers patients and researchers. However, she also asserted
that CGM and A1c measure different aspects of glycemia and neither should be suggested as a replacement for
the other: We must avoid "motivating CGM with the limitations of A1c." We believe most on either side of A1c
vs. CGM discussion would agree that both are valuable tools from a variety of perspectives, but we can also
recognize that the semantics of "Beyond A1c" can appear to discount the value of A1c. She outlined the
limitations of CGM: cost, poor accuracy at low glucose (no longer true for any CGM currently available
commercially - for most, MARD is now under 10%, far better than many BGM), within- and across-sensor
variability, unclear utility in type 2 (data continues to mount on this), the absence of a link to long-term
outcomes (many would also argue with this, particularly based on 2018 data from Diabetes Care), and
moderate concordance with lab glucose values - aiming to demonstrate that, like A1c, CGM is not perfect.
Driving home this point, Dr. Selvin presented her own data from an ongoing study in type 2 (n=155) showing
that two sensors (Dexcom and Abbott) on the same person often give different values - sometimes
dramatically so, she stated - at the same point in time, and that mean glucose calculations are also not
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perfectly correlated between systems (r=0.86, RMSE=17 mg/dl).

▪ Dr. Selvin's work contributed to ADA's 2010 recommendation that A1c can be used as
a diagnostic criterion for diabetes. That same year, Dr. Selvin published (NEJM) an analysis
based on A1c measurements from >11,000 participants in the ARIC (Atherosclerosis Risk in
Communities) study, obtained from whole blood samples that had been in storage for over a decade
- meaning they also came with 15 years of follow-up data. This research demonstrated that A1c is a
useful marker for identifying people at risk for future diabetes, CV disease, and all-cause death - and
also a better prognosticator than fasting glucose, supporting A1c as a diagnostic test for diabetes.

▪ ADA's acceptance of A1c as a diagnostic criterion was controversial, Dr. Selvin said,
for a few reasons. Many were concerned about hemoglobin trait interference with assays,
disruption from conditions or procedures (anemia, transfusion, pregnancy, blood loss), and the
greater cost of an A1c test vs. plasma glucose. Additionally, differences in A1c among black people
and other races/ethnicities are commonly cited as a limitation of A1c, typically very respected
researchers; while she said that some called for race-specific A1c cut-points - which Dr. Selvin took
particular issue with - we have heard more arguments for simply checking A1c vs. GMI using CGM
to see the differences and then to "personalize" therapeutic treatment. Currently, she noted, there is
no evidence for racial differences in the association between A1c and diabetes complications, nor are
there racial differences in the correlation of A1c with fasting glucose or average glucose. Race
differences in A1c are on the order of ~0.2% A1c points, and Dr. Selvin asserted that the
hyperglycemia of diabetes makes this virtually meaningless. She also argued that genetic and racial
differences are not interchangeable, meaning that conditions affecting RBC turnover, hemoglobin,
A1c may be associated with but are not equivalent to race. Dr. Selvin ultimately recommended a
combination of A1c and fasting glucose for diabetes diagnosis as a practical solution that allows
providers to keep an eye on any discordance while also meeting ADA's diagnostic requirements.
While we found the discussion very valuable, we hope that Dr. Selvin is invited back to ADA to have
a broader discussion with other KOLs on this important topic! From our view, there is nothing to
take away from her important research, but we do believe based on many KOL discussions we have
seen and evidence that we have read, that no longer is A1c "sufficient" to assess the health of any one
individual with diabetes - CGM (real-time or professional CGM) should be used to contextualize A1c.
For research purposes, A1c is a very valuable tool, and there as well, we believe at least some CGM
use helps offer important contextualization since there are many research studies that use BGM only
where hypoglycemia is systematically under-monitored and therefore likely under-reported.

Is There an Association Between Prior Hypoglycemia Events and CV Risk/
Mortality? Dr. Julio Rosenstock Presents Mixed Evidence From CAROLINA CVOT

Dr. Julio Rosenstock presented a novel analysis of the CAROLINA trial finding that antecedent
hypoglycemia events were associated with higher risks for all-cause mortality and non-CV
mortality, but not with any other CV-related endpoint. Between the two arms of the trial (DPP-4
linagliptin and sulfonylurea glimepiride), hypoglycemia events were associated with a 49% greater risk of all-
cause mortality (95% CI: 16% to 92%; p=0.002) and 116% increased risk of a non-CV death (95% CI: 57% to
197%; p<0.0001). Significant associations were not seen for other endpoints in the trial, including 3P-MACE,
stroke, MI, hospitalization for heart failure, and CV death (see plot below).

▪ As a reminder, CAROLINA found neutrality on CV outcomes between linagliptin and
glimepiride, along with significant differences on hypoglycemia rates between the two
therapies. In the trial, 38% of patients experienced any form of hypoglycemia in the glimepiride
arm vs. 11% in the linagliptin arm, resulting in a hazard ratio of 0.23 (95% CI: 0.21-0.26, p<0.0001).
Considering only moderate (≤70 mg/dL) and severe (requiring assistance) hypoglycemia, linagliptin
conferred a sizable 82% risk reduction (HR=0.18, 95% CI: 0.15-0.21, p<0.0001), and on the serious
and costly outcome of hospitalization due to hypoglycemia, a significant, 93% risk reduction
(HR=0.07, 95% CI: 0.02-0.31, p=0.0004), despite only 29 events occurring (27 with glimepiride, 2
with linagliptin).
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▪ We note that the link between hypoglycemia and CV outcomes has been long-debated
within the diabetes community. Traditionally, a direct causal relationship between severe
hypoglycemia and MACE/mortality has been considered, and has been supported by evidence
suggesting that severe hypoglycemia induces several potentially adverse effects in the vasculature
and the heart. Conversely, at CODHy 2019, we heard Prof. Eberhard Standl argue that a bi-
directional relationship between severe hypoglycemia and CV risk exists, with an emphasis on the
possibility of a reverse causation between nonfatal MACE events and severe hypoglycemia. Dr.
Standl pointed to analyses of the TECOS CVOT for sitagliptin and EXSCEL CVOT for exenatide as
showing a robust association between severe hypoglycemia events and previous major CV events,
with a near doubling in risk of a severe hypoglycemia event following a nonfatal CV or HF event.
We'd be interested to see a similar analysis of CAROLINA - did CV events in the trial make it more
likely that patients experienced severe hypoglycemia events, and was this risk modified whether
patients were on linagliptin or glimepiride?

Is 54 or 70 mg/dl More Important? Prof. Heller and Dr. Kowalski Discuss the
Value of Hypoglycemia Measures to Patients, Providers, and Payers

In a morning symposium on hypoglycemia and new diabetes therapies, Sheffield's Professor
Simon Heller and JDRF President and CEO Dr. Aaron Kowalski discussed the importance of
measuring blood glucose ≤54 mg/dl and ≤70 mg/dl, respectively. The argument made for each
reflected both the information the measurement provides and these speakers' personal and professional
backgrounds. Prof. Heller is perhaps the foremost scholar on the clinical consequences and pathophysiology
of hypoglycemia. He emphasized that a blood glucose of ≤54 mg/dl, more so than ≤70 mg/dl, is associated
with cognitive and physiologic dysfunction, a better discriminator of treatment differences, and more likely to
persuade regulatory and reimbursement authorities as to the value of new diabetes drugs. Dr. Kowalski - an
accomplished research and scientist as well as also a person with diabetes and a prominent patient advocate -
focused more on the real-world implications of glucose ≤70 mg/dl for patients. His central thesis was that
hypoglycemia, including these mild drops in glucose, remains a major barrier to tight glucose control. From a
patient perspective, ≤70 mg/dl generally requires action and can contribute to rebound hyperglycemia or fear
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of future hypo. The symposium, moderated by King's College's highly regarded Professor Stephanie Amiel,
was riveting and highly cooperative. While the presentation titles assigned to these speakers seemed in direct
opposition, they were ultimately in vehement agreement that both measures are of critical importance. Here's
a bird's-eye view of each presentation:

▪ Professor Heller framed ≤54 mg/dl as a middle ground between ≤70 mg/dl (very
common, but less impactful overall) and severe hypoglycemia (rare, but critical to
patients and the healthcare system). He explained that the International Hypoglycaemia Study
Group (IHSG, a 15-member group formed in 2013) felt that 70 mg/dl was an important alert
threshold. However, it is also of unclear health and economic relevance, which makes it difficult to
persuade reimbursement authorities to make decisions on clinical trial data that includes only
differences in hypoglycemia ≤70 mg/dl. On the other hand, he also highlighted how challenging it is
to demonstrate an impact on severe hypoglycemia because the outcome is so rare in clinical trials.
This led the IHSG to a strong case for ≤54 mg/dl, a level with more physiologic implications than
≤70 mg/dl but that occurs more frequently than severe hypoglycemia. To support the clinical
relevance of ≤54 mg/dl, Prof. Heller presented a handful of studies linking blood glucose of 50-55
mg/dl to impaired cognition, arrhythmias, hypoglycemia unawareness, mortality, and - as a result -
economic impact. Additionally, the ≤54 mg/dl threshold enables more meaningful comparisons of
diabetes interventions while maintaining confidence in those estimates, demonstrated by an
analysis of SWITCH 2 (insulin degludec vs. glargine crossover) data he and others recently
published in Diabetes Care:

◦ In 2017, both ADA and EASD adopted IHSG's recommendation that trials track and
report glucose ≤54 mg/dl in a joint position statement. This led to the currently-held
framework of three levels of hypoglycemia classification:

◦ Level 1 (≤70 mg/dl): often asymptomatic alert value that requires re-checking and may
require insulin dose/type alterations.

◦ Level 2 (≤54 mg/dl): denotes cognitive impairment and predicts cardiac arrhythmia and
mortality; repeated episodes cause reduced awareness.

◦ Level 3 (severe hypoglycemia): severe cognitive impairment, coma, or seizure and
requiring external assistance, regardless of blood glucose. Prof. Heller noted this can occur
anywhere from ~20-40 mg/dl, depending on the person and other factors.

▪ Dr. Kowalski emphasized the importance of a 70 mg/dl threshold to patients and for
enabling overall tighter glucose control: Spending time below 70 mg/dl is a barrier to
better glucose control (i.e., reduced hyperglycemia and glucose excursions). In his
words, "If we want to reduce hyperglycemia, we need to reduce hypoglycemia" - and 70 mg/dl is a
critical metric for patients to do so. He immediately reframed the ≤70 mg/dl threshold as part of
time in range, asserting that we absolutely need to know how much time is spent below 70 mg/dl
and that patients and providers need actionable ways to reduce that time. Ultimately, Dr. Kowalski
also argued that time in range is superior to A1c: TIR offers more insight into hypo- and
hyperglycemia, is a better reflection of glycemic "health", and provides a more actionable target for
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patients. As time in range and glucose variability become more accepted and understood measures
of diabetes control, and as CGM becomes more common, 70 mg/dl will only become a more
important marker of glucose control and an actionable piece of information for patients.

◦ Reminding the audience that diabetes is a disease defined by hyperglycemia,
Dr. Kowalski characterized hypoglycemia as the main barrier to better
glucose control. Historically (e.g., in DCCT), lowering A1c and complication risk was
closely linked to higher risk of severe hypoglycemia. He underscored the balancing act of
diabetes management: balancing the risks of treatment ("hypoglycemia is iatrogenic") vs.
the long-term risks of diabetes. In all people using insulin or SUs, hypoglycemia, impaired
counterregulatory response, and unawareness all make tight glucose control challenging.
Dr. Kowalski characterized the threat of hypoglycemia as the main reason most people
with type 1 diabetes do not achieve their A1c goals, and he indicated the value of CGM in
reducing time spent below 70 mg/dl. Moreover, he both highlighted current technology
and called for further development of drugs and devices to keep patients safely above 70
mg/dl, giving a nod to the DIY community for the peace of mind homemade devices have
offered people with diabetes.

▪ During Q&A, Prof. Heller explained that, a few years ago, IHSG did not feel that 70 mg/dl was
sufficient to persuade reimbursement authorities to fund new treatments for the purpose of
reducing hypoglycemia. He made a point to agree that time in range is a more meaningful outcome
than A1c, and asked Dr. Kowalski if he felt we are now in a position to argue that time in range and
time ≤70 mg/dl are "enough" to persuade regulatory and reimbursement bodies to spend more on
new technology. Dr. Kowalski commented that, in a recent JDRF meeting with a large payer about
hybrid-closed loop systems, he was pleased to hear that the payer is seeing cost savings on these
systems (see recent note on Medtronic and fewer hospitalizations associated with closed loop).
Further, he noted, data collected by payers may also help correlate improved time in range with cost
savings over the long term, via reduced healthcare utilization and productivity losses. To be sure,
we're lucky to have JDRF, Dr. Kowalski, and others working to demonstrate the value of new tech.

▪ Professor Heller also offered a useful outline of the history of hypoglycemia
classifications, beginning with a 2004 ADA working group that landed on ≤70 mg/dl as the cutoff
for "hypoglycemia" and defined "severe hypoglycemia" as requiring the help of another person to
recover, independent of plasma glucose. These recommendations were met with criticism, including
that glucose commonly falls below 70 mg/dl in healthy individuals and this level overestimates
clinically significant hypoglycemia,. ADA's definition was extended in 2013 to include "pseudo"
hypoglycemia (symptomatic >70 mg/dl) and "probable symptomatic" hypoglycemia (symptomatic
independent of plasma glucose), but the general glucose level of 70 mg/dl remained unchanged.

PERL CGM Substudy Finds No Link Between Glycemic Variability and CKD
Progression in Adults with T1D and Mild/Moderate Kidney Disease

New data from the PERL CGM substudy showed no association between glycemic variability or
glucose control and the rate of loss of iGFR (iohexol GFR), among people with type 1 diabetes
and mild-to-moderate kidney disease. PERL was a three-year study of allopurinol vs. placebo (n=530),
and primary results were presented at ASN last November (see design below). Presenter Dr. Janet McGill
reiterated that there was no significant difference between allopurinol and placebo on baseline-adjusted iGFR
after three years of treatment + two months of drug washout (p=0.99). The larger trial contained a smaller
CGM substudy on its back end, which enrolled 175 PERL participants (exclusions: pregnancy, history of skin
reactions to LibrePro or Libre) who wore 1-5 blinded Freestyle Libre CGMs at some point during the last 15
months of the study (between visits 12-17). In total, 366 CGMs were worn. There were no significant
associations between CGM-based metrics and iGFR, leading Dr. McGill to conclude that there is no evidence
glycemic variability or glucose control impacts rate of iGFR loss. Here are the full results:
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Dr. McGill noted that the CGM substudy in particular is limited by its observational nature, small sample size,
variability in CGM data collection, and relatively short duration of observation. However, the authors of the
study call for a larger, prospective study using CGM to improve glycemic control and reduce variability to
definitively show whether glycemic variability and renal function are related.

▪ PERL ("Preventing Early Renal Loss in Diabetes") evaluated allopurinol vs. placebo in
people with type 1 diabetes and mild to moderate CKD (eGFR 40-100 ml/min/1.73 m2)
- see the methods paper in Diabetes Care. Participants also had (i) serum uric acid ≥4.5 mg/
dl and (ii) either history/presence or albuminuria or evidence of a >3 ml/min/1.73 m2 loss in GFR
per year in the previous 3-5 years. Allopurinol is a xanthine oxidase inhibitor used to reduce
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endogenous production of uric acid and a commonly prescribed treatment for gout. Its use in PERL
was based on data from animal models, epidemiology, and small trials indicating high uric acid
levels were related to CKD; participants received 200-400 mg/day depending on renal function. The
study was funded by the Helmsley Charitable Trust and enrolled participants in the US, Canada, and
Copenhagen.

▪ Baseline characteristics (mean) in the CGM substudy were: Age 52 years, 66% male, 81% white,
type 1 duration 36 years, BMI 30 kg/m2, A1c 8.2%, and eGFR and iGFR at visit four 75 and 68 ml/
min/1.73 m2.

Conversations and Reactions around Severe Hypoglycemia (CRASH): Survey
Responses of People Aged 65+ with T1DM or Insulin-Treated T2DM and
Caregivers

Dr. Frank Snoek presented data on people aged 65+ from the Conversations and Reactions
around Severe Hypoglycemia (CRASH) study, illustrating the need for improvement on
hypoglycemia education, especially with caregivers, as well as for conversations around
hypoglycemia at healthcare visits. Dr. Snoek first introduced CRASH (n=504) as an international, cross-
sectional, online survey in people with both type 1 diabetes and insulin-treated type 2 diabetes at high risk for
severe hypoglycemia as well as caregivers of people with diabetes. Participants were pooled from Canada,
Germany, Spain, UK, and USA and experienced at least one severe hypoglycemia event in the last three years
with insulin treatment. Regarding the importance of specifically examining those ≥65 years, Dr. Snoek shared
that this demographic with both type 1 diabetes and insulin-using diabetes has been growing. According to the
results, the majority of severe hypoglycemia events occurred at home (87.1% for both people with diabetes
and caregivers) and that the majority of people with diabetes (79%) reported being with their spouse/partner.
Regarding reported cause of event, the majority (36.1% of type 1 diabetes, 41.2% of type 2 diabetes) reported
having eaten "less than planned/usual", while the next most commonly reported cause was insulin-related
(27.8% of type 1 diabetes, 17% of type 2 diabetes). The most common action taken during these events was to
eat or drink sugars (78.1% of type 1 diabetes, 84.2% of type 2 diabetes). As for conversations with healthcare
providers, Dr. Snoek shared that 64% of type 1 diabetes participants and 67.2% of type 2 diabetes participants
discussed the event with their providers. Regarding psychosocial effects, the majority (48.6% of type 1
diabetes, 54.8% of type 2 diabetes) reported feeling scared, while type 2 diabetes caregivers reported feeling
the most unprepared (49.4%) and helpless (53.2%). In conclusion, Dr. Snoek emphasized that these findings
suggest a need for greater education and training of caregivers and pointed out the lack of hypoglycemia
conversations occurring with healthcare visits.

▪ Dr. Snoek shared the demographics and clinical characteristics of the study
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population. The mean age was 72 (type 1 diabetes, n=169) and 74.5 (type 2 diabetes, n=335);
41.9% (type 1 diabetes) and 21.2% (type 2 diabetes) had impaired hypoglycemia awareness; and
39.1% (type 1 diabetes) and 42.7% (type 2 diabetes) reported one severe hypoglycemia event in the
past 12 months.

▪ Less than half of people with diabetes reported discussing their severe hypoglycemia
events with their providers within a week of the event (39.8% of type 1 diabetes, 43.7% of
type 2 diabetes). Forty-one percent of type 1 diabetes participants and 61% of type 2 diabetes
participants discussed their events within a month; 49% and 27% of participants (type 1 diabetes
and type 2 diabetes, respectively) reported discussing their events with providers more than a month
after the event.

Beyond A1c Posters

Title Authors Details + Takeaways

Insulin and

Glucagon

Coadministration in

Type 1 Diabetes

Prevents

Hypoglycemia

without Worsening

Hyperglycemia

Bruce W. Bode, Jennifer Boyd, Anne Shah,

David Parkes, Soumitra Ghosh, Alan D.

Cherrington

▪ 11 patients with type 1

(mean age 36, 55% female,

baseline A1c 7.0%) received

2 in-clinic IV insulin

treatments one with

glucagon and one with

insulin alone to manage a

mixed meal challenge over

6 hours

▪ There was no significant

difference in plasma

glucose rise and time in

range between the 2

treatments

▪ The insulin + glucagon

treatment resulted in less

time <70 mg/dl (9% vs.

20% for insulin alone);

plasma glucose remained

higher in the insulin +

glucagon treatment at 114

mg/dl compared to 51 mg/

dl during the insulin alone

treatment

▪ An insulin + glucagon

treatment has the potential

to reduce hypoglycemia

without increasing post-

meal plasma glucose

increase
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Overnight

Hypoglycemia

Prediction for CGM

Users

Ydo Wexler, Dan Goldner, Gina Merchant,

Ashley Hirsch, Brian Huddleston, Jeff

Dachis

▪ CGM and self-care data

collected from over 3,000

OneDrop users was used to

train two machine learning

models to predict, as of

"bedtime," the likelihood of

a hypoglycemic event over

the course of the night

▪ Machine learning

predictive models were

compared to the actual

frequency of hypoglycemic

episodes to assess accuracy

▪ Area under the receiver

operating characteristic

curve (AUC) was 0.82

▪ When certain data on

blood glucose variability,

physical activity, food, and

heartrate were available at

bedtime AUD increased to

0.87

A Multicenter Study

of the Burden of

Hypoglycemia

across Trimesters in

Pregnancies

Complicated by

Type 1 Diabetes

(LOIS-P Study)

Ravinder Jeet Kaur, Byron H. Smith,

Jordan E. Pinsker, Basak Ozaslan, Grenye

O'malley, Mari Charisse Trinidad, Donna

Desjardins, Kristin N. Castorino, Camilla

Levister, Corey Reid, Shelly K. Mccrady-

Spitzer, Selassie J. Ogyaadu, Mei Mei

Church, Molly Piper, Walter K. Kremers,

Barak Rosenn, Carol J. Levy, Eyal Dassau,

Yogish C. Kudva

▪ 22 pregnant women with

type 1 used Dexcom G6

CGM for sensor augmented

pump therapy; CGM data

was used to monitor

hypoglycemic events over

the course of their

pregnancies until their

postpartum visits

▪ Patients experienced

hypoglycemia during all

trimesters, but more

frequently during the first

trimester

▪ 23% patients experienced

prolonged hypoglycemia

(>120 minutes); 84% of

prolonged hypoglycemic

events took place overnight

12am-6am
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The Effect of Acute

Psychosocial Stress

in Adults with Type

1 Diabetes

Minsun Park, Youngkwan Song, Minseung

Chu, Mert Sevil, Nicole Hobbs, Lisa Sharp,

Ali Cinar, Laurie T. Quinn

▪ Patients with type 1 (n=11)

participated in stress tests

(the Trier Social Stress Test

and playing competitive

video games) while

wearing CGM to assess the

effect of stress on glycemic

variability

▪ The Trier Stress Test

increased sympathetic

activity without increasing

glycemic variability

▪ Increased stress was not

related to changes in

glycemic variability

Differences in Time

in Range, Glycemic

Variability, and the

Glucose

Management

Indicator in

Pregnant Women

with Type 1 (T1D),

Type 2 (T2D), and

Gestational

Diabetes (GDM)

Sarit Polsky, Carol J. Levy, Xiaohe Zhang,

Saloni Shah, Gal Haroush, Kristen Nelson,

Grenye O'malley, Selassie J. Ogyaadu, Scott

J. Brackett, Camilla Levister, Kristin N.

Castorino

▪ Pregnant women in the 2nd

and 3rdtrimesters with type

1 (n=20), type 2 (n=3), and

gestational diabetes (n=9)

wore Dexcom G6 sensors

for 10 days to assess

glycemic control

▪ Mean age 30, mean A1c

6.1%, 60% women in the

second trimester; 81%

women used insulin

▪ Women with type 1 spent

more time >140 mg/dl

(p=0.009) and less time in

range (63-140 mg/dl) than

women with type 2 or

gestational diabetes

(p=0.001)

▪ Glycemic variability was

greatest in women with

type 1 and lowest in women

with gestational diabetes

(p<0.0001)
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Reluctant to Lose

Control: Older

Patients' A1C Goals

Lower than ADA

Guidelines

Michael Cui, Aviva Nathan, Cristy Miles,

Valerie G. Press, Mariko Pusinelli, Mengqi

Zhu, Rabia Ali, Kamilah Scales, Elbert

Huang

▪ Patients ≥65 years old with

type 2 diabetes

participated in

telemedicine care

management with nurses

to establish care goals

▪ Intervention consisted of

phone calls with a nurse to

discuss ADA A1c goals,

medical history,

medication management,

and additional resources

▪ Following 6-month

intervention 98% of

patients in the intervention

arm had documented A1c

goals compared to 57% in

the control

▪ Patient A1c goals were

often lower than ADA

guidelines and patients

rarely changed their goals

after learning about ADA

guidelines

▪ Results indicate it is

difficult to communicate to

patients about de-

intensification of goals

based on health status

Real-Time Inpatient

Hypoglycemia

Intervention

Reduces the Rate of

Recurrent Severe

Hypoglycemia

Yamuna Gorantla, Sara Elizabeth T. Yap,

Yannis Guerra, Leon Fogelfeld
▪ Study evaluating the

effectiveness of a real-time

electronic hypoglycemia

surveillance program

▪ Program is run by

endocrinologists and nurse

practitioners reviewing

electronic database of

inpatient hypoglycemic

events in last 24 hours;

recommendations based on

surveillance given to

primary care teams to

implement response
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▪ Pre-post intervention

analysis indicates

significantly fewer patients

experienced recurrent

hypoglycemia events

(p<0.05) and the number

of appropriate responses

among primary care teams

significantly increased

(p<0.05)

Glucagon Use by

U.S. Adults with

Type 1 and Type 2

Diabetes

Peter Kahn, Shuling Liu, Rozalina G.

Mccoy, Robert A. Gabbay, Kasia J. Lipska
▪ Data from OptumLabs

Data Warehouse on

commercially insured and

Medicare Advantage

patients with

pharmacologically treated

type 1 and type 2 was used

in multivariable logistic

regression models to

evaluate the use of

glucagon among patients

▪ 1.45% of patients with type

1 (n=12,338) and 0.70% of

patients with type 2

(n=323,244) filled

glucagon prescriptions in

2014

▪ In patients with type 1,

glucagon use was

unpredictable and not

targeted at patients with

high risk of hypoglycemia

▪ In patients with type 2,

filling glucagon

prescriptions was more

likely if using insulin or in

patients with prior

hypoglycemia events
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Hypoglycemia

among Nursing

Home Residents

with Diabetes

Detected by

Continuous Glucose

Monitoring (CGM)

Kasia J. Lipska, Margaret M. Doyle, Eda

Cengiz, Bonnie Drozdowicz, Thomas M.

Gill, Terrence E. Murphy, Silvio E. Inzucchi

▪ 35 nursing home patients

with type 1 or type 2 on

insulin or sulfonylureas,

(mean age 80, mean A1c

7.3%) wore Freestyle Libre

for 14 days

▪ 38% of patient 24-hour

CGM periods contained at

least 2 consecutive BG

values <70 mg/dl; 23%

patient 24-hour CGM

periods contained ≥2

consecutive BG values <60

mg/dl; 8% patient 24-hour

CGM periods contained ≥ 2

consecutive BG values <50

mg/dl

▪ Hypoglycemia detected by

Freestyle Libre CGM is

common but under-

recognized using

fingerstick monitoring

among the study

population

Health-Care

Providers'

Emotional

Responses to Their

Patients'

Hypoglycemic

Events: The

InHypo-DM Study

Sonja M. Reichert, Judith B. Brown,

Yashoda Valliere, Cecelia Mclachlan, Susan

Webster-Bogaert, Alexandria Ratzki-

Leewing, Bridget L. Ryan, Natalie H. Au,

Stewart B. Harris

▪ Descriptive qualitative

study among 20 health

care practitioners treating

patients with diabetes to

assess the psychosocial

effects of patient

hypoglycemia on providers

▪ Practitioners participated

in 30-45-minute interviews

that were then reviewed for

overarching themes

▪ In response to patients

having hypoglycemic

events practitioners felt (i)

a sense of professional

responsibility/failure as a

provider (ii) personal

emotions of sadness/guilt

(iii) a call to action to
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improve care moving

forward

Real-World

Associations

between Glucose

Management

Indicator and CGM-

Derived Metrics of

Hypoglycemia

Tomas C. Walker, Robert Dowd, John

Welsh, Gregory J. Norman, Andrew Scott

Parker, David A. Price

▪ Data from 151,315

anonymous US based users

of Dexcom G6 CGM were

used to evaluate

hypoglycemia

▪ Dexcom G6 users were

stratified by A1c and all but

those with A1c <6.5% met

consensus hypoglycemia

goals

▪ Results indicate that

raising A1c targets to

reduce hypoglycemia is

unwarranted for patients

with A1c >6.5% and that

CGM can safely and

successfully be used to

target A1c <7%
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Household Food

Security and Fear of

Hypoglycemia in

Youth and Young

Adults with

Diabetes and

Parents of Youth

with Diabetes

Lauren A. Reid, Siyu Zheng, Jason A.

Mendoza, Beth A. Reboussin, Katherine A.

Sauder, Sharon Saydah, Jean M. Lawrence,

Elizabeth T. Jensen, Leora Henkin, Kate

Flory, Lisa M. Knight, Catherine Pihoker,

Lawrence M. Dolan, Angela D. Liese

▪ Adults (n=1,603) with type

1 or type 2 and adolescents

(n=592) and their parents

with type 1 completed the

US Household Food

Security Survey and the

Hypoglycemia Fear Survey,

results were analyzed with

general linear models

▪ Among adults with type 1

or 2 and the parents of

youth with type 1, those

who are food insecure are

more likely to experience

fear of hypoglycemia than

those who are food secure

▪ Food insecurity affects

20% of Americans with

diabetes; food insecurity

complicates hypoglycemia

treatment and may hinder

people from achieving

glycemic targets

▪ Food insecurity should be

taken into account in

conversations between

providers and patients

Technology Use and

Hypoglycemia in

Type 1 Diabetes:

Insights from the

BETTER Registry

Nadine Taleb, Katherine Desjardins, Sarah

Haag, Melinda Prevost, Rémi Rabasa-

Lhoret, Anne-Sophie Brazeau

▪ Patients (n=457 type 1s)

using the BETTER Registry

in Quebec, Canada

reported outcomes about

technology use

▪ Mean age 44, 67% female,

48% used CSII, 80% used

CGM in last 12 months,

43% used both CSII and

CGM

▪ Most patients adopted

technology, either CSII or

CGM, for better glucose

control while exercising

and increased ease

following glucose levels
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▪ Users of both CSII and

CGM had better A1c values

compared to non-users,

but did experience more

frequent hypoglycemic

events than non-users of

either technology (p=0.04

and p=0.02 respectively)

Parents'

Psychosocial

Outcomes from the

Strategies to

Encourage New

CGM Use in Early

Childhood (SENCE)

Trial at 12 Months

Marisa E. Hilliard, Lauren Kanapka, Lori

M. Laffel, Barbara Anderson, Kellee Miller,

Wendy Levy, Michelle A. Van Name, Persis

V. Commissariat, Linda Dimeglio

▪ 6-month extension of

SENCE trial (12 months

total) for the families of 87

children with type 1 using

CGM or CGM plus a family

behavioral intervention

▪ Prior results indicate using

a family behavioral

intervention in conjunction

with CGM initiation

improved parents'

psychosocial outcomes at 6

months

▪ 12-month data trending

similarly to 6-month

improvements, but not

significant; lack of

significance potentially due

to small sample size

differences

▪ Adding CGM to diabetes

regimens for young

children does not add to

parents' perceived burden

or fear of hypoglycemia

www.closeconcerns.com 300

https://plan.core-apps.com/tristar_ada20/abstract/2a294037-25df-4194-ac2f-01be59664fbf
https://plan.core-apps.com/tristar_ada20/abstract/2a294037-25df-4194-ac2f-01be59664fbf
https://plan.core-apps.com/tristar_ada20/abstract/2a294037-25df-4194-ac2f-01be59664fbf
https://plan.core-apps.com/tristar_ada20/abstract/2a294037-25df-4194-ac2f-01be59664fbf
https://plan.core-apps.com/tristar_ada20/abstract/2a294037-25df-4194-ac2f-01be59664fbf
https://plan.core-apps.com/tristar_ada20/abstract/2a294037-25df-4194-ac2f-01be59664fbf
https://plan.core-apps.com/tristar_ada20/abstract/2a294037-25df-4194-ac2f-01be59664fbf
https://plan.core-apps.com/tristar_ada20/abstract/2a294037-25df-4194-ac2f-01be59664fbf


A Sleep Intervention

to Improve Sleep

Duration and

Variability, Glucose,

and Distress in

Adults with Type 1

Diabetes

Pamela Martyn-Nemeth, Sirimon

Reutrakul, Jennifer Duffecy, Laurie T.

Quinn, Alana D. Steffen

▪ 8 working adults with type

1 who self-reported short

sleep duration (<6.5 hours)

or high sleep variability

(>1.5 hours) participated in

this 12-week RCT pilot

study investigating the

sleep intervention "Sleep

Opt" versus a Healthy

Living Program

▪ Sleep Opt intervention

included wearing a Fitbit

sensor, weekly digital

content, interactive tools,

and telephone coaching

▪ Sleep variability was

positively correlated with

A1c (p=0.002); sleep

variability improved in

both groups, but more so

in the intervention group;

glycemic variability was

reduced by 3% in Sleep Opt

group compared to a 4%

increase in the control

Estimated HbA1c

Discordance:

Should Estimated

HbA1c Be Derived

from Time in Range

or Mean Glucose

Levels?

Soichi Takeishi, Hiroki Tsuboi
▪ Cross-sectional study in

119 patients with type 2

using 24-hour sensor

glucose values from the

Medtronic iPro 2 sensor

while hospitalized

▪ Estimated A1c values were

calculated using time in

range and mean glucose

values to compare which

formula was more accurate

▪ Hypoglycemic events may

cause an overestimation of

time in range estimated

A1c

▪ Mean glucose values were

able to provide more

accurate A1c estimated
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values that could be used

as indicators of A1c in

patients with hypoglycemia

Flash Glucose

Monitoring: Effect

on Glycaemic

Control,

Hypoglycaemia,

Diabetes-Related

Distress, and

Resource

Utilization: A

Nationwide Study

Harshal Deshmukh, Emma G. Wilmot, Jane

Patmore, Christopher Walton, Roselle

Herring, Robert E. Ryder, Thozhukat

Sathyapalan

▪ Audit of FreeStyle Libre

across 114 centers in the

UK to assess A1c,

hypoglycemic awareness,

hospital admissions, and

diabetes related distress

▪ FreeStyle Libre use was

associated with a median

reduction in A1c from 8.3%

to 7.9%; in patients with

baseline A1c >8.5%

FreeStyle Libre was

associated with median

A2c reductions of 3%

▪ FreeStyle Libre was

associated with large

reductions in in hospital

admissions both due to

diabetic ketoacidosis and

hypoglycemia

▪ FreeStyle Libre was related

to reductions in mean

diabetes distress scores

across the study population
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Limits of

Correlation

Coefficient Analysis

in Determining the

Minimal Duration

of CGM Data

Needed to Estimate

Time Below Range

Nunzio Camerlingo, Martina Vettoretti,

Monika Cigler, Andrea Facchinetti,

Giovanni Sparacino, Julia K. Mader, Pratik

Choudhary, Simone Del Favero, On Behalf

Of The Hypo-Resolve Consortium

▪ Data were collected from 2

study groups, one (n=45)

of patients with type 1

using FreeStyle Libre

monitoring for 365 days,

and the other groups

(n=148) of patients with

type 1 using Dexcom G4 for

180 days were used to

assess the minimal

duration of CGM necessary

for accurate time in range

data

▪ Different R2 analyses

resulted in different

minimal durations for

assessing time in range

that increased as trial

duration increased

▪ New approaches need to be

developed to more

satisfactorily assess the

minimal duration of CGM

for accurate time in range

values

Is Time in Range

Independent of

A1C? A Study in

Asian Indian

Population

Jothydev Kesavadev, Arun Shankar, Gopika

Krishnan, Banshi D. Saboo, Geethu Sanal,

Meera Krishna B, Sanal Ts, Sunitha

Jothydev

▪ CGM data from Asian-

Indian patients utilizing

the DTMS telemedicine

program (n=424) were

used to analyze the

relationship between A1c

and time in range among

this study cohort

▪ Mean age 54, mean

baseline time in range

58%, mean baseline A1c

7.4%

▪ Time in range >70%

corresponds to A1c <7.5%;

68% eligible patients

achieved A1c <7.5%

▪ Only 36% patients

achieved time in range
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>70% indicating the

importance of time in

range metrics alongside

A1c measures

The Association

between Time in

Range, Mean

Glucose, and

Incidence of

Hypoglycemia in

Youth with Newly

Diagnosed T1D

Angela Gu, Priya Prahalad, David M.

Maahs, Ananta Addala, David Scheinker
▪ Data from 61 children

(mean age 9) newly

diagnosed with type 1 and

using CGM were used to

examine the associations

between hypoglycemic

events, time in range, and

mean glucose

▪ Clinically significant

hypoglycemia (<54 mg/dl)

was negatively associated

with mean glucose values

(p<0.001)

▪ Hypoglycemia (54-70 mg/

dl) was significantly

associated with time in

range (p<0.001) and

significantly negatively

associated with mean

glucose (p<0.001)

▪ Findings suggest high time

in range may be

maintained among

pediatric patients with type

1 without increasing

clinically significant

hypoglycemic events
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Continuous Glucose

Monitor Use

Protects against the

Negative Impact of

Fear of

Hypoglycemia on

Sleep Parameters in

Adolescents with

Type 1 Diabetes

Talia A. Hitt, Jennifer Smith, Emily L.

Forth, Patrik Garren, Diana Olivos-Stewart,

Monica De La Vega, Fiona Stuart, Colin P.

Hawkes, Steven M. Willi, Julie Gettings

▪ Adolescents ages 14-18

(n=100) completed two

surveys, the Children's

Hypoglycemia Fear Survey

and the Pittsburg Sleep

Quality Index to investigate

the relationship between

fear of hypoglycemia and

sleep quality among

adolescents

▪ Mean age 17, mean A1c

8.9%, mean sleep duration

7.1 hours

▪ Fear of Hypoglycemia is

negatively associated with

sleep duration (p=0.01)

and sleep quality (p=0.03),

but when results are

stratified based on CGM

use, fear of hypoglycemia

was only significantly

negatively associated with

sleep duration for those

not using CGM (p=0.03)

▪ Average sleep duration is

higher among CGM users

compared to non-users

(p=0.02) indicating that

CGM may be protective

against the negative impact

of fear of hypoglycemia on

sleep in this study

population
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Newly Diagnosed

Pediatric Patients

with Type 1

Diabetes Show

Steady Decline in

Glucose Time in

Range (TIR) over 1

Year: Pilot Study

Dessi Zaharieva, Priya Prahalad, Ananta

Addala, David Scheinker, Manisha Desai,

Korey K. Hood, Brianna Leverenz, David M.

Maahs

▪ Newly diagnosed pediatric

patients with type 1 (n=80)

initiated CGM within 30

days of diagnosis; CGM

data were analyzed for time

in range, % time in

hyperglycemia, and % time

in hypoglycemia

▪ Mean age 10, 44% female,

mean A1c at diagnosis

12.1%

▪ Over the first year of CGM

use, time in range

decreased from 64% at 17

days post diagnosis to 51%

at 355 days post diagnosis

▪ CGM sensor wear time

increased from 82% at 17

days post diagnosis to 95%

at 355 days post diagnosis

Longitudinal

Observation of

Insulin Use and

Glucose Time in

Range in T1D

Pregnancy

Grenye O'Malley, Basak Ozaslan, Camilla

Levister, Mari Charisse Trinidad, Kristin N.

Castorino, Donna Desjardins, Mei Mei

Church, Byron H. Smith, Selassie J.

Ogyaadu, Molly Piper, Corey Reid, Shelly K.

Mccrady-Spitzer, Ravinder Jeet Kaur,

Walter K. Kremers, Francis J. Doyle, III,

Jordan E. Pinsker, Carol J. Levy, Barak

Rosenn, Yogish C. Kudva, Eyal Dassau

▪ 22 pregnant women with

type 1 diabetes on pump

therapy used Dexcom G6

sensors throughout their

pregnancies with pump

and CGM data collected at

2-week intervals for

analysis

▪ Mean age 31, baseline A1c

6.4%, enrollment

gestational age 11 weeks

▪ Time in range was

significantly lower in the

second trimester (60%)

compared to the first

(64%) and third trimesters

(63%) (p<0.05)

▪ Across trimesters basal and

bolus insulin significantly

increased (p<0.05),

however, following

delivery, insulin use

decreases significantly
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(p<0.05)

Type 1 "Cure" Therapies and Pathophysiology
Teplizumab Follow-Up Shows Extended Efficacy: Clinical Onset Delay of Three
Years Compared to Placebo, "Striking Reversal" of C-Peptide Decline 6-Months
After Treatment, Dampened Autoimmune Response

The insightful Dr. Emily Sims (Indiana University, USA) unveiled very encouraging follow-up
data from the landmark phase 2 teplizumab type 1 diabetes prevention trial, demonstrating
sustained reductions in cumulative diabetes onset (47% vs. 16%, HR = 0.457, p=0.01) and
median time to diagnosis (60 months vs. 24 months). Previously, teplizumab had been proven to
delay clinical onset by only two years in high risk patients; however, these new data support a delay of as
much as three years compared to placebo. Furthermore, patients who were treated with teplizumab showed a
"striking reversal" in C-peptide decline (as measured by AUC) in the six months following treatment
(p=0.02), after which C-Peptide AUC seemed to stabilize. While these data are very promising, Dr. Sims did
point out that even in the participants with improved glucose AUC, many high-risk individuals still exhibited
dysglycemia. Very interestingly, Dr. Sims closed out her presentation with the suggestion that the early
efficacy followed by stabilization of beta cell function may suggest that repeated teplizumab treatment at key
time points in clinical development may be able to further extend delay or even prevent diagnosis.

▪ To delve further into possible beta cell function improvement, Dr. Sims's team also
examined the Insulin Secretory Rate (ISR), a measure that is known to predate loss of C-Peptide
AUC. Though both groups showed decreasing total ISR prior to treatment, only the placebo group
continued to exhibit decline after treatment. Those in the teplizumab-treated group demonstrated a
trend reversal, with increasing ISR over the first six months of treatment (p=0.004).

▪ Mechanistically, flow cytometry analysis of circulating immune cells (CD8+) suggests that only
participants in the teplizumab treatment arm experienced large increases in C-peptide AUC, as well
as markers of T cell "partial exhaustion" (TIGIT+KLRG1+). To note, partially exhausted T cells are
characterized by loss of function and unresponsiveness and are considered a "beneficial prognostic
indicator" in autoimmune diseases. Increased T cell exhaustion was identified at the three, six, and
18-months timepoint. In addition, immune cells that exhibited both partial exhaustion markers and
increased C-Peptide production experienced significant decreases in inflammatory cytokine
production compared to baseline, as measured by IFNγ and TNF-α.

▪ As a reminder, the study enrolled 76 participants (55 children and 21 adults) who were
the relatives of patients with type 1 diabetes who did not have diabetes but were at
high risk for developing type 1. All of the study participants were identified by TrialNet's
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Pathway to Prevention screening program and in "Stage 2" of type 1 disease progression, meaning
that they had two or more type 1 autoantibodies and abnormal blood sugar levels (nearly 100% of
those in Stage 2 progress to a clinical diagnosis of type 1 in their lifetime). Participants were
randomized to either a single 14-day course of intravenous teplizumab (anti-CD3 monoclonal
antibody) or placebo, with follow-up consisting of OGTTs at 6-month intervals.

▪ Teplizumab is currently being developed by Provention Bio. Rolling BLA submission to the
FDA was commenced in April 2020. Given an estimated six-month review period if Priority Review
is granted (as is common with Breakthrough designated therapies), an FDA decision could be
expected as soon as mid-2021.
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Full Phase 2 Results from Novo Nordisk's Anti-IL-21 and Liraglutide Combination
Therapy Demonstrate +48% Increase in MMTT C-Peptide Response vs. Placebo at
54 Weeks, Compelling Safety Profile

Dr. Thomas Pieber (Medical University of Graz, Austria) shared full results from the positive
phase 2 trial of combination anti-IL-21 and liraglutide therapy in people with newly diagnosed
type 1 diabetes. Topline results for this trial were first announced on Novo Nordisk's 2Q19 update.
Compared to placebo, participants who underwent combination therapy experienced a 48% increase in
MMTT-stimulated C-peptide response (95% CI: 1.16 to 1.89, p<0.01) at 54 weeks, as well as a 32% drop in
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total daily insulin dose. Combination therapy also conferred significantly improved levels of C-peptide at 54
weeks compared to liraglutide alone (HR = 1.33, 95% CI: 1.04 to 1.69, p=0.02) but not compared to anti-IL-21
monotherapy (HR = 1.20, 95% CI: 0.94 to 1.53, p=0.14). Notably, this C-peptide benefit compared to placebo
was no longer maintained through the 26-week observation period following end of treatment (HR = 1.59;
95% CI: 1.21 to 2.09, p=0.58). Anti-IL-21 and liraglutide also conferred an 0.4% reduction in A1c (95% CI:
-0.9 to -0.1, p=0.11) and 34% reduction in severe or blood glucose-confirmed symptomatic hypoglycemic
events (95% CI: 0.39 to 1.12, p=0.12) vs. placebo at Week 54, though neither were found to be statistically
significant. No safety concerns were identified with combination therapy, including activation of viruses or
increase in infection. Of late, some KOLs have voiced that patients are becoming increasingly concerned with
immunomodulating therapies during the current COVID-19 pandemic; we imagine experts will find anti-
IL-21's clean safety profile reassuring and we look forward to getting feedback on this.

▪ We'd be curious to see how the therapy affects patients earlier in disease progression,
for example as a disease preventative treatment like Provention Bio's teplizumab, and if long-term
benefit can be maintained with multiple doses. During Novo Nordisk's 2Q19 update, management
noted that they were "engaging with regulatory authorities to evaluate next steps," though we have
yet to hear an update in recent calls.

▪ As a reminder, anti-IL-21 and liraglutide combination therapy is thought to utilize a
complementary mode of action between (i) anti-IL-21's ability to mediate inflammation; and
(ii) liraglutide's beta cell action against cytokine-mediated apoptosis. Together, the two are thought
to "maintain immunological tolerance, allowing beta cell mass to survive, regain functionality, and
eventually control glucose."

▪ The phase 2 study randomized 304 patients into four arms: (i) anti-IL-21 (n=76); (ii)
liraglutide (n=76); (iii) anti-IL-21 and liraglutide (n=76), and placebo (n=76). Anti-IL-21 was
administered by IV every 6 weeks until week 54, while liraglutide was dosed at 1.8 mg/day
subcutaneously. If patients could not tolerate 1.8 mg/day of liraglutide, the dosage was lowered to
1.2 mg/day. Insulin was given as needed.

▪ Looking ahead, our understanding is that a phase 3 trial for this treatment might
substitute semaglutide in place of liraglutide. It appears that discussions with FDA are
ongoing regarding the design of this phase 3 trial; nonetheless, we imagine many would be
incredibly excited to see semaglutide investigated due to its increased efficacy as a GLP-1 when
compared to liraglutide - we imagine this would happen, even if it causes a delay, also just due to
ease of use of Ozempic versus Victoza. As a reminder, Novo Nordisk holds an Orphan Drug
designation for this treatment in type 1 from FDA.
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J&J's Golimumab Delivers Positive Results in Type 1 Intervention Trial;
Significant Effects on Beta Cell Preservation + Exogenous Insulin Use at 52 Weeks
w/ Favorable Side Effect Profile

In a moderated poster, Dr. Teresa Quattrin presented highly positive phase 2 results of J&J's
golimumab (TNF-alpha targeting immunotherapy) as a type 1 intervention therapy, showing
significant and clinically meaningful effects in preserving beta cell function and reducing
exogenous insulin use with a very favorable safety profile. The T1GER trial enrolled 84 participants,
age six to 21 with newly diagnosed stage 3 type 1, randomized 2:1 to golimumab (subcutaneous injection every
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two weeks) or placebo for one year. On the primary endpoint of a four-hour MMTT C-peptide AUC at the end
of the trial (a measure of beta cell function), golimumab achieved significance vs placebo (0.64 pmol/mL vs.
0.43 pmol/mL; p<0.001). While the placebo arm showed consistent declines on this measure over the course
of the trial from baseline, the golimumab arm displayed little decline over time, indicating great promise in
the drug's ability to arrest type 1 progression and protect beta cell function (see figure below).

▪ Golimumab treatment also conferred a significant reduction in insulin use. The
golimumab arm had a significantly lower change from baseline in insulin use compared to placebo
(LS mean change 0.07 U/kg/day vs. 0.24; p=0.001). This is a meaningful difference and further
supports golimumab's efficacy in protecting beta cell function. Notably, both groups achieved "good"
treat-to-target glycemic control, as A1c change over the course of the trial was not significantly
different between treatment and placebo. CGM was not used in the trial, although we would have
loved to see if there were any potential time in range benefits with golimumab treatment.

▪ About ~40% of participants were responders to golimumab treatment in terms of
having a significant effect on C-peptide levels or being deemed in "partial remission,"
compared to ~10% in the placebo group. C-peptide responders were those with an increase or
≤5% decrease in C-peptide AUC from baseline, and partial remission was defined as having an
insulin dose-adjusted A1c remission score of ≤9 at week 52. 29% of people on golimumab were both
C-peptide and partial remission responders, compared to only 4% for placebo. We'd love to see what
could be done to identify characteristics of these responders in order to better target treatment to
people that could benefit most.

◦ People on golimumab treatment did not see a marked increase in the ratio of
proinsulin/C-peptide levels over time, while those on placebo did. This measure
of proinsulin/C-peptide levels is another marker of beta cell function, with lower levels
indicating more efficient proinsulin processing.
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▪ Golimumab had a relatively clean safety profile, consistent with the known safety
record of the drug. Overall occurrence of adverse events were balanced between treatment and
placebo (91% vs. 82%, respectively), and serious adverse events were very uncommon (2% vs. 4%).
Adverse events related to study drug were the same in frequency between golimumab and placebo
(43%). Most common adverse events were infections, which occurred most frequently in the upper
respiratory system - this is expected with immune therapies, and in line with the known safety
profile of golimumab. There was a numerically higher rate of hypoglycemia with golimumab
treatment (23% vs. 7%); however, this was mainly attributed to higher rates in both treatment and
placebo groups at one specific study site.

◦ Regarding safety, it's important to realize that golimumab has a long track
record of use with a known safety profile. Golimumab is already FDA approved for
the treatment of several autoimmune diseases that include rheumatoid arthritis, psoriatic
arthritis, ankylosing spondylitis, and ulcerative colitis, and is currently marketed by J&J
under the brand name Simponi.

▪ T1GER's study design also includes a 52-week off-drug follow-up period. Our
understanding is that participants in the trial will be routinely checked on for the year following the
initial 52-week treatment period of the trial. We'll be curious to see if effects with treatment persist
in this follow-up period, as this will have important implications for what dosing and long-term
treatment may look like for usage of the therapy in real-world settings.

▪ In an informative conversation with our team, lead investigator Dr. Teresa Quattrin
characterized these results as "extremely positive" and highly clinically significant. Dr.
Quattrin explained that the benefits seen with golimumab treatment are very meaningful for
patients and their families. She noted that the ability to achieve "partial remission" is extraordinary
and may help to reduce the intense trauma that is often underappreciated in terms of what patients
and families experience when being informed of a type 1 diagnosis. Any drug that can modify or even
arrest type 1 progression can have a huge impact for patients, and it certainly appears that
golimumab is able to produce these benefits with a tolerable safety profile. On this point, Dr.
Quattrin commented that given the known safety profile of golimumab, she sees no reason why the
therapy cannot be considered a long term treatment option past 52 weeks. She hypothesized that
benefits with this treatment may also be seen with intervention even earlier on in type 1 progression,
namely in people with stage 2.

▪ Dr. Quattrin also helped to contextualize these results with those seen for teplizumab
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in type 1 prevention. While acknowledging important differences in study design and
populations, Dr. Quattrin pointed to the unique mechanism of action of golimumab (targeting TNF-
alpha vs. anti-CD3 mechanism for teplizumab), the well-known safety profile for golimumab, and
the more favorable method of administration for golimumab (subcutaneous injections every two
weeks at home vs. two week outpatient IV course of teplizumab). As a reminder, teplizumab's rights
are currently owned by Provention Bio, with the company in the midst of attempting to bring the
therapy to market. Provention has initiated a rolling BLA submission review with FDA, with hope of
approval as soon as mid-2021. Landmark results from the teplizumab type 1 prevention trial were
presented last year at ADA 2019. (We note that J&J was an initial investor (with JDRF) in
Provention Bio). We've been thrilled to now see multiple positive results emerge in this space since
then, including these results with golimumab and results for Novo Nordisk's combo therapy of
liraglutide + anti-IL-21 (also to be presented at ADA 2020).

TrialNet Experts Dive into Patient Responder Characteristics from Teplizumab
and ATG: Personalized Treatment on the Horizon?

A symposium led by the TrialNet type 1 diabetes network featured intriguing commentary and
insights on what work is being done to identify patients who may respond best to certain
immunomodulating treatments. As screening and regular follow-up both require significant time and
monetary investment, developing better methods of assessing which treatments work for which patients will
be key to advancing type 1 prevention and treatment in the future. During the session, we were reminded of
Dr. Jay Skyler's recent talk on combination therapy being the future of type 1 immunomodulation. As
therapies like teplizumab round the corner to US approval, we cannot help but envision a future where
individuals with type 1 are offered a highly tailored course of treatment personalized to their own
characteristics and needs.

▪ Dr. Alice Long (Benaroya Research Institute, WA) delivered a very enthralling
presentation for "hardcore immunology" fans, detailing the TIGIT+ KLRG1+ CD8
population in patients treated with teplizumab. This in-depth analysis comes on the heels of
promising follow-up data from the phase 2 teplizumab trial presented yesterday at ADA by Dr.
Emily Sims, who briefly discussed this population known for its "partial exhaustion" phenotype.
Using flow cytometry and RNA sequencing, Dr. Long and her colleagues discovered that patients
who responded better to teplizumab treatment in the phase 2 trial also saw an increase in TIGIT+
KLRG1+ CD8 T cells, which resembled exhausted cells. That being said, this cell population was not
uniformly exhausted and consisted of a mixture of less functional and more functional cell
populations that could be separated by key cell surface markers (TIGIT+, KLRG1+, Ki67, and CD57
associated with better outcomes; CD127 associated with worse outcomes). While these data may
suggest that TIGIT and KLRG1, or related markers of exhaustion, could eventually be used as
prognostic factors, Dr. Long maintained that further research will be required to accurately identify
patients who respond best to teplizumab treatment.

◦ Looking to future research, Dr. Long listed a number of unanswered
questions:

◦ Does teplizumab directly promote differentiation and/or expansion of exhausted
cells?

◦ From what cells do the expanded TIGIT+ KLRG1+ cells originate?

◦ Does the function and/or regenerative capacity of CD8 exhausted subsets differ?

◦ Do these cells need to persist for better outcomes and do some exhausted subsets
persist better than others?

◦ Can we identify treatments that augment CD8 T cell exhaustion?

◦ Can we use CD8 T cell exhaustion as a biomarker of response?
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◦ Are there therapies that may help maintain the potential beneficial effects of CD8
exhaustion?

▪ University of Florida's Dr. Laura Jacobsen then took to the stage to share a truly
impressive array of characterization data on patients treated with low-dose anti-
thymocyte globulin (ATG). As a reminder, previous data presented at ADA 2019 showed that
ATG conferred a significant increase in C-peptide preservation after two years (as measured by
MMTT) compared to placebo (p=0.00005). Broadly, the data show that ATG treatment resulted in a
shift toward effector memory CD4 and naïve CD8 cells, with effector T cell trafficking inhibited by
therapy. Dr. Jacobsen also identified a number of traits associated with responders (by C-peptide
preservation) at baseline, including (i) "exhausted" CD4 T cells; (ii) "hyporesponsive" CD8 T cells,
and (iii) neutrophil activation and degranulation. Conversely, Dr. Jacobsen's team was also able to
identify that Th1/Tc1 and Th17 cytokine responses were associated with non-responders. Looking to
the future, Dr. Jacobsen noted that these markers can be used to start developing a "response
signature" to ATG treatment, which could significantly streamline future clinical trials and care.

Dr. Skyler: Combination Therapy is the Future of Immunomodulation for New-
Onset Type 1; Much-Anticipated DIPIT to Start Post-Covid

Dr. Jay Skyler looked toward a future of "aggressive combination therapy" for type 1
immunomodulation, particularly in new-onset disease. He outlined the three components of the
immune system - innate, adaptive, and regulatory - in addition to beta cell health as critical targets of any
combo regimen. Dr. Skyler pointed to a Diabetes Care Perspective he published in 2015, which suggested a
framework for such a combination regimen to tackle the complicated pathophysiology of type 1:

Excitingly, two combination trials promise to test the combo hypothesis. First, Dr. James Shapiro - known for
his work on islet transplantation - is conducting a trial in new-onset type 1 that began in early March of this
year at the University of Alberta, according to Health Canada (below, left). Second, Dr. Skyler highlighted that
FDA has greenlit the phase 1/2 DIPIT trial (below, right), which he and Dr. Camillo Ricordi will lead from
Miami and is many years in the making. DIPIT was posted to ClinicalTrials.gov in 2015, but Dr. Skyler has
previously noted challenges accessing the anti-TNF and IL-2 drugs. Further, he commented in this talk that
they're now waiting for Covid-19 to wane due to concern over the immunomodulators used. DIPIT aims to
enroll 42 participants with new-onset type 1, and the active comparator arm will receive all five of ATG, GCSF,
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IL-2, etanercept, and exenatide. The primary outcome of DIPIT is C-peptide, and the current estimated start
and completion dates are December 2021 and June 2025. With these studies plus POInT, we could be seeing a
tidal wave of scientific progress across the natural history of type 1 diabetes in the next few years.
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▪ Dr. Skyler discussed teplizumab, supporting a two-infusion dosing protocol to
maximize the C-peptide maintaining benefits of the treatment. This would involve one
dose at stage 2 (autoimmunity + dysglycemia, but asymptomatic) and a second dose at stage 3
(symptomatic type 1), to best maintain C-peptide concentration. The previous ABATE study
supports the latter timing, while the more recent phase 2 study supports the former. Remember,
groundbreaking phase 2 results for the anti-CD3 therapy in those at risk of developing type 1 and
with dysglycemia were presented at ADA 2019, and Provention is working to submit the therapy to
FDA within 2020.

▪ Dr. Skyler also added beta cell replacement to the mix, telling the audience to expect
an explosion of interest in the field. As he outlined, industry has already invested substantially
in beta cell replacement technology, often in collaboration with academia (see our competitive
landscape). Most of the time Dr. Skyler spent talking about beta cell replacement was used to outline
the challenges: availability of beta cells, alloimmune response and transplant rejection, and
recurrent autoimmune response against the transplanted cells. While there are many technologies
focused on the latter two issues, sources of beta cells remain limited, and the field has generally been
slow to progress. However, it could also bring the most definitive solutions to type 1 diabetes, and
we're thrilled to see where it goes over the next decade.

TEDDY Symposium Highlights A1c Change (Rather Than A1c Itself) as a Predictor
of Type 1 Diabetes Development

TEDDY investigators provided an update on recent findings from this ambitious program,
which aims to identify the environmental triggers for type 1 diabetes in a prospective cohort of
children at high genetic risk. We were particularly intrigued by Dr. Kendra Vehik's (University of South
Florida) discussion of A1c as a predictor of type 1 diabetes onset in children. She underscored that "children
are not small adults," and that the A1c threshold for adult diabetes (6.5%) is not at all sensitive for diagnosing
type 1 diabetes in people under the age of 21. To this end, one analysis showed that a single A1c measurement
of >6.5% in a young person had between a 33-75% probability of indicating type 1 diabetes - in other words,
this measurement was completely uninformative. In Dr. Vehik's analysis, what predicted type 1 diabetes
development in children was not an absolute A1c threshold, but instead a large change in A1c. A 10% relative
change in A1c increased the risk of type 1 diabetes by 7-fold, whereas a 20% relative change increased the risk
by over 20-fold. Therefore, changes in A1c (rather than A1c itself) could be a useful non-invasive diagnostic
for diabetes in the pediatric and adolescent population. We found this study interesting from a beyond A1c
perspective, as it reinforces that A1c thresholds are not the end-all and be-all to evaluate diabetes
management. We are curious what CGM data might reveal about blood glucose in the weeks and months
before the onset of type 1 diabetes symptoms.

▪ University of Colorado's Dr. Marian Rewers provided valuable context for these new
results with a summary of TEDDY's major findings to date. One of TEDDY's earliest
findings was that the incidence of islet auto-antibodies (GADA, IA-2A, and IAA) peaks in the second
year of life. Furthermore, there are distinct phenotypes associated with which particular antibody
appears fist. IAA as the first auto-antibody is much more likely to occur before the second year of
life, whereas GADA as the first auto-antibody is likely to occur anywhere between 2 and 12 years.
This suggests that there are distinct "endotypes" of type 1 diabetes with a different underlying course
of autoimmunity development. As for environmental risk factors, exposure to enteroviruses predicts
the development of auto-antibodies, particularly via the IAA-first pathway. Turning to nutritional
exposure, higher vitamin C is associated with lower risk of islet autoimmunity, as is vitamin D for
people with a specific genotype.

▪ Dr. Qian Li (University of South Florida) presented new data identifying unique
metabolomic signature preceding the first appearance of a T1-related auto-antibody.
Participants' metabolomes were profiled by mass spectrometry every three months until the first
appearance of an auto-antibody. Interestingly, each first auto-antibody was preceded by a reduction
in the amino acid proline, followed by a reduction in the branched-chain amino acids (leucine,

www.closeconcerns.com 317

https://www.closeconcerns.com/knowledgebase/r/2cad966e#Anti-CD3_Prevention_in_Stage_2_Trial_Results
https://www.closeconcerns.com/knowledgebase/r/116716f1
https://www.closeconcerns.com/knowledgebase/r/ed822446
https://www.closeconcerns.com/knowledgebase/r/ed822446
https://www.closeconcerns.com/knowledgebase/r/ed822446#Beta_Cell_Encapsulation
https://www.closeconcerns.com/knowledgebase/r/ed822446#Beta_Cell_Replacement_Sources
https://teddy.epi.usf.edu/
https://www.closeconcerns.com/knowledgebase/r/3dc6b1d7


isoleucine, and valine). Furthermore, unsaturated triglycerides and phosphatidylethanolamines
decreased in abundance before appearance of auto-antibodies. Interestingly, higher abundance of
the neurotransmitter GABA was associated with development of the IAA auto-antibody, but not any
others. Overall these results could enable earlier prediction of auto-antibody development, and
better identification of people at risk for type 1 diabetes. These results also point to noticeable
differences in the pathophysiology of IAA-first vs. GADA- or IA-2A-first forms of type 1 diabetes - a
finding that could, down the line, offer hints at targets for primary prevention of type 1 diabetes.

▪ Additionally, Dr. William Hagopian (Pacific Northwest Research Institute) provided
an update on the overlap between type 1 diabetes and celiac disease. These diseases have
very similar pathophysiology: Both are cytotoxic T-cell mediated diseases, and the target organs (the
pancreas and the small intestine) are located immediately next to each other, suggesting cross-
signaling and similar exposures. Among TEDDY participants, having type 1 diabetes auto-antibodies
increased the risk of developing additional celiac-associated auto-antibodies. This underscores the
need for more vigilance in screening people with type 1 diabetes for celiac disease and educating
patients about this increased risk of additional autoimmune conditions.

▪ As a reminder, TEDDY is a prospective cohort study started in 2004 that includes children at
increased genetic risk of type 1 diabetes (i.e. carriers of HLA-DR and HLA-DQ risk alleles; n=7,718)
and children with high-risk HLA genotypes and a first-degree relative with type 1 diabetes (n=948)
across the US, Finland, Germany, and Sweden. Participants are typically enrolled as infants, and
TEDDY tracks diet, illnesses, allergies, and other life experiences for the first 15 years of life.
Frequent blood, urine, microbiome, and nasal swab samples are collected, enabling incredibly
comprehensive investigation of changes in a wide array of biomarkers that occur with the
progression to type 1 diabetes. See the TEDDY website for more background.

Immunotherapy for Type 1 Diabetes: "We Need Paradigm Shifts"

In an illuminating talk, Indiana University's Dr. Linda DiMeglio called for a "paradigm shift"
in the science and clinical trial design for type 1 diabetes immunotherapies. She pointed out that
to date, despite nearly 40 years of research, no immunotherapies proposed to induce tolerance or preserve
insulin secretion have produced robust, durable effects. While some trials have shown encouraging signals,
Dr. DiMeglio argued that "prevention, true remission, and cure remain elusive." She outlined five
fundamental reasons why efforts toward type 1 diabetes immunotherapies have struggled, offering ways to
overcome each one:

▪ 1. Type 1 diabetes is a syndrome, not a single disease. Type 1 diabetes is extremely
heterogeneous, and despite meaningful clinical differences between people according to age at
diagnosis, genetics, and fast vs. slow disease progression, many immunotherapy trials enroll "all-
comers," thereby diluting any signal that may appear for an experimental therapy in a specific
patient population. To manage this, Dr. DiMeglio urged that different type 1 diabetes "endotypes" be
separated in trial designs so that therapies can be tailored to the hypothesized mechanism of beta
cell loss or failure for individuals with that particular variety of type 1 diabetes.

▪ 2. The type 1 diabetes disease state changes within individuals over time. Type 1 diabetes
is a progressive disease that begins with genetic or environmental risk and progresses gradually to
immune activation, immune response, development of auto-antibodies, abnormalities in blood
sugar, and finally insulin-dependence. Dr. DiMeglio emphasized that the immune phenotypes
underlying these distinct stages of type 1 diabetes are incredibly dynamic, underscoring that the
order in which immunotherapies (or combinations of immunotherapies) are used is critically
important. To overcome this, Dr. DiMeglio urged embracing the changing course of type 1 diabetes
in trial designs. As opposed to the current paradigm of proving efficacy in people with new-onset
type 1 diabetes before testing a therapy for type 1 diabetes prevention, Dr. DiMeglio advocated for
testing therapies at multiple stages (or even sub-stages) of type 1 diabetes development, according to
when in the complicated course of type 1 diabetes development its mechanism would be most
effective. She pointed to TrialNet's ongoing rituximab/abatacept trial as a good example of this.

www.closeconcerns.com 318

https://teddy.epi.usf.edu/
https://clinicaltrials.gov/ct2/show/NCT03929601


Rather than administering rituximab and abatacept together, as is the case in many combination
immunotherapy trials, this trial involves an initial dosing regimen of rituximab, followed by a two
year course of abatacept beginning four months later (in people with no type 1 diabetes but
abnormal glucose tolerance and 2 diabetes-related auto-antibodies).

▪ 3. Type 1 diabetes is not just an autoimmune disease - there are other roles of the
pancreas to consider. Dr. DiMeglio pointed out that decades of research on type 1 diabetes has
focused almost exclusively on the endocrine insulin-producing role of the pancreas, despite the fact
that a vast majority of pancreatic tissue actually consists of exocrine cells responsible for the
production of pancreatic enzymes for digestion. She urged that type 1 diabetes cure/prevention
efforts also consider therapies that target other aspects of pancreas biology besides insulin
production. One notable example is an ongoing trial of difluoromethylornithine (DFMO), an agent
that reduces beta cell stress.

▪ 4. Problems with candidate drug selection. Most drugs used in clinical trials are chosen based
on their success in preclinical studies in NOD mouse models. Dr. DiMeglio pointed out that while
the NOD mouse model has its value, it is an "inconsistent reporter" and often doesn't match the
human response to a given therapy. Instead of looking to preclinical studies to generate new ideas
for in-human trials, Dr. DiMeglio suggested revisiting past "failed" trials for subgroups of
responders to better refine the patient population for candidate immunotherapies.

▪ 5. Conservative trial designs. Finally, Dr. DiMeglio pointed out two major flaws with current
type 1 diabetes immunotherapy trials. First, she criticized the use of C-peptide as the main primary
endpoint in such trials, arguing instead for more clinically- or mechanistically-relevant endpoints
that would shed more light on why the drug did or did not work. Second, intention-to-treat trial
analysis (the statistical technique in which study drop-outs are analyzed in the active-drug group)
risks masking the effects of an agent, particularly if its efficacy is specific to a certain subgroup of
patients. To rethink this, Dr. DiMeglio advocated for the exploration of new study designs,
particularly ones that incorporate measures of response to therapy throughout the trial and allow
subsequent changes to the therapy course on this basis (in line with the dynamic disease course of
type 1 diabetes).

To complement this, the session also included remarks from the Barbara Davis Center's Dr.
Peter Gotlieb summarizing the landscape of past type 1 diabetes immunotherapy trials since
the 1980s. Agents that have shown promise (although not in all patients, and not without side effects)
include anti-CD3 therapy (teplizumab), anti-CD20 therapy (rituximab), CTLA4-Ig (abatacept), anti-CD2
(alefacept), low dose ATG, and verapamil. Recent failures include low dose oral insulin, AAT, and GAD/
vitamin D. While the heterogeneity of type 1 diabetes and the many possible disease pathways make clinical
trial design a challenge, Dr. Gotlieb underscored that the knowledge we've gained from 40 years of research
point to a few key features to strive for in a successful combination immune therapy: Reduce autoreactive
cells, increase regulatory cells, reduce inflammation, restore immune balance, and improve islet function.

▪ See our type 1 diabetes cure and prevention competitive landscape for an overview of
current trials in immunotherapy as well as other approaches such as beta cell encapsulation and
beta cell replacement.

Envisioning a Better Future for Transplantation: Dr. Eelco de Koning Praises
Integrated Care and Provides Perspectives on a Future without
Immunosuppression

Leiden University Medical Center's Dr. Eelco de Koning extrapolated on the utility of
integrated diabetes and transplant care centers in the treatment of type 1 diabetes. While neither
pancreatic (large cell mass) or islet (small cell mass) transplantations are currently standard of care, Dr. de
Koning emphasized the importance of making patients aware of both options at various points in disease
progression.
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▪ Leiden's joint diabetes and transplant center prioritizes patients who have both type 1
and end-stage kidney disease. For these uremic patients (GFR <30 mL/min), Dr. de Koning
first recommends a combined kidney and pancreas transplantation in patients without any other
severe co-morbidities and <55 years of age. If patients are already on dialysis and are concerned
with a long wait times, Dr. de Koning next recommends (i) living donor kidney transplantation,
followed by (ii) deceased donor kidney transplantation. Registry data from the Netherlands shows
that simultaneous pancreas-kidney transplantation (in combination with diabetes technology) leads
to substantially improved survival rates after 5-10 years. However, no randomized controlled trials
have been conducted to date, and as such, confounding factors could be playing a role in the
separation of survival curves.

▪ While the lack of adequate sourcing has long been highlighted as a drawback to
transplantation, US waitlists for pancreas transplantation and the number of
pancreas transplantations performed each year are actually in decline. Dr. de Koning
pointed to the rapid growth of advanced technological treatment options (CGM, closed loop, etc.),
the relative late onset of kidney failure (older patients will likely not want to undergo an intensive
operation), and worsening donor organ quality (from donors of older age and higher BMI) as
possible justifications.

▪ For those who may prefer islet transplantation to pancreas transplantation - including
the elderly, patients with co-morbidities, and patients who do not want major operations - phase 3
data has shown notable improvements in A1c and reduction in hypoglycemic events. Long-term,
research has shown reduced GFR decline, stopped progression of retinopathy, and improvement or
stabilization of neuropathy. However, the relatively low amount of cell mass results in declining islet
cell function and insulin independence over time. As such, HCPs must work to manage expectations
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for patients who undergo this procedure. TNF-α blockers (etanercept) and IL-1β blockers (anakinra)
have shown some promise in this arena, but again, have unknown side effects long-term.

▪ Dr. de Koning highlighted the life-long need for immunosuppression as a major
limitation for expanding transplantation treatments. This barrier is also clearly evident for
stem-cell derived cell sources. Dr. de Koning also noted an even higher level of patient uncertainty
toward treatments that require immune suppression due to concerns regarding COVID-19. We
imagine that this concern will ring true for many years to come on the cell therapy front, as patients
are increasingly concerned with immune function.

▪ Encapsulation could play a pivotal role in the future of cell replacement therapies that
do not require immunosuppression, however Dr. de Koning believes we have "years
ahead" to get to an effective technology. Closed delivery encapsulation devices run the risk of
"suffocating" any insulin-producing cells due to limited vascularization, while open delivery devices
may allow the entry of immune cells or the escape of stem-cell derived cells which could have
deleterious effects on other parts of the body. Fibrosis and inflammation around the device site also
pose a challenge for extended device wear.

▪ Looking to the future, session members discussed the possibility of genetically
engineered, HLA-modified islet cells during Q&A. Most recently, type 1 cures company
Sernova partnered with AgeX Therapeutics to develop this very technology.

POInT - Europe's Primary Prevention Oral Insulin Trial - Enrollment is Tracking
Ahead of Schedule, Study ~65% Enrolled

Dr. Olga Kordonouri offered an update on GPPAD's type 1 diabetes risk screening efforts and
POInT study enrollment, revealing that study recruitment is actually tracking slightly ahead of
schedule:
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With respect to this strong progress, Dr. Kordonouri commented that parents across GPPAD's study sites
have been accepting of participation in the trial. The study protocol accounts and allows for 20% dropout at
study completion; at ~28 months into the study, participants are tracking at just above 5% dropout, which Dr.
Kordonouri was quite positive about. As of May 7, 2020, GPPAD had screened 176,222 infants <5 months old.
The 47-SNP genetic risk score that GPPAD is using - developed and validated by TEDDY - identified 1.17%
(1,074) of these as eligible for POInT (i.e., they had 25-fold higher genetic risk for type 1 diabetes). This allows
GPPAD to successfully identify children from the general population who have a >10% chance of developing
type 1 diabetes, which has positive implications for current and future diabetes prevention trial enrollment.

POInT is a phase 2b primary prevention study aiming to enroll 1,040 infants at high genetic risk for type 1
diabetes, randomizing them 1:1 to oral insulin or placebo. The insulin group will escalate from 7.5 to 22.5 to
67.5 mg of "bulk human crystals" in capsules by 4 months. This dosing and timeframe are critical: They reflect
a higher dose of oral insulin and earlier intervention in the natural history of type 1 diabetes compared to
prior oral insulin studies, including TrialNet's oral insulin study. POInT's two primary endpoints are (i)
development of ≥two autoantibodies (IAA, CADA, IA-2A, or ZnT8A) and (ii) development of type 1 diabetes.
Recruitment began in February 2018, per Dr. Kordonouri, and is expected to take 3.5 years. Infants will be
enrolled at four to seven months old (and with solid foods introduced), remain on oral insulin or placebo to
three years old, then followed for up to 7.5 years. An interim analysis will be conducted at ~4.5 years after first
randomization. Expected completion is January 2025.

▪ POInT is being conducted by GPPAD (Global Platform for Prevention of Autoimmune
Diseases), a network of clinical centers across Germany, Poland, Sweden, Belgium,
and the UK. These centers aim to screen >300,000 pregnant mothers and newborns for POInT
alone, but will also serve as infrastructure for future studies. The program is supported by the
Helmsley Charitable Trust. GPPAD infant screening in Europe is focused on identifying infants with
>10% risk of developing type 1 diabetes, for the purposes of both enrolling them into the primary
prevention POInT trial and monitoring them for early onset of type 1. Screening can occur via cord
blood at delivery, with regular newborn screening, or any time before 5 months using filter paper
cards.
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Phase 2 Trial of CXCR1/2 Inhibitor Ladarixin for New-Onset T1D Meets Key
Secondary and Subgroup Endpoints

In an oral presentation, Dr. Paolo Pozzilli (University of Rome, Italy) reviewed encouraging
data from a phase 2 trial of CXCR1/2 inhibitor ladarixin to restore beta cell function in new-
onset type 1 diabetes. The trial enrolled people newly diagnosed with type 1 diabetes, within 100 days of
beginning insulin therapy (mean age 26 years, mean BMI 22.5 kg/m2, mean A1c 7.5%). Participants were
randomized 2:1 to ladarixin or placebo and received three separate four-week treatment cycles (14 days on the
drug, 14 days off the drug) and were then followed for up to one year. Unfortunately, there was no statistically
significant difference between ladarixin and placebo for the primary endpoint of mixed-meal tolerance test
(MMTT)-stimulated AUC of C-peptide (p=0.330 at week 13 and p=0.404 at week 26). However, in subgroup
analyses ladarixin was superior on this endpoint for the subgroup of participants with below-median fasting
C-peptide levels at baseline (i.e. participants with lower diabetes severity; p=0.041). Furthermore, after 26
weeks ladarixin showed superiority over placebo for the composite secondary endpoint of A1c <7% and daily
insulin requirements <0.50 units per kg in the whole study population (76.6% vs. 45.8%, p=0.0095). Adverse
reactions included dyspepsia (16% of the ladarixin group) and headache (16% of both the ladarixin and
placebo groups), and no concerns were raised regarding the overall safety profile of the therapy. Dr. Pozzilli
emphasized that although the trial did not meet the primary endpoint, secondary and subgroup analyses show
promise for the agent (perhaps in a more specific patient population) and warrant further, larger studies.

Favorable Factors Predicting Allo-Islet Transplant Success: New Data from The
Collaborative Islet Transplant Registry (CITR)

Frances B. Barton, MS (The Emmes Company) presented up-to-date outcomes from the
Collaborative Islet Transplant Registry (CITR), the largest resource of active allo- and auto-
islet transplant data across the US, Canada, and Australia. Most strikingly, Ms. Barton highlighted
five years of data from a cohort of islet transplant recipients with severe hypoglycemic events and negative C-
peptide (n=398). Ms. Barton and colleagues identified four clinical factors that were favorable to primary
outcomes: (i) age of greater than or equal to 35 years, (ii) greater than or equal to 325,000 islet equivalents
infused, (iii) induction of immunosuppression with T-cell depletion and/or TNF-alpha, (iv) and continued use
of both mTOR and calcineurin inhibitors. After five years, there were statistically significant differences
between the subgroup meeting (n=126) and not meeting all four factors (n=272) on six key primary outcomes.
See table below for five years post-transplant summary results (ASHE, absence of severe hypoglycemic
events).

Table 1 - Summary of Key Results

(Percentages reflect the proportion of patients meeting outcomes 5 years post-transplant)

A1c<7.0
and
ASHE

A1c<7.0 ASHE C-
peptide≥0.1
nmol/L

FBG 3.3-7.8 mmol/
L

Insulin
Independence

Favorable
Factors

73% 76% 95% 68% 87% 53%

Others 47% 54% 89% 47% 65% 27%

▪ Ms. Barton highlighted the "remarkably sustainable" benefits conferred by allo-islet
transplantation over the five year time course. She also noted that even participants who
failed to regain C-peptide function over the study duration remained in good glycemic control, for
the most part (as assed by fasting glucose and insulin independence). Similar results were seen in a
larger cohort (n=661) of allo-islet transplant recipients with or without severe hypoglycemia; the
proportion of patients meeting primary outcomes was higher for those possessing all four favorable
factors over a five year study duration. Data since 1999 has shown that the proportion of patients
meeting all four factors has hovered between a quarter to one half of all study participants.
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▪ Compared to a cohort of T1D Exchange participants receiving standard of care
(n=213), a CITR cohort of allo-islet recipients (N=58) showed significant and lasting
improvements along a 5-year time course. Patients in the CITR groups had (i) fewer SHEs,
(ii) greater C-peptide recovery, (iii) greater reductions in A1c, (iv) "near-normal" glycemic control,
(iv) and were more likely to be insulin independent. In the year post-transplant, allo-islet recipients
experienced a transient reduction in GFR. However, Ms. Barton attributed this outcome to initiation
of immunosuppression, assuring listeners that most participants recovered over the duration of the
5-year study. For Ms. Barton, the major "stumbling block" standing in the way of allo-
transplantation availability in the US remains FDA biologic licensure.

Immunophenotype May Determine Response Efficacy to Anti-Thymocyte Globulin
(ATG) Therapy in Type 1 Diabetes

Dr. Laura M. Jacobsen (University of Florida Health) suggested that certain immune
characteristics - both at baseline and over the course of treatment - may determine whether a
type 1 diabetes patient will respond to anti-thymocyte globulin (ATG) therapy. Compared to
control groups, patients receiving low-dose ATG monotherapy had significantly higher C-peptide levels and
improved A1c over the course of the two-year trial. However, Dr. Jacobsen also showed that subgroups with
greater indication of CD4 and CD8 T-cell exhaustion showed greater preservation of C-peptide levels
compared to other ATG monotherapy recipients. Furthermore, those in the ATG group with C-peptide loss in
the first year showed a greater extent of CD4 and CD8 T-cell activation and trafficking. The clinical
implications of these results are tremendous and represent an important advance in the move towards
personalized medicine. Identifying the cellular and molecular profiles likely to predict beneficial drug
responses will allow HCPs to design more targeted treatment strategies for patients with type 1 diabetes.

▪ Dr. Jacobsen suggested that the effects of ATG on T-cell depletion are largely dose-
dependent. Patients receiving ATG in the recent low-dose trial demonstrated a decline in
conventional CD4 cells, little to no change in both CD4 and CD8 regulatory T-cells, and a slight
increase in cytotoxic CD8 T-cells. These results starkly contrast observations from the START trial,
in which patients on a nearly three-fold higher dose of ATG suffered systemic depletion of all CD4,
CD8, and regulatory T-cells. Given the lack of clinical efficacy demonstrated in the START trial, Dr.
Jacobsen suggested that type 1 diabetes treatments should "augment, not suppress" the immune
system; indeed, her data suggests that lower ATG doses provide substantially greater clinical benefit
than do higher doses.

The Psychology Underlying Treatment Decisions: What Do Type 1 Patients and
their Families Think about Cell-Based versus Closed-Loop Therapies?

Dr. Rebecca S. Monson (University of Illinois at Chicago) presented research from a
qualitative study investigating what type 1 diabetes patients and their families think about cell-
based versus closed-loop systems. Dr. Monson and colleagues conducted phone interviews with a
convenience sample of 19 adults with type 1 and 13 parents of children with type 1. In the interviews, the
researchers asked participants about the specific factors affecting their treatment choices and the extent to
which treatment-specific issues change their minds. Interviews were transcribed verbatim, and responses
were analyzed to identify common themes. The team found ten themes in total and prescribed each a
collection of representative quotes.

▪ Baseline characteristics. Of the adults with type 1 diabetes interviewed (N=19), the majority
were female (68.4%), average age of 38.6 years, and had type 1 for an average duration of 24.9 years.
57.9% were currently using continuous glucose monitoring (CGM), 10.5% had previous islet cell
transplants, and 57.9% were on insulin pumps. Of the children whose parents were interviewed,
there were equal numbers of males and females, average age was 10.5 years, and duration of type 1
diabetes was 4.2 years. 85.7% were using CGM, none had previous islet cell transplants, and 57.1%
were on insulin pumps.

▪ In both adult and parent subgroups, the vast majority of participants considered A1c,
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ability to get off insulin, immunosuppression side effects, and risk of hypoglycemia to
be important factors contributing to their treatment decisions. Factors less important to
both groups included the requirement of a procedure, the implantation of foreign cells, and the need
for sedation. Interestingly, while nearly all participants had heard of cell-based therapies, only a few
actually knew people who received those therapies (26.3% in the adult group versus 15.4% in the
parent group). In addition, while all of the parents and all but one of the adults knew of closed-loop
systems, only 61.5% of parents and 52.6% of adults knew of others using them.

▪ Dr. Monson highlighted a key difference between adults with type 1 and parents of
children with type 1: only the adult group reported satisfaction with their current care
and reluctance to start new therapies. One adult with type 1 stated that they "know exactly
how much [insulin] they [needed]" and did not "want to have some other factors like these cells" as
another consideration. Another adult believed that "the closed-loop systems can't do as well as what
I can do on my own."

▪ Different perspectives also emerged within either parent or adult groups. For example -
in both groups - some said they would be interested if the therapy had partial efficacy, while others
would not settle for anything less than a total cure. At the same time, a number of key themes were
consistently observed in both study arms. Both adult patients and parents expressed that (i)
compelling evidence, (ii) safety, (iii) level of control, (iv) tradeoffs and side effects, (v)
personalization, (vi) usability, (vii) physical concerns and appearance, (viii) and access and cost were
key factors contributing to their choice of therapy.

▪ Importantly, Dr. Monson stressed that this data "may not be representative" of the
opinions of the type 1 diabetes community as a whole. On average, this sample was small,
only included people living in the US, and was largely educated about the strengths and drawbacks
of current treatment options. Future studies will work to address these limitations by including a
"broader and more diverse sampling" of the type 1 diabetes community.

A1c Trajectories as a Predictor for Type 1 Diabetes Complications

Dr. Rachel Miller (University of Pittsburgh) shared findings that support long-term A1c
trajectories as indicators for future mortality and major CV events. Based on data from the EDC
DNA methylation sub-study (n=405; baseline mean diabetes duration 21 years), those with an intermediate
stable A1c are at similar risks of mortality or MACE as those with low A1c profiles. See the graph below for
definitions of each of these A1c trajectories. Dr. Miller added that while this pattern requires more long-term
study, people with an intermediate A1c trajectory may have some protection against hyperglycemia's adverse
metabolic effects. People with high A1c trajectories were split into improved, stable, and worsened categories
(note: the worsened group was omitted from statistical comparisons due to its small size). Those with an
improved profile showed lower long-term risks of mortality and MACE compared to the high stable A1c
group, but higher risks compared to the low A1c trajectory cohort. Dr. Miller emphasized that this affirms the
importance of achieving glycemic control early in type 1 onset. As each profile showed different risks and
characteristics from baseline after 23 years of observation, future study may inform diabetes care plans at
diagnosis to stabilize A1c in the intermediate range to prevent high risks in MACE or mortality.

A1c Trajectory MACE Outcome All-Cause Mortality
Outcome

Other Results

Low Reference group Reference group Good baseline risk

profile

Intermediate Stable HR: 0.82

95% CI: 0.46-1.47

P=0.51

HR: 1.05

95% CI: 0.59-1.85

P=0.88

Baseline risk profile

comparable to Low

Improved HR: 1.70

95% CI: 1.07-2.70

HR: 2.22

95% CI: 1.42-3.48

Worse insulin

sensitivity
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P=0.02 P=0.0005

High Stable HR: 3.77

95% CI: 1.98-7.15

P<0.0001

HR: 4.29

95% CI: 2.30-8.00

P<0.0001

Hyperfiltration

range eGFR

Worsening n/a n/a Younger/shorter

diabetes duration

Higher BMI

Status of Islet-Cell Transplants in the US: Health Economics and Regulatory
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Approval

Dr. Andrew Posselt (University of California, San Francisco) provided a "sober assessment of
islet transplantation," highlighting its tremendous benefits but also acknowledging its
potential consequences - both physical and financial. Compared to pancreas transplants, Dr. Posselt
explained that islet transplants come with less surgical risk, more flexibility in the site of transplantation, and
are a more "specific" therapy with less strict selection criteria (with regards to both donor and recipient).
Although not specific to islet transplants alone, Dr. Posselt also brought up their potential to significantly
improve type 1 management and complications: islet transplant recipients show improved glycemic control,
reduced incidence of hypoglycemic episodes, and overall satisfaction. At the same time, patients may need
subsequent transplants (two to three in total) due to engraftment inefficiency, lose their insulin independence
over time, experience negative side-effects, and end up accruing significant fees due to the cost of GMP
facilities and the organ itself.

▪ In a study assessing the clinical and financial outcomes of 15 pancreas and 10 islet
transplant recipients in the US, Dr. Posselt showed that while the initial cost of
pancreas transplants (PTAs) are greater than those of islet transplants (ITAs), the
total cost to achieve insulin independence was similar. The average initial cost for PTA was
approximately $10,000 more expensive than that of ITA ($109,041 versus $99,194, respectively).
Achieving insulin independence, however, meant that 4/10 patients in the ITA group received a
second transplant and 7/14 in the PTA group visited the hospital one or two more times for
complications. The mean total cost was $138,872 for the ITA group and $134, 748 for the PTA
group. Importantly, the results of this study are specific to the US healthcare system; the costs of
beta-cell transplants in Norway, Canada, and France, for example, are significantly lower.

▪ Dr. Posselt cited another fascinating study showing that the price per-quality-adjusted
life years (QALY) was actually less for type 1 diabetes patients receiving islet
transplants compared to those on insulin alone. Using Markov modeling, the researchers
showed that the price per-QALY was $47,800 for islet transplants, $56,400 for subsequent islet
transplants, and $71,000 for insulin therapy alone. The cost-effectiveness of islet transplants was
realized after 10 years; total cost of islet transplants was greater than that of insulin therapy before
then. Follow-up studies have both reaffirmed and contested this cost-effectiveness model, but the
health benefits of islet transplants over insulin alone have held consistent. Dr. Posselt also informed
his listeners that rates of insulin dependence are currently improving (particularly with better T-cell
depleting agents) and that patients without full independence may still experience graft benefits in
terms of reductions in A1c levels and SHEs. These factors have not fully been taken into account in
the modeling studies presented.

▪ The cost of preparing a Biologics License Application (BLA) for islet cell transplants
would be $1,845,000, Dr. Posselt noted. BLA approval by the FDA is necessary for islet
transplants to progress from investigational treatments to insurance-covered therapies in the US.
However, given that islet isolation centers are often part of universities that cannot handle such high
costs, BLA preparation has slowed down considerably. Dr. Posselt expressed disappointment at this
fact, given the tremendous benefits that islet transplants have been shown to provide certain
patients. In a subsequent talk, Dr. Ilan Irony (FDA) affirmed that allogeneic islet transplantation
under Investigational New Drug Applications (INDs) are still possible, and that under each IND,
specific regulation may present opportunities for cost recovery.
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Advances in the Gut Microbiome for Type 1 Diabetes

A session entitled "The Microbiome in Type 1 - Where Are We Now?" included four stellar
presentations on development, the microbiome in the context of type 1, a dietary supplement type 1
treatment, and the therapeutic uses of fecal microbiota transplantation (FMT).

▪ Dr. Christopher Stewart from Newcastle University opened the session with findings
from the 2018 TEDDY study (n=900), a prospective cohort study on infants at risk for
type 1 diabetes. While this study of 12,500 samples did not establish a strong correlation between
type 1 and the gut microbiome, Dr. Stewart revealed that the microbiome is established primarily in
the first year of life, during the developmental phase. Out of 22 covariates, metagenome analysis
showed that breastmilk had the most significant association with microbiome colonization,
specifically correlating with an increase in the supposedly beneficial Bifidobacterium. Dr. Stewart
highlighted the importance of breast feeding for infants, as HMOs increases the growth of
Bifidobacterium. Yet, in a population of infants in India, higher levels of a certain HMO, lacto-N-
tretraose (LNT) were found in infants symptomatic for rotavirus. While not doubting the benefits of
breastmilk, Dr. Steward did confirm that more basic science evidence is required to understand
HMOs. Lastly, Dr. Stewart explained a protocol for isolating enteroids from the resected tissue of
preterm infants, a co-culture technique that will help us better understand how bacteria interact
with human cells in early life. The findings from TEDDY reveal that the developmental phase may be
a key period in which interventions like probiotics may be useful, prior to the microbiome
stabilizing. Dr. Stewart also explained that the first three months, in particular, may be important
and hopes further study will be dedicated to this period.

▪ Dr. Eric Triplett from the University of Florida presented findings on a 2019 study
which found that gut microbiome beta diversity was significantly associated with HLA
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genetic risk for autoimmunity. As a reminder, HLA genes are one of the most important genes
in predicting type 1 diabetes. Analyzing data from 403 infants (age 1 year) from the ABIS population
cohort, four categories of risk HLA class II alleles (highest, increased, neutral, or decreased risk)
were genotyped. Dr. Triplet explained that genetic risk for type 1 diabetes was associated with
significant differences in the types of bacterium found in the infant gut microbiome. Across the
whole cohort, Romboutsia and Intestinibacter were associated with decreased or neutral risk. Using
a technique called Prevalence Intervals for Microbiome Evaluation (PIME), Dr. Triplett's team
filtered out low abundance taxa to determine the "Core 45". In doing so, clear differences in the
"Core 45", or most abundant DNA sequences, were found between genetic risk groups. Knowing that
human gut microbiomes are influenced by genetic risk for autoimmunity so early in development,
Dr. Triplett echoed Dr. Stewart's call for dedicated study on the first few months of life.

◦ Previous infant gut microbiome research has shown discrepancies regarding
the relationships between the gut and type 1, but Dr. Triplett's work clearly
demonstrates that genetic risk for autoimmunity can affect the microbiome.
Dr. Triplett touched on the disagreement in three large cohort studies (DIPP, BABYDIET,
and TEDDY). Aside from genetic risk, he suggested a few possible explanations to be
differences in geography, DNA extraction methods, and databases.

◦ Notably, Dr. Triplett's team cultured stool samples that were nearly 20 years
old! Regardless of such a large time lapse, Bifidobacterium species were easily isolated
after storage at -80°C, demonstrating the samples' continued usefulness. Dr. Triplett
commended these methods and explained his ongoing work to identify other bacteria
cultures from the ABIS samples.

▪ Dr. Emma Hamilton-Williams from the University of Queensland Diamantina
Institute presented findings from an unpublished study on the TOGeTHER trial. The
pilot evaluated the impact of a high-amylose starch with acetate and butyrate (HAMSAB) dietary
supplement for adults with type 1 diabetes. HAMSAB was linked with increased plasma short-chain
fatty acids, acetate and butyrate, which also correlated with decreased HbA1c. Interestingly, Dr.
Hamilton-Williams also found that the HAMSAB supplement significantly altered the gut
microbiome composition. Higher counts of Bifidobacterium were linked with increased glycemic
control and increased butyrate. Without a placebo group, however, we do not yet know whether
these effects are due to any behavioral modifications due to study participation. Despite this
limitation, Dr. Hamilton-Williams was optimistic about the utility of short-chain fatty acids to treat
type 1 diabetes.

▪ From the Amsterdam UMC Diabetes Center, Dr. Max Nieuwdorp discovered that
autologous fecal microbiota transplantation (FMT) may be a particularly beneficial
therapy to treat newly onset type 1 diabetes. To understand whether donor (allogenic) or self
(autologous) FMT affected beta cell function and autoimmunity, Dr. Nieuwdorp's team conducted a
12-month randomized controlled trial with newly onset type 1 diabetes patients (n=20). Participants
received three fecal transplants into the small intestine from either a donor or their own feces. Most
surprisingly, autologous transplant prevented beta cell decline to a greater degree than allogenic
FMT as signified by increased c-peptide levels and c-peptide AUC. While FMT stabilized beta cell
function, no significant differences were found in HbA1c between the two treatment arms. Fecal
microbiota was altered with both self and donor FMT. Correlations between fecal sample microbiota
and clinical parameters suggested that autologous FMT may drive an innate immune response that
may improve T cell function in the small intestine. In the small intestine, however, changes in
microbiota were only seem in the donor FMT, particularly in the Prevotella and Streptococcus
species. Simple correlations revealed these two species were reduced after six months of autologous
FMT but increased after donor FMT. Prevotella concentrations in the small intestine were inversely
related to beta cell function as measured by AUC c-peptide (r = -0.55, p = 0.017). While Dr.
Nieudorp expressed excitement about these findings, he emphasized the importance of others
replicating the results.
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Future Applications of Autoantibody Screenings, Prevention, and Treatment
Options for Type 1 Diabetes in Youth

In this oral session focused on type 1 diabetes diagnosis and treatment, speakers shared
insight on new processes and measures to better identify and care for people with type 1 in
childhood. Dr. Mohamed Ghalwash began the session with an overview of optimal ages for type 1 diagnoses,
which informed the implementation of the different strategies discussed in the rest of the session. As
screening for any autoantibody, versus multiple, has higher sensitivity and specificity by age 15, combined
screenings at two and six years old are recommended. Testing at age two can identify many at risk for DKA,
while testing at age six can utilize end of the biggest seroconversion wave to find populations for pre-onset
diabetes trials. Data on glycemic variability from the SEARCH for Diabetes in Youth Study confirmed the need
for better identification and treatment paradigms. Dr. Faisal Malik shared that youth and young adults are
still not achieving their glycemic goals despite newer therapies, technologies, and more aggressive glycemic
targets. Dr. Malik emphasized that future research should focus on interventions that combine technology
with socio-behavioral approaches for diverse youth living with diabetes.

▪ Dr. Jamie Felton discussed the utility of HOMA2ß in stratifying risk for type 1 diabetes
development. Data from TrialNet was analyzed to test the utility of HOMA2ß in identifying single
or multiple autoantibodies at different tertiles. Lower HOMA2ß tertiles correlated with increased
type 1 progression. For single autoantibodies, the bottom tertile showed a HR of 1.91 (95% CI:
1.12-3.24; p=0.017). For multiple autoantibodies, the bottom tertile showed an HR of 2.43 (95% CI:
2.03-2.91; p<0.001), while the middle tertile showed a HR of 1.36 (95% CI: 1.14-1.64; p=0.001). Dr.
Felton concluded that HOMA2ß is a simple, one-point measurement that can be used to estimate
beta cell function in type 1 diabetes with tertiles used to identify groups at highest risk for type 1
development. HOMA2ß even has potential to help in type 2 diabetes risk prediction by identifying
high risk candidates and assisting with population-based screening.

▪ Dr. Jay Sosenko then outlined the effect of oral insulin in relatives at high risk for type
2 diabetes. A post-hoc analysis of DPT-1 and TrialNet oral insulin trial data showed that treatment
with oral insulin was favorable for two composite glucose and c-peptide endpoints (AUC and
Index60) at one year. These findings suggest that oral insulin could slow the progression of type 1
diabetes among people at high risk. Future study of oral insulin is required, and intermediate
endpoints could help shorten these trials to discover preventive treatments sooner.

Type 1 Cures, Adjuncts, and Pathophysiology Posters

Title Authors Details + Implications
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Efficiency of

Screening for Type 1

Diabetes and Celiac

Disease in Various

Health Care

Settings:

Autoimmunity

Screening for Kids

(ASK)

Cristy R. Geno Rasmussen,

Kathleen Waugh, Judith

Baxter, Andrea Steck,

Brigitte I. Frohnert,

Marian Rewers

▪ From 2017-2020, 23,846 children ages 1 to

17 were enrolled in the ASK program to

identify early signs and symptoms of type 1

diabetes and celiac disease.

▪ ASK included on-site screening staff,

protocol training, provider reimbursement,

free screening materials and shipping, and

electronic consenting in healthcare settings

across Colorado.

▪ Screening efficiency and number of patients

screened was not consistent across

healthcare settings, and screenings were

highest in emergency departments and

hospital specialty clinics. These data

highlight the need for better screening in

primary care settings.

T1D Exchange

Registry: Current

Data Insights and

Future Impact

Kelsie Laferriere, Jingwen

Liu, Allyson Hughes,

Wendy Wolf

▪ The online T1D Exchange Registry launched

in June 2019 with the goal of creating a

representative and longitudinal database of

disease status and health outcomes.

▪ The Registry has enrolled over 7,500

patients who completed eligibility

questionnaires, provided consent, and

answered a 29-question health survey.

Patients must be currently taking insulin or

received pancreatic or islet cell transplants

in the past.

▪ The T1D Exchange Registry intends on

continuing data collection to take into

account both core data (e.g. demographic

information) and new questions reflecting

scientific points of interest (e.g. COVID-19

exposure). Future plans include data

analysis, expanding participation of

underrepresented populations, and creating

research collaborations.
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Short-Acting

Exenatide and

Markers of

Cardiovascular

Disease in Type 1

Diabetes: A

Randomized,

Double-Blinded,

Placebo-Controlled

Trial

Nicklas J. Johansen,

Thomas F. Dejgaard, Asger

Lund, Camilla Schlüntz,

Emil List Larsen, Henrik E.

Poulsen, Jens P. Gøtze,

Holger Møller, Tina

Vilsbøll, Henrik U.

Andersen, Filip K. Knop

▪ 108 adults with type 1 diabetes were

enrolled in a double-blind trial to assess

whether exenatide, a GLP-1 receptor

agonist, improved CV disease risk as it does

in patients with type 2 diabetes.

▪ Compared to placebo, exenatide changed

total fat mass by -2.6 kg (95% CI: -3.6 to

-1.6; P<0.0001) but had no effect on

circulating biomarkers of CV disease risk

(including Il-2, Il-6, TNF-alpha, C-reactive

protein, BNP, and markers of RNA and

DNA oxidation).

▪ These data suggest exenatide does not

improve CV disease risk in patients with

type 1 diabetes.

Effects of

Bromocriptine

Quick-Release

(BCQR) Therapy on

Glycemic Control,

Insulin Sensitivity,

and Vascular

Function in Type 1

Diabetes (T1D)

Shoshana Tell, Janet K.

Snell-bergeon, Timothy B.

Vigers, Amy Baumgartner,

Ellen Lyon, Susan Gross,

Michal Schäfer, Sarit

Polsky, Kristen J. Nadeau,

Irene E. Schauer

▪ The effects of BCQR - a dopamine agonist

used as a type 2 adjunct therapy - were

assessed on a cohort of youth and adult

patients with type 1 diabetes.

▪ BCQR showed CV benefits in both youth

and adult patients. BCQR improved both

systolic and diastolic BP in youth patients,

improved BAD (measure of vascular

stiffness) in lean youth patients, and

improved systolic BP and systemic vascular

resistance (SVR) in adult patients.

▪ BCQR improved hyperfiltration in

adolescents (measured by serum creatinine

and eGFR), suggesting potential renal

benefit for those in early stages of diabetic

nephropathy.
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The Simplici-T1

Trial: Relationship

between Glycemic

Control and Insulin

Dose

Carmen Valcarce, Jennifer

L. Freeman, Imogene

Dunn, Klara Klein, John B.

Buse

▪ Simplici-T1 was an adaptive Phase 1b/2 trial

investigating the safety and efficacy of

TTP399, a liver glucokinase activator

(GKA), as a type 1 adjunctive therapy.

▪ Patients taking TTP339 had greater

reductions in HbA1c at lower insulin doses

relative to those observed in the placebo

group. To maintain glycemic targets,

patients taking TTP339 needed significantly

fewer increases to their insulin than did

those taking placebo.

▪ Those in the TTP339 group showed a trend

towards fewer hypoglycemic and ketone

events compared to those in the placebo

group.

Gut Microbiota in

New-Onset

Pediatric Patients

with Type 1

Diabetes: Machine

Learning

Algorithms to

Classify

Microorganisms

Disease-Linked

Giuseppe D'annunzio,

Roberto Biassoni,

Margherita Squillario,

Elisabetta Ugolotti,

Annalisa Barla, Gianluca

Piccolo, Nicola Minuto,

Mohamad Maghnie

▪ Researchers performed Next Generation

Sequencing on fecal samples from 31 newly

diagnosed children and adolescents with

type 1 diabetes. Machine learning and

metagenome analysis was used to define

gut-microbiota compositions associated

with disease state.

▪ Compared to healthy donors, researchers

found a greater frequency of Bacteroides

stercoris and Synergistetes in newly

diagnosed type 1 patients. These

microorganisms have been implicated in

other autoimmune diseases.

▪ Type 1 patients had fewer Lactobacilli,

which are known to protect against

autoimmunity. Future studies will correlate

bacterial populations with different

parameters of disease.

Adjunct Treatments for Type 1 Diabetes
GLP-1 Agonists & SGLT Inhibitors for Type 1 - Not All Hope is Lost, According to
Profs. Chantal Mathieu and Tina Vilsbøll

Despite safety concerns, development challenges, and regulatory hurdles, Profs. Chantal
Mathieu and Tina Vilsbøll shared a positive outlook on SGLTs and GLP-1s as adjunct therapies
for type 1 diabetes. To be clear, their focus was not on global regulatory approvals or widespread adoption
of these agents in type 1. Rather, they underscored that each therapy can provide safe benefits to a specific
niche within the type 1 population, and they described these ideal patient candidates. This is, of course, in
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hindsight, how it always should have been discussed - hindsight is 20/20 from a Close Concerns/diaTribe
perspective. It has certainly been a rough year-plus for SGLTs as adjuncts in the US, with FDA denying
approval to Lexicon's Zynquista (sotagliflozin), AZ's Farxiga (dapagliflozin), and Lilly/BI's Jardiance
(empagliflozin). AZ and Lilly/BI have since removed dapa and empa from their type 1 diabetes pipelines;
Lexicon continues to be bullish on sotagliflozin, but we aren't expecting FDA approval anytime soon. The
story looks a little different outside the US, as EMA has approved dapagliflozin and sotagliflozin for type 1s
with certain restrictions (BMI ≥27 kg/m2, only the lower dose authorized), and indeed, Dr. Mathieu
emphasized these limitations during her talk. Overall, though, we sense a shift away from the notion that
SGLTs and GLP-1s should be broadly available for all who have or treat type 1 diabetes, toward the idea that
endocrinologists and diabetes specialists should consider these treatments for their most engaged patients.
We pause a little bit about how engaged is sometimes "coded" but we have so much belief in these pioneers
working on this from the EU and look forward to learning more. While it is undoubtedly disappointing that
there are not approvals in the US, given the major unmet needs in type 1 diabetes and the fact that the most
vulnerable patients may not yet be defined as those most engaged, we feel there is a way, particularly if
limitations of A1c itself are addressed. We hold hope that SGLTs can be more widely available for people with
type 1 in the US someday, as knowledge advances around mitigating DKA risk. For now, we value discussions
like this one that illuminate where HCPs should start in incorporating adjunct therapies for their type 1
diabetes patients.

Dr. Mathieu displayed subgroup analyses from DEPICT and inTandem showing that elevated
DKA risk nearly disappears when low doses are given to patients with overweight/obesity
(BMI ≥27 kg/m2). Low dose in this case means 5 mg dapagliflozin daily or 200 mg sotagliflozin daily. Dr.
Mathieu also highlighted the lack of a DKA signal for 2.5 mg empagliflozin in EASE, with the caveat that this
was a single trial. She summarized the key benefits to SGLT inhibitors as an add-on to insulin - increased time
in range, meaningful weight loss, etc. - stating, "SGLTs remain promising for type 1, I do believe that." Then,
she turned to the topics of patient selection and risk management.

▪ "We handpick the patients who get an SGLT inhibitor." Dr. Mathieu shared real-world data
from her own practice in Belgium, showing that ~4% of ~1,500 individuals with type 1 diabetes
received an SGLT prescription. She prescribes an adjunct only to adult patients whom she trusts to
be diligent about ketone monitoring and to contact their care team when worried about possible
DKA. In addition, the patient must have A1c below 9%-10%, a BMI above 27 kg/m2, and sufficient
insulin on board (≥20 units/day). Of the 71 type 1s who were prescribed an SGLT inhibitor, 12
dropped off, citing fear of recurrent genital infections/DKA, insufficient A1c or weight benefit,
pregnancy planning, or high cost. Mean duration of therapy was 16.7 months (about 1.33 years), and
in that time, A1c dropped from an average of 8.2% to 7.9%, while body weight declined from a
baseline 200 lbs to 193 lbs. Matching the findings from randomized controlled trials, 4% of people
(3 individuals) experienced DKA.

▪ On DKA risk mitigation, Dr. Mathieu's key message was "education, education,
education." She showed the cards she gives to her patients alongside an SGLT prescription; the
cards contain directions on proper measurement of ketones, as well as contact info for the care
team. She reviewed the STICH protocol and the STOP DKA protocol, which highlight stopping the
treatment, testing ketones, taking insulin, hydrating, and eating carbs. Dr. Mathieu argued that
educating clinicians is just as important as educating patients. Moreover, she reminded viewers that
participants in DEPICT, inTandem, and EASE received fairly intensive education around DKA and
were given all the testing supplies they needed. Providing sufficient support will be much more
challenging in the real world, without the infrastructure of an RCT program, which brought Dr.
Mathieu back to her message of explicitly prioritizing education.

▪ According to Dr. Mathieu, an uptick in hypoglycemia following introduction of an
SGLT inhibitor is a signal that insulin dose wasn't adjusted properly. She claimed that
hypoglycemia risk is an avoidable problem when it comes to adjunct type 1 therapy. The solution is
down-titrating daily insulin. Basal/bolus doses fell ~10% in the DEPICT trials, and there was no
significant increase in hypoglycemia in Dr. Mathieu's real-world patient pool.
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Dr. Vilsbøll emphasized that despite mixed results on adjunct GLP-1 therapy, the weight loss
efficacy of this drug class should not be overlooked, especially given the rising prevalence of
overweight/obesity within the T1D population. Of all the study results she summarized (including, but
not limited to, ADJUNCT ONE, Lira Pump, and MAG1C), the weight loss benefit of a GLP-1 agonist was
consistent. Dr. Vilsbøll anchored her remarks around a case study of a 23 year-old woman with type 1 diabetes
who is struggling with body weight, mild retinopathy, and elevated cholesterol, and she announced that she
plans to initiate low-dose semaglutide (Novo Nordisk's Ozempic) for this patient. She framed weight loss as
the key upside to GLP-1 use, positioning type 1s with overweight/obesity as the ideal patient population for
this particular adjunct treatment. Indeed, all participants in Lira Pump had overweight/obesity (in addition to
being on CSII), and liraglutide (Novo Nordisk's Victoza) improved A1c without causing additional
hypoglycemia. The increased symptomatic hypoglycemia in ADJUNCT ONE raised concerns (although severe
hypo was balanced across arms), and was one reason Novo Nordisk terminated the development program for
liraglutide in type 1 diabetes. That said, Dr. Vilsbøll presented a subgroup analysis showing that this risk was
driven entirely by patients who were C-peptide negative, the implication being that earlier intervention with
an add-on GLP-1 agonist could yield benefits without excess symptomatic hypo.

▪ Dr. Vilsbøll presented data from two relatively new clinical trials, which investigated
short-acting exenatide (AZ's Byetta) and albiglutide (GSK's now-discontinued
Tanzeum) as add-ons to insulin in type 1. In line with previous RCTs, MAG1C found a
transient benefit on A1c (p=0.36) and a significant benefit on body weight (p<0.0001) with
exenatide. Dr. Vilsbøll noted that "the conclusions were not that magical" and that Byetta doesn't
likely have a future as an adjunct type 1 treatment, not least because injection burden was
tremendous in this study (3 exenatide + 4 or more insulin injections per day). Pozzilli et al. recently
published a paper in JCEM. They were interested in whether newly-diagnosed type 1s could benefit
from immediate introduction of an adjunct GLP-1, but one year of albiglutide therapy had no
appreciable effect on preserving beta cell function.

Simplici-T1 Part 2 Affirms Strong Safety Profile, Time in Range Increase with
vTv's Glucokinase Activator TTP399 in Type 1 Diabetes, but A1c Benefit Less Clear

A late-breaker on vTv's phase 1b/2 Simplici-T1 trial of once-daily, oral, liver-selective
glucokinase activator TTP399 (800 mg) in type 1 diabetes (122-LB) supported the candidate's
positive effects on A1c and time in range, albeit at a lower level than Part 1 demonstrated - see
table below. As a reminder, full results from Part 1 of the trial (n=19) were presented at EASD 2019 and in a
company webcast; all 19 of these participants used both insulin pumps and CGM. Topline Part 2 results were
released in February. Importantly, Part 2 was reportedly conducted in a in a larger, "broader" population with
type 1 (we've yet to see this characterized), over 12 weeks, and study drug was added to an optimized insulin
regimen. The poster emphasized that prior oral adjuncts for type 1 have been hampered by hypoglycemia and
ketoacidosis, highlighting a key strength of TTP399: so far, the candidate has raised no safety concerns.
Additionally, vTv previously reported that the TTP399 group in Part 2 reported fewer symptomatic
hypoglycemic episodes vs. placebo (one vs. eight). While the safety profile of TTP399 remains clean, we're
eager to see its efficacy further characterized in phase 3. Reminiscent of SGLTs in type 1, this candidate seems
to be stronger on increasing time in range than lowering A1c - this drug seems to hold great potential for
patients, but remember: FDA guidance states that a 0.3% improvement in A1c is considered clinically
meaningful. Read on below for more on vTv's future plans for TTP399.

Part 1 (n=19)* Part 2 (n=85)

Baseline A1c 7.4% 7.6%

A1c change -0.7% (p=0.03) ITT: -0.2% (p=0.03)

Trial product estimated: -0.32% (p<0.01)

TIR (70-180 mg/dl) +12% or +2.9 hours (p=0.04) +7.8% or +1.9 hours (daytime only,

p<0.05)

Bolus insulin -23% active vs. -4% placebo -11% active (p=0.02)
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Severe hypoglycemia or

DKA

No reports with TTP399 No reports with TTP399

*Note: Part 1 results for time in range reported on this poster are slightly different from those previously
reported by vTv, which showed a +11% (+2.7 hour, p=0.055) increase in time between 70-180 mg/dl.

A responder analysis of Phase 2 data found 42% of the TTP399 group vs. 12% of the placebo group were
"responders", defined as improved A1c with no severe hypoglycemia, increase in insulin dose, or abnormal
beta-hydroxybutyrate or lactic acid.

▪ vTv is already is discussion with FDA on a pivotal study for TTP399, and our sense is that
the company is very committed to further development of TTP399 for this indication. vTv planned
to initiate phase 3 in 2020, but the timeline is now unclear. Of note, Simplici-T1 was sponsored by
JDRF - we'll be interested to see if/how the non-profit remains involved.

▪ TTP399 is unique in clinical diabetes drug development: It is the singular glucokinase
activator under investigation in type 1 and one of only two clinical-stage glucokinase activators, to
our knowledge. China-based Hua Medicine's dorzagliatin boasts positive 26-week results in a phase
3 type 2 diabetes study, and a phase 1 trial (n=15) in the US combining dorzagliatin with DPP-4
sitagliptin was completed last August. vTv's agent was also initially investigated in type 2 diabetes,
and the phase 2b AGATA trial - which read out back in 2016 - demonstrated A1c lowering
comparable to sitagliptin.

▪ The clinical and commercial potential of TTP399 is much stronger in type 1 than type 2
diabetes, and while vTv will have to face the uncertain landscape of adjunct therapies
for type 1 diabetes, we are eager to learn more about the side effect profile. The SGLT-2
for type 1 advocacy work was going well (in its infancy) and then when the euglycemia curveball was
hit, the type 1 field (not to generalize) was not unified in how to approach - probably because
ultimately, safety was hard to determine. By contrast, there does not seem to be a safety issue with
TTP339 to date, and all the same "unmet need" arguments are still exactly the same. The failure of
insulin and its current delivery systems to effectively manage type 1 diabetes for most people is
widely recognized, and yet the field has not been able to bring a safe and effective adjunct therapy to
market since the 2005 approval of AZ's Symlin (pramlintide) - though not for lack of dedicated and
diligent effort. A patchwork quilt of adjunct and other therapies, each appropriate for a specific type
of patient, has been pieced together (see Dr. David Harlan at ENDO 2020): GLP-1s for those with
residual insulin production, SGLT inhibitors for the highly-diligent - or at the provider's discretion,
inhalable mealtime insulin Afrezza for those who can access it (or whose HCPs know what to do).
Side effects and major risks have hampered widespread success - most prominently the small (in
relative terms though in absolute terms, big, for anyone who experiences it) but serious risk of DKA
with SGLT inhibitors. With any new adjunct therapy for type 1, eyes will be on the side effect profile
as much, if not more than, the efficacy. We note that previous GKA candidates from Lilly/Yabao
(phase 2 trial terminated prior to initiation) and Ligand (preclinical candidate discontinued) have
been terminated, and though the reason for these decisions is not clear, one doesn't have a
completely optimistic view with those experiences.

◦ Mechanistically, TTP399 is thought to actually lower ketone levels: It activates
the enzyme - glucokinase - that traps glucose inside liver cells, promotes further glucose
uptake and breakdown, and keeps the liver in a "fed" state - preventing ketone production.
Because glucokinase activity is lowered in people with type 1, TTP399 directly targets some
of the pathophysiology associated with the disease - a possible advantage over other
adjunct therapies though admittedly we do not really understand the implications.

◦ In a huge vote of confidence, Dr. John Buse (during a vTv webinar) called
glucokinase activators the most promising of all diabetes drug classes for type
1 diabetes. At the time, he commented: "If [these results] hold up in part 2 of the trial,
TTP399 will be the most impressive adjunctive therapy to insulin in type 1 diabetes care."
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We're keen to see how KOLs in type 1 receive these results - while the side effect findings
are clearly positive, we're curious how the efficacy results will be viewed.

Poster Expands on REMOVAL's Renal Data, Suggesting eGFR Benefit to
Metformin in Type 1 Diabetes

Renal results from the REMOVAL trial investigating metformin in type 1 diabetes were
displayed on a poster: Metformin appears to attenuate decline in eGFR, although the effect on
microalbuminuria remains unclear. eGFR was measured using three different approaches. MDRD was
a pre-specified secondary outcome in REMOVAL, and metformin gave a 4 ml/min/1.73m2 benefit over
placebo after three years (p<0.0001), from a baseline of 91-93 ml/min/1.73m2. The CKD-EPI equation is
tailored more specifically to diabetes, and when using serum creatinine, showed a 2.5 ml/min/1.73m2 benefit
to metformin vs. placebo after three years (p=0.0002), from a baseline 90 ml/min/1.73m2. Third, the CKD-
EPI equation based on cystatin C levels found a 2.9 ml/min/1.73m2 benefit to metformin vs. placebo over the
same time period (p=0.011), from a baseline 96 ml/min/1.73m2. Unlike creatinine, cystatin C is unaffected by
body weight, so this result in particular indicates that the positive eGFR trend could be related to metformin's
direct action on the kidneys, rather than a mere byproduct of weight loss. Results on persistent and incident
microalbuminuria in REMOVAL trended in favor of metformin, though as you can see in the table below, did
not meet statistical significance. The poster concludes that further research is needed to elucidate metformin's
impact on microalbuminuria in patients with type 1 diabetes.

▪ As background, primary outcome results from REMOVAL were mixed at best, with no
significant difference in carotid intima media thickness (cIMT) in the metformin vs.
placebo arms (p=0.1664). The most promising findings are arguably these potential kidney
benefits, and REMOVAL also confirmed that metformin supports weight loss in type 1 (2.6 lbs.
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treatment difference sustained over three years, p<0.0001). To be sure, off-label use of metformin in
T1D continues, and we appreciate the insight into which patients could benefit the most - namely,
those who want to lose weight and perhaps those with heightened renal risks.

Small Trial Finds Improvements in Time in Range with Adjunct GIP Infusions in
Type 1 Diabetes

An intriguing 20-person study in type 1 found that continuous, subcutaneous GIP infusion
over six days increased daytime glucose time in range by an average of 104 minutes/day
(p=0.035, SD 69 min/d) or nearly two hours. There was no significant effect on time below or above
range, mean glucose, or hypoglycemic events.

Additionally, 24-hour systolic and diastolic BP were reduced by 4.6 mmHg (p=0.001) and 2.6 mmHg
(p=0.028) with GIP vs. placebo, respectively. However, there was also a significant increase in hepatic fat
content assessed by FibroScan (+12.6% vs. placebo, p=0.006) and heart rate (+4.4 bpm vs. placebo,
p=0.002), though the clinical significance and long term persistence of these effects is unclear from a six-day
study. There was no effect on duration or occurrence of hypoglycemia, despite the fact that GIP has been
hypothesized to induce glucagon release and endogenous glucose production during hypoglycemia. For
context, this study utilized a randomized cross-over design, meaning every participant received GIP (6 pmol/
kg/min) and placebo infusion for six days each, with an intervening 7-day washout period. At baseline, mean
age was 26, BMI 23.8 kg/m2, A1c 6.8%, and diabetes duration 9 years. All participants were male; 25% used
CSII and 75% MDI, and 35% used CGM at baseline.

▪ From a mechanistic standpoint, Dr. Heimbürger presented evidence that GIP induces glucagon
secretion at normoglycemia in healthy subjects, but also potentiates insulin secretion during
hyperglycemia - that is, GIP performs bimodular regulation of glucose by affecting both insulin and
glucagon secretion. As such, it was suggested that GIP could be protective against hypoglycemia by
inducing glucagon secretion. We were reminded of a fascinating exchange on the effects of GIP and
the science behind incretin combinations at EASD 2018 - notably, GIP alone has historically been
considered harmful to glycemic control, due in part to the evidence Dr. Heimbürger cited.
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Treatment Algorithms, Strategies, and Guidelines
The Future of CVOTs: KOLs Reflect on 2008 FDA Guidance and Debate with FDA's
Drs. Lisa Yanoff and Peter Stein on Implications of New Draft Guidance - Is it a
Return to Glucose-Centric Drug Development? FDA Says No!

Dr. Sanjay Kaul moderated a fascinating session on FDA's regulation of type 2 drug
development, with important reflections on the agency's 2008 CVOT mandate and lively
debate on the potential implications of FDA's new draft guidance for the field. The session comes
at an extremely important time for the field, as FDA recently released its updated draft guidance for type 2
drug development with important revisions to its 2008 guidance that ushered in the CVOT mandate - see our
initial coverage of the guidance here, along with KOL impressions. In brief, the updated guidance withdraws
FDA's 2008 guidance that mandated post-marketing CVOTs, and instead calls on sponsors' clinical
development program to ensure a safety database that includes at least (i) 4,000 patient years exposure in
phase 3; (ii) 1,500 patients exposed for at least one year; and (iii) 500 patients exposed for at least two years.
Notably, FDA wants to see the patient population in this database include at least (i) 500 patients with stage
3/4 CKD; (ii) 600 patients with established CVD; and (iii) 600 patients ≥65 years old. If finalized, this new
guidance would represent an enormous shift in how type 2 drugs are developed and would follow an era of
immense learnings following the readout of multiple CVOTs. See below for our main takeaways from this
session: Drs. Milton Packer (Baylor) and Steven Nissen (Cleveland Clinic) opened the session with a debate on
the 2008 CVOT mandate, followed by FDA's Dr. Lisa Yanoff and Peter Stein explaining the agency's new draft
guidance. The session closed with a fruitful discussion between all panelists. Read on!

Debate on 2008 FDA CVOT Guidance - Drs. Milton Packer and Steven Nissen

Drs. Milton Packer and Steven Nissen opened the session with an overview and debate on
FDA's 2008 CVOT guidance in which they described themselves as being in "violent
agreement." Dr. Packer emphasized that he does not believe the 2008 guidance was a mistake - instead he
views it as the best thing that has ever happened to the type 2 field. In his own words, the guidance "taught
us-very consistently-that the effect of antidiabetic drugs on the heart and kidney cannot be predicted by their
effects on blood glucose for the first three to five years of treatment." Indeed, the CVOT mandate is widely
acknowledged as catalyzing the shift toward one focused on reducing and better managing CV and renal
complications in addition to being extremely focused on glucose management (as fate would have it, the new
compounds do both well). Dr. Packer argued that without the CVOT mandate, important benefits from the
SGLT-2 and GLP-1 classes would not have been identified, along with risks such as safety signals (i.e.
saxagliptin w/ HF and canagliflozin w/ amputations).

▪ Dr. Nissen similarly emphasized these points in his presentation, especially in regard
to the novel information on safety and efficacy that these trials have unearthed. Dr.
Nissen homed in on safety signals uncovered from these trials, pushing back against the common
thought that all trials since the 2008 guidance have showed no harm. He pointed to the increased
risks of hospitalization for heart failure with saxagliptin (while we acknowledge there was a signal,
we disagree that a clear risk was proven) and amputations with canagliflozin that were only
identified with the accrual of several events and following patients for multiple years in an RCT. Dr.
Nissen also urged viewers to think back to the pre-2008 landscape and how DPP-4s were broadly
viewed at the time. Noting that the "road to hell is paved with biologic plausibility," Dr. Nissen
recalled that many thought DPP-4s could be cardioprotective at the time, based off of putative
mechanistic effects and pooled analyses from phase 3 trials. Of course, CVOTs subsequently found
neutrality with the class - without these, Dr. Nissen argued, it may have taken years and years of
post-marketing data surveillance to realize that these drugs which the community believed to be
cardioprotective actually had no effect. (We do not recall resounding belief that they were, but the
possibility - we also remember GLP-1 compounds were thought at one point to prompt beta cell
regeneration.) Building on this point, Dr. Nissen also defended the 2008 guidance in how it allowed
different members of a therapeutic class to differentiate themselves based off of their efficacy. For
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example, the guidance has clarified class effects - without CVOTs, he said, the field may have viewed
all GLP-1s as somewhat interchangeable, but Dr. Nissen said that these data have now clearly shown
the distinct differences between a cardioprotective GLP-1 such as semaglutide and lixisenatide,
which has not shown benefit. On this subject, we wonder if it may be prudent to point out that the
2008 guidance did not suggest any standardization among what patients were included in the
CVOTs, so this may make it more challenging to say anything conclusive about true heterogeneity
(though certainly to show more similarities in CVD or kidney risk reduction would need to be done
with more outcomes trials).

▪ "These Boots Are Made for Walkin'….": Both Drs. Packer and Nissen expressed
concern that the new FDA draft guidance will return the field to a glucose-centric
approach to type 2 drug development. We felt with much due respect to both speakers that
this view was on the more naïve side from a commercial perspective and that the more likely
approach would be away from diabetes drug development altogether ("let's go do more immuno-
oncology…") , or at least toward diversification. Dr. Packer worries that the new FDA guidance
essentially means that the agency will approve new drugs for type 2 based solely on their ability to
lower blood glucose levels. Dr. Packer wants to see guidance that "maintains the requirement for
large-scale trials of three to five years' duration so that physicians can make wise and informed
choices about the selection of antidiabetic drug treatments." Dr. Nissen similarly argued that a
return to a glucose-centric approach would be risky, and worries that sponsors will interpret the new
guidance as permission to "return to studying very low CV risk patients over short periods of time"
which will result in the "complete absence of evidence of CV safety." However, Dr. Nissen is
optimistic that the post-CVOT landscape has disincentivized this approach, as he does not believe
that payers will reimburse a new type 2 drug that does not have evidence of reducing CV or renal
risk in longer outcomes trials. We disagree with Dr. Nissen that they won't be reimbursed at all but
do see that the payers themselves will simply continue to favor formularies that start with
metformin and SFUs. We further believe that future approaches could also result in earlier
approvals without outcome indications and later additional indications. We also think it's more
likely, if the better outcomes are required (not just safety), that many / most manufacturers except
for those very most committed to diabetes would simply not research the drugs at all. Sanofi has
already made its way away from future research and many in the field that were once pursuing
diabetes therapies have walked away in past years, such as Amgen, BMS, Genentech, Gilead, Takeda,
and multiple others. All it takes is a quick look at pipelines of major pharmaceutical companies to
see the paucity of research on type 2 diabetes - those links to follow.

FDA Presentation - Drs. Lisa Yanoff and Peter Stein

Drs. Yanoff and Stein provided FDA's perspective on its previous CVOT mandate and updated
draft guidance. Dr. Yanoff first reviewed the implications of the 2018 Advisory Committee on the CVOT
mandate, noting that consensus from the meeting was that (i) there should not be a return to pre-2008
diabetes development programs; (ii) CV safety remains a relevant concern, but should not just focus on
atherosclerotic CV events (i.e. include HF and other endpoints); (iii) rather than a two-stage approach that
involves a post-marketing study, more data should be collected in the pre-marketing stage; and (iv) more
flexibility is needed. Dr. Yanoff also provided the rationale guiding FDA's new proposed draft guidance:
because type 2 is a chronic disease that requires long-term therapy, often affecting older populations with
many comorbidities and complications, FDA considered it best to require sponsors to show a "safety
experience" with their proposed drugs that include longer-term treatment exposure and usage in older
patients and patients with comorbidities such as CVD/CKD. We are cautiously pessimistic about wondering
what it will take to get older people with diabetes into longer-term trials but we acknowledge the concerns.

▪ Dr. Stein emphasized that with the new guidance, FDA is supporting outcomes trials
for not only cardiovascular complications, but also for all trials intended to show
benefit in the number of complications that affect patients with diabetes. Dr. Stein
mentioned by name several examples, including CKD, neuropathy, obesity, CHF, and more. This is a
point that we've heard enthusiasm on from KOLs and multiple advocates like The diaTribe

www.closeconcerns.com 340

https://www.closeconcerns.com/knowledgebase/r/3ee9bc7a
https://www.closeconcerns.com/knowledgebase/r/3ee9bc7a
https://www.closeconcerns.com/knowledgebase/r/109567ec#KOL_Commentary
https://www.dropbox.com/s/ezxji9mhwro6m3h/OND%20Drug%20Effectiveness%20Programs.pptx?dl=0


Foundation, some of whom have pointed specifically to GLP-1 and neuroprotection as an area that
this new guidance may spur growth in.

Panel Discussion

A particularly lively panel discussion focused on FDA's updated draft guidance for type 2 drug
development, with debate regarding whether the guidance represents a return to a glucose-
centric approach. In response to concerns from Drs. Packer and Nissen about the possibility of now
approving drugs based "only" off of effects on glucose, Dr. Lisa Yanoff commented that "FDA continues to
maintain that glucose is the basis of approval for type 2 diabetes drugs" and that FDA "does not want to create
a higher bar for approval that would delay important glucose lowering drugs coming to market." Still, she
pushed back on the notion that this is a return to a glucose-centric approach, asserting that the new proposed
guidance will allow for additional flexibility in terms of ruling out any potential safety risks. In a sense, this
new draft guidance offers a sort of middle ground between the pre- and post-2008 CVOT mandate era. FDA's
Dr. Peter Stein built on this argument, saying that "it's a false tension to argue on whether this is a glucose-
centric or cardio-centric focus. We should have a glucose-centric focus for a drug that lowers glucose in a safe
way and that is an important addition to the armamentarium to treat diabetes." Notably, Dr. Stein then again
emphasized that he hopes the new guidance encourages development of drugs that address other aspects of
type 2 diabetes, including CKD, other CVD complications, neuropathy, and more. We see this positively for
the field as outcomes indications appear not to be slated as required, pre-approval. From our view, benefits
like ease of prescribing, ease of using, clean side effect profiles, etc. will still be very paramount - we also
believe drugs that are closer to being used in a more personalized way (for example, compounds for those with
specific profiles) will be more valued in the future (drugs that are effectively combination therapy, including
some prevention reduction as well as glucose lowering, as one example, or a drug that is clearly designed to
reduce CV risk but also may reduce other outcomes - Novo Nordisk's new IL-6 compound in development is
one that comes to mind, as our new obesity compounds in development that also may work on type 2
prevention, etc.).

▪ Dr. Nissen remains concerned that the guidance is "unwise" and may not unearth
important safety signals with new drugs. He argued that "sponsors are very clever about
doing exactly what they need to do to get approved" - and with the new FDA guidance, he believes
the total sample size will not be large enough to identify important safety signals. With this proposed
guidance, Dr. Nissen argues that signals like saxagliptin's heart failure risk (which we are not sure
has been fully established) or canagliflozin's amputation risk (same) would be missed because the
total number of events accrued in accordance with the guidance would be too few. As a result, he
posited that if implemented, new drugs will emerge on to the market that may have side effects that
"we won't detect early on, and we will then find out about them only after they've been on the market
for a long time." We certainly favor REMS and registries where risk exists but the benefit/risk ratios
are positive - we also favor far more education about who are the patients with appropriate profiles
to take certain compounds.

▪ While many panelists seemed optimistic about market forces pushing sponsors to still
conduct larger outcomes trials in order to show additional benefits, Duke's Dr. Ann
Navar disagreed. Arguing in favor of this point, Dr. Kaul said that "market forces will set the
tone" and that "payers will not pay for drugs that only lower glucose, as the diabetes landscape has
been permanently altered by the approval of six medications for CV benefit and one for renal
benefit." Dr. Nissen and FDA's Dr. Yanoff also made similar points. Dr. Navar rebutted this
assumption, however, noting that despite guidelines recommending usage of SGLT-2/GLP-1, payers
have not lined up to cover these expensive therapies at a high rate like one would expect (see below
the 40% of commercial payers covering the three major classes outside insulin in 2018, about 70%
higher than in 2013.) According to Dr. Navar, payers still require other therapies that lower glucose
to often be used first, such as DPP-4 inhibitors. She commented that "we're still not there yet in
terms of payers getting behind this push" and predicted that a "future drug that lowers glucose at a
lower price may be more covered from the payer perspective" even if it doesn't have additional
benefits such as CV/renal protection. This would be quite the disappointing outcome from our view,
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especially given all the strides made in recent years regarding evidence generation for cardio and
renal protection with SGLT-2s/GLP-1s.

▪ When asked what FDA would do if rosiglitazone came up for approval today, Dr.
Yanoff asserted that it would be a case where the flexibility of FDA's guidance would
allow the agency to institute a post-marketing requirement for the drug. As a reminder,
controversy around potential safety signals in rosiglitazone's phase 3 data contributed to the initial
implementation of FDA's 2008 CVOT guidance. Dr. Yanoff also added that in today's environment,
she would not be sure if a sponsor would actually push for the approval of a drug like rosiglitazone,
as market forces are encouraging development of products that have additional benefits such as CV
and renal protection - we imagine many heads were nodding around breakfast and lunch and dinner
tables as she remarked on this.

Are SGLT-2s/GLP-1s Ready for "Prime Time" in Primary CV Prevention? Drs.
Mikhail Kosiborod and Darren McGuire Debate

Highly esteemed cardiologists Dr. Mikhail Kosiborod and Dr. Darren McGuire faced off in a
debate on one of the most important questions facing the diabetes/cardiology communities in
the wake of positive CVOT data for the SGLT-2 and GLP-1 classes: should we broaden the use
of these therapies into "primary prevention" patients? Dr. Kosiborod started the session with a
forceful argument in favor of this use of the two classes and debunked what he thought of as the three primary
counterarguments against their use: (i) there is not enough evidence from RCTs, as most patients enrolled in
these trials had established ASCVD; (ii) event rates are too low in primary prevention populations, which
means that the NNT would be too high (i.e. "juice not worth the squeeze"); and (iii) using these agents more
broadly would be too expensive and not cost-effective. On the first point, Dr. Kosiborod asserted that there is
no sound physiological reason for why these therapies should only work in secondary prevention and not
primary prevention - in fact, other effective therapies for prevention work for patients with established
ASCVD and those at high risk (he pointed to statins as a good example of this). On the second point, Dr.
Kosiborod argued that although NNTs would be higher in the primary prevention population, the risk is still
high in these patients, and that the overall magnitude of adverse events prevented by intervening in this
population would actually be greater compared to intervention in the secondary prevention population. On
the third point, Dr. Kosiborod conceded that these therapies are expensive, but that a key part of cost-
effectiveness is clinical effectiveness, and that there is no doubting this aspect of treatment. Moreover, with
some SGLT-2s and GLP-1s set to be generic in a few years, this should make these drugs more affordable for
many more patients.

▪ Dr. McGuire argued that the evidence for effectiveness of SGLT-2s and GLP-1s in
primary prevention is not strong, and that the definition of "primary prevention" in
these trials masks the higher event rates seen than in other primary prevention
populations. Dr. McGuire focused on the definition of "primary prevention" and showed that rates
of CV adverse events in the SGLT-2/GLP-1 CVOTs for their "primary prevention" populations were
actually higher than actual rates in usual primary prevention patients. He also pointed to meta-
analyses for both classes showing no significant effects of treatment in the primary prevention
populations of their respective CVOTs. Dr. McGuire touched on cost as well, homing in on an
example with GLP-1 Trulicity, which did show consistent and significant effects in its primary
prevention population in the REWIND trial. Despite this, he noted that the absolute risk reduction
seen was quite small, resulting in a large NNT of 333 patients over the trial's length to prevent one
MACE event. For a drug that costs $840/month, this results in a $3.4 million in costs to prevent one
MACE event. Even if the cost was cut by 90% (which might be unlikely even with generics), Dr.
McGuire pointed out that it would still amount to $300,000 to prevent one MACE event. Whether
this is cost-effective would have to be determined with more sophisticated analysis, but we
appreciated Dr. McGuire teasing out this illustration of what total costs may look like based off of
the available data.

▪ Both speakers agreed that SGLT-2 inhibitors have shown robust effects in primary
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prevention for heart failure and kidney outcomes. There was no significant debate on this
point, as the data speak for themselves regarding the profound effect of SGLT-2 treatment in
reducing these outcomes.

▪ Moderator Dr. Julio Rosenstock closed the session by stating that he believes that "a
lot of this discussion will become semantics in the future." He emphasized that CV risk
with type 2 diabetes is "all a continuum" and that even at type 2 diagnosis, patients harbor a certain
amount of risk. He also reiterated his thesis on simultaneous therapy over sequential therapy - see
his talk at ATTD 2020 for more on this, in which he argues that nearly all type 2 patients should be
prescribed a metformin/SGLT-2 combo at diagnosis.

Powerhouse KOLs Talk Challenges in Clinical Trial Design, Lack of Proper Type 2
Screening, and Over Emphasis on "Beta Cell-Centric" Medications at Annual ADA
Diabetes Care Symposium

We caught up with the fantastic team at Diabetes Care (and a number of our favorite KOLs in
the group chat) at the publication's annual symposium at ADA. Moderated by Editor-in-Chief Dr.
Matthew Riddle (OHSU, Oregon), this year's symposium took an expansive lens to "Long-Term Perspectives
on the Study and Care of Diabetes." As Dr. Riddle put it, "diabetes is a life-long illness, and the study of
outcomes should be a long-term process" - we couldn't agree more, especially in light of the vigorous debate
surrounding FDA guidance on cardiovascular outcomes trials moving into the next decade. In addition to
insightful presentations from a star-studded list of speakers - including University of Oxford's Dr. Amanda
Adler, Karolinska Institutet's Dr. Lars Rydén, and University of Washington's Dr. Steven Kahn - Dr. Riddle
also presented this year's Profiles in Progress awards, dedicated to researchers and physicians who have made
a lasting impact in diabetes. Be sure to check out the very moving profiles on Drs. Robert Henry, Fred
Whitehouse, and Daniel Porte Jr before diving into our highlights from the symposium below.

Dr. Amanda Adler on the Evolution of Clinical Trials

Premier diabetes health policy expert Dr. Amanda Adler led the audience through the "key
drivers" of evolution in clinical trials, in what Dr. Julio Rosenstock later referred to as the
"best lecture ever" on the topic. Dr. Adler opened her commentary with an enlightening quotation from
cancer statistician Dr. Don Berry: "it is ironic that we take the same clinical trial approach to evaluate all
manner of potentially amazing transformative experimental therapies and yet we don't experiment with the
design of the clinical trial itself." Dr. Adler emphasized a number of current points of discrepancy - most
notably, (i) inconsistent following of regulatory guidelines, despite a push towards "harmonization" between
multiple geographies and institutions (we can harken back to the PROactive study for pioglitazone in
macrovascular events, which seemed to conjure a secondary end point that reached significance out of thin
air); and (ii) insufficient acknowledgement of the risk of false positives during interim analyses. On the latter
point, statistician Mr. Ben Goldacre noted, "if you stop a trial early, or late, because you are peaking at the
results as it went along, you increase the chances of getting a favorable result." This same concern can also be
applied to "futility" analyses, which halt clinical trials ahead of schedule due to the unlikely achievement of
study objectives.

▪ These discrepancies are also of great interest when considering the aforementioned
2020 draft guidance on safety trials for type 2 diabetes. Many KOLs have separately voiced
concern that the agency seems to be returning to a more "glucose-centric" approach to trial design,
and Dr. Adler pointed out that the new guidance no longer mandates CV safety trials, which
previously unearthed signals like saxagliptin's heart failure risk in SAVOR-TIMI and canagliflozin's
amputation risk in CANVAS. At a session yesterday on the guidance, the FDA's Dr. Lisa Yanoff and
Peter Stein however steered audience members to the new longer-term treatment exposure and
usage in older patient and patients with comorbidities such as CVD/CKD guidelines. However,
whether or not the required patient numbers or patient years will be enough to identify risk signals
has yet to be seen.

▪ All in all, Dr. Adler assured audience members that she believes clinical trials are
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"here to say," despite a push from some drug developers to prioritize real-world clinical evidence.
As to how clinical trials can be improved, Dr. Adler highlighted advances in long-term modeling and
encouraged the use of underutilized trial designs, such as "basket trials," which group participants
by genetic mutation rather than phenotypic manifestation and "stepped wedge cluster randomized
trials," which can be used when simultaneous rollout is impractical.

Dr. Lars Rydén on Type 2 and Coronary Artery Disease

Sweden's ever-informative Dr. Lars Rydén gave a compelling argument as to why he does not
believe atherosclerotic heart disease is inevitable in patients with type 2 diabetes, given the
right screening and management practices. On the diagnostic front, Dr. Rydén noted that often
patients who have acute coronary symptoms are unaware that they have diabetes or impaired glucose
tolerance (IGT). Numerous studies, including the Euro Heart Survey and China Heart Survey, have uncovered
that ~1/3 of patients with acute coronary symptoms have unknown prediabetes and another ~1/3 have
unknown type 2 diabetes. Dr. Rydén further emphasized that dysglycemia is harmful even before the onset of
diabetes and "having diabetes" or "not having diabetes" should not be treated as a dichotomous variable.
Relatedly, most current guidelines only recommend that patients with coronary artery disease are screened
using A1c and fasting glucose levels when oral glucose tolerance testing (OGTT) is the only procedure that can
truly identify IGT for earlier intervention. Dr. Rydén demonstrated this point using data from n=4,400
patients with unknown glycemic state under the ESC's European Observational Research Programme
(EORP); Without the OGTT, 30% of patients with type 2 and 70% of those with IGT would not have been
detected. As such, Dr. Rydén believes every coronary heart disease patient without known dysglycemia should
be screened using OGTT.

▪ Once diagnosed, a wide array of multifactorial barriers is preventing better outcomes, including
persistence of smoking, lack of physical activity, poorly implemented blood pressure and LDL-C
control, and slow uptake of glucose-lowering drugs. Looking ahead, Dr. Rydén encouraged greater
bridging between cardiology, endocrinology, and primary care, streamlining of guidelines ("we don't
need 10 guidelines of the same thing"), and reinforcement of lifestyle (and addition of a GLP-1) at
screening to possibly "save many lives in the future."

Dr. Steven Kahn on Limiting the Progression of Type 2 in Youth and Adults

With quite the deft hand, Dr. Steven Kahn dissected the distinction between insulin sensitivity
and beta cell function in the development of type 2 diabetes, in order to shine a light on
possible directions for future therapies. Too often, these two aspects of disease progression are
confounded rather than carefully examined as separate factors. A previous NEJM article from Dr. Kahn on
why glyburide had the most positive effects compared to rosiglitazone and metformin on the short-term but
the worst benefit on the long-term suggested that declining beta cell function may be largely to blame. This
finding is however not unique to glyburide, and Dr. Kahn suggested that any medication that works primarily
on beta cells will lead to failure over time.

▪ Using data from the TODAY study in youth and ADOPT study in adults, Dr. Kahn
underscored that while 50% of youth failed on metformin monotherapy by 39 months, only 13% of
adults had failed at this same timepoint. Of course, the patient populations and protocols vary
slightly between the two studies, however the data seem to suggest that disease progression in youth
is much more rapid and severe. This supposition was further corroborated by the RISE study, which
found that youth beta cell function deteriorated during metformin or metformin + glargine
treatment, while adult beta cell function improved during the intervention (though this benefit was
not sustained post-treatment).

▪ In terms of next steps, Dr. Kahn recommends further investigation into disease progression
between youth and adults with type 2. Whether or not youth will follow a similar disease progression
to adults who develop type 2 later in life of if their prognosis will be far worse has yet to be
determined. In addition, he pointed to the earlier instigation of metformin therapy as a potential
preventative measure. Full results from the GRADE study, a long-term study evaluating glimepiride,
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sitagliptin, liraglutide, and glargine, is also set to read out at next year's ADA and will shed some
important light onto this arena. We'll be particularly excited to see how liraglutide performs but
lament that SGLT-2 inhibitors were not yet approved at the study's inception.

▪ For his "ideal" glucose-lowering approach to treating type 2 diabetes, Dr. Kahn
postulated a medication that (i) improves insulin sensitivity, subsequently reducing beta cell
deterioration by decreasing secretory demand; (ii) reduces the loss of beta cells; and (iii) reduces
weight or is at least weight neutral. University of Glasgow's Dr. Naveed Sattar gave ample support in
the session's "chat box" for treatment options that prioritize substantial and sustained weight loss -
one of the most difficult frontiers in cardiometabolic medicine today.

ADA vs. ESC on Replacing Metformin as First-Line Therapy; Drs. Davies and
Cosentino Face-Off

There is a small but important difference in the latest ESC vs. ADA guidelines on type 2
diabetes treatment, and this was the focus of a riveting debate between Dr. Francesco
Cosentino and Prof. Melanie Davies. The experts agreed that drugs with proven cardioprotective benefit
should be initiated earlier in type 2s with ASCVD. Where their opinions diverged was around whether
metformin should be recommended as first-line therapy for this high-risk patient group. Dr. Cosentino
defended the ESC's 2019 guidelines, which deprioritize metformin and instead position GLP-1 agonists and
SGLT-2 inhibitors as first-line for type 2s with ASCVD. He argued that these agents exert their CV benefits
with or without background metformin, citing subgroup analyses of EMPA-REG OUTCOME and HARMONY.
In EMPA-REG, empagliflozin (Lilly/BI's SGLT-2 Jardiance) significantly reduced risk for three-point MACE
irrespective of a patient's concomitant metformin use (p=0.14 for the interaction). Similarly, in HARMONY,
albiglutide (GSK's now-discontinued Tanzeum) demonstrated consistent risk reduction for three-point MACE
among patients taking metformin and those who weren't (p=0.928 for the interaction). We should note that
Prof. Davies countered here and emphasized that the majority of participants in diabetes CVOTS (upwards of
70%) were on background metformin. When they weren't, there was typically a specific reason such as
intolerance or low eGFR, which makes it challenging to interpret these subgroup analyses without adjusting
for key differences in patient characteristics. Prof. Davies explained the rationale for keeping metformin in its
first-line spot in the ADA/EASD 2019 consensus statement (and by extension, in the 2020 ADA Standards of
Care). In most health economies, it would be unrealistic to deprioritize a generic drug with a longstanding
reputation for safety and glucose-lowering efficacy, especially when the alternative is two drug classes that
remain quite pricey. Prof. Davies asserted that guidelines must take cost-effectiveness into account, alongside
clinical evidence. On that note, she underscored that there have been no head-to-head trials comparing
metformin to GLP-1s or SGLT-2s in treatment-naïve patients. Dr. Cosentino countered by asking, is
metformin still first-line based on evidence, or at this point, is it based on habit?

In our view, both speakers made compelling points. While we would love to see swift intervention with a
cardioprotective diabetes drug in all type 2s at high CV risk, we're aware that the ESC recommendations are
somewhat controversial to some (read more KOL comments here - several suggest that ESC has gone beyond
the available data). Ultimately, we think that the major points relate to evidence and it's interesting to see that
when RCT isn't available, expert advice comes in. We feel that current Standards of Care are not being
translated optimally for patients, particularly given the extremely disturbing and unsettling data from the
Mayo Clinic given on ADA Day #1: (Medicare Beneficiaries are 55% and 69% Less Likely to be Prescribed
GLP-1s and SGLT-2s Than People w/ Commercial Insurance, According to New Expert Analysis). Moreover,
Prof. Davies argued that removing metformin as the first-line treatment option is unnecessary and could even
be "distracting" from the overarching goal of getting more high-risk patients on a GLP-1 or SGLT-2 - many
experts agree, given multiple adherence issues associated with metformin. What we need to focus on instead,
she explained, is training physicians to recognize and proactively address CV risk in people with diabetes.
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What is the Best Course of Action for a Patient with Type 2 Diabetes and High Risk
of Heart Disease? Four Physicians Debate the Risks and Benefits of SGLT-2,
GLP-1, PCSK9, and IPE Drug Agents

Dr. Yehuda Handelsman (Metabolic Institute of America) presented the case of "Henry" to
four experienced physicians: a male 54-year-old former smoker with obesity, type 2 diabetes,
hypertension, stage 3a CKD, previous heart attack, high LDL and low HDL cholesterol, and
high triglycerides, among other clinical features. Citing guidelines and clinical recommendations
from Diabetes Canada, ADA/EASD, AHA/ACC, and AACE/ACE, Dr. Handelsman emphasized the
tremendous freedom that physicians have to choose appropriate agents for their patients. Indeed, while all of
these guidelines have come to advise the use of either SGLT-2 inhibitors, GLP-1 agonists, PCSK9s, or
icosapent ethyl (IPE) to treat type 2 patients with established or risk of CVD, the choice of which agent(s) to
prescribe is up to the physician's judgement. In this debate, Dr. Handelsman prompted each physician to
"make the case" for the drug class best suited to prevent Henry's next cardiovascular event. See highlights
from each presenter's case below:

▪ Citing its cardiac, renal, glycemic, and weight loss benefits, Dr. Ofri Mosenzon
(Hadassah Hebrew University Hospital) argued that GLP-1 receptor agonists should
be the first line of treatment for Henry. Citing a meta-analysis of seven GLP-1 receptor agonist
trials, Dr. Mosenzon highlighted that GLP-1 agents provide a "beautiful reduction" in 3-point MACE
(HR, 0.88; 95% CI, 0.82-0.94). While some SGLT-2 inhibitor CVOTs have shown reduced incidence
in 3-point MACE - including CANVAS and EMPA-REG OUTCOME - others have shown non-
superiority over placebo along this parameter (DECLARE-TIMI 58 and VERTIS CV, most recently).
Dr. Mosenzon also reviewed clinical data showing that GLP-1 agonists reduce A1c up to nearly 2%,
improve composite renal outcomes (including macroalbuminuria), facilitate weight loss, decrease
hypertension, and improve lipid profiles. In practice, Dr. Mosenzon admitted that initiating early
combination therapies - such as prescribing GLP-1 agonists and SGLT2 inhibitors simultaneously -
have the greatest potential for changing patient prognosis. Given the theoretical nature of this
debate, however, GLP-1 receptor agonists were certainly presented as an attractive first line of
defense.

▪ Dr. Sunder Mudaliar (University of California, VA Medical Center) pushed back on Dr.
Mosenzon's claim that GLP-1 agonists confer greater cardiac protection than do
SGLT-2 inhibitors. Citing a separate meta-analysis, Dr. Mudaliar argued that GLP-1 agonists and
SGLT-2 inhibitors actually reduce MACE to a similar degree (combined HR=0.86; 95% CI,
0.80-0.93). Although Dr. Mosenzon argued that the publication was "outdated" for failing to include
REWIND and PIONEER 6 trials, one trend from this analysis was clear and particularly striking:
that SGLT-2 inhibitors decrease hospitalization for heart failure (HHF) significantly more than do
GLP-1 agonists. According to Dr. Mudaliar, the severity and importance of heart failure is
underappreciated. Citing data from the CORONOR study, Dr. Mudaliar emphasized that the first CV
event in patients with stable CAD is, in fact, heart failure. Heart failure is correlated with high
mortality and has a prognosis "worse than that of most cancers," argued Dr. Mudaliar. The CV
benefits of SGLT-2 inhibitors also seems to blunt the progression of diabetic nephropathy, as
SGLT-2 inhibitor trials have consistently met composite renal endpoints (and to a greater extent
than have GLP-1 receptor agonist trials). Putting it all together, Dr. Mudaliar argued that SGLT2
inhibitors do it all, providing cardiorenal benefits not seen with competing treatments.

▪ Dr. Christopher Cannon (Brigham and Women's Hospital) argued that Henry's next
cardiovascular event can be prevented by using PCSK9 inhibitors to lower his LDL
cholesterol. PCSK9 inhibitors work by preventing LDL receptors (LDL-Rs) from being degraded
along with LDL-C. This mechanism works to increase the number of cell-surface LDL-Rs, promoting
more efficient LDL-C degradation. Showing data from over 50 years of statin trials, Dr. Cannon
suggested that "lower is better" to describe the relationship between LDL-C and coronary heart
disease (CHD): lower LDL-C is neatly correlated with lower CHD event rates. More recently, data
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from the IMPROVE-IT, FOURIER, and ODYSSEY trials have indeed showed that, with respect to
LDL levels, "lowest is best" for optimal CV risk reduction. Lowering a patient's LDL-C (even below
20 mg/dL) is not only safe, but also reduces the probability of adverse CV events in a proportional
manner. While PCSK9 inhibitors have been traditionally reserved for the highest risk patients (given
their high cost), they have yielded lasting reductions in LDL-C with doses taken as long as three
months apart. For a post-MI patient like Henry, Dr. Cannon suggested that PCSK9 inhibitors would
be a safe choice with potent and lasting CV benefits.

▪ In the final talk of the debate, Dr. Sergio Fazio (Oregon Health & Sciences University)
argued that the previous presenters were too biased in proposing diabetes
medications as a first line of his defense. Dr. Fazio urged his listeners to take greater notice of
icosapent ethyl (IPE), a pure form of the very-long-chain omega-3 fatty acid EPA. Citing data from
the REDUCE-IT trial - which compared IPE to placebo in patients with established CVD or diabetes
- Dr. Fazio emphasized that IPE is excellent for triglyceride and CVD risk reduction (although the
outcomes are not necessarily related). The REDUCE-IT trial met its primary endpoint in a striking
way, reducing the incidence of CV death, MI, stroke, coronary revascularization, and unstable
angina with a 24.8% RRR (HR, 0.75; 95% CI: 0.68-0.83). On top of these benefits, Dr. Fazio
emphasized that IPE is affordable, covered by insurance, safe, compatible with existing regimens,
and accepted by patients as a "natural" product. Dr. Fazio asked his colleagues, emphatically, "how
can you not consider this medication first and foremost for the patient?"

Integrating Nephrology into Endocrinology: Dr. Susanna Nicholas on Early
Identification of CKD in Diabetes Care

In a talk on identification of CKD in clinical practice, Dr. Susanne Nicholas (UCLA) advocated
for improved screening methods to increase earlier interventions and prevent adverse
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outcomes associated with diabetes and CKD. Despite concurrent and early-stage CKD (stages 1-3)
being linked to shortened life expectancies, diagnosis of CKD by PCPs and referral to nephrologists continues
to remain delayed. A 2014 study by Szczech et al. showed that in a group of patients with late-stage kidney
disease (stage 3-5), 78% of patients were not diagnosed by PCPs. In this same study, only 3% of participants
self-reported awareness of kidney disease when they were not diagnosed by their PCP. As Dr. Nicholas aptly
stated, early identification of CKD in patients with diabetes is important because the prevalence of both
conditions is high, the awareness is low, and the mortality rates are high. ADA currently recommends annual
screenings for urinary albumin (UACR) and kidney function (eGFR); if UACR > 30 mg/g and/or eGFR <60
mL/min/1.73 m2, then patients should be screened twice annually to determine best treatment options. Dr.
Nicholas highlighted the limitations of depending on UACR for kidney screenings, which include low
sensitivity and the masking of low eGFR. Inaccurate screening methods, along with low rates of PCP
education/awareness, act as a bottle neck for risk stratification, clinical management, early referrals to
nephrologists, and patient self-reporting.

▪ To combat these hindrances, Dr. Nicholas outlined strategies to improve early
identification of DKD. This involves mobilizing PCPs, medical subspecialists, geneticists, health
plans, IT developers, clinical trialists, clinical pharmacists, and policymakers. Dr. Nicholas
recommends looking at data around health disparities in CKD, potentially from large registries like
UCLA's CURE-CKD. With this, clinicians can then utilize AI-based eGFR trajectories to determine
who is at higher risk to develop CKD longitudinally. As outlined in the MyCKDMeds Interventions,
pharmacists can provide care to high-risk patients by educating them about DKD and targets,
intensifying medications as needed alongside PCPs, and reinforcing education and medication
changes with patients directly. The future of CKD care relies on collaboration between sectors, and
we hope clinical guidelines and recommendations expand to make these connections and projects
standard of care.

Dr. Green Decries Poor Guideline Adoption and Stresses Importance of
Outpatient Preventive Care to Minimize COVID-19 Impact

Duke's Dr. Jennifer Green discussed the translation of new cardiorenal evidence to clinical
practice, pointing to poor adherence to new treatment guidelines in the management of
diabetes. After praising the swift incorporation of new data into professional society guidelines, Dr. Green
pointed to this analysis (which we heard about at AHA 2019) showing that <3% of patients with CVD and
diabetes insured by Anthem are on a high intensity statin, an ACEi/ARB, and a GLP-1 agonist or SGLT-2
inhibitor. Perhaps even more concerning, Dr. Green said, is that 37% were taking none of the three and 41%
were only taking one, despite very clear indications in favor of all three. This state of affairs led Dr. Green to
pose the question, "Are we lost in translation" of evidence-based care guidelines? The answer seems to be a
resounding yes, leading Dr. Green to argue that we "can't toss this around between specialties" in an apparent
indictment of the barriers both endocrinologists and cardiologists commonly cite against making guideline-
recommended treatment changes. That list of barriers is long, and Dr. Green rattled off therapeutic inertia,
lack of knowledge, risk-benefit concerns, care coordination issues, medication cost, lack of acceptance, and
lack of time for patient discussion and training. During Q&A, moderator Dr. David Cherney described two
obstacles he commonly hears providers name: Cardiologists and nephrologists are reluctant to interfere with
glucose management, and endocrinologists are apprehensive about making diuretic and anti-hypertensive
adjustments. Dr. Green argued that these are easily surmountable issues. For example, when starting an
SGLT-2, check a patient's volume status and reduce diuretics as you add the SGLT-2 if it makes sense - "you
can always add it back." Further, Dr. Green said, there are opportunities to actually swap out drugs to make
for safer and even cheaper treatment regimens that are more in line with current guidelines. Diabetologists
must cease deferring to cardiologists for CV protection, and cardiologists must become comfortable
prescribing "diabetes" drugs. To this end, Dr. Green highlighted the Lilly/BI sponsored COORDINATE-
Diabetes study, run by Duke across 46 US cardiology clinics, which aims to enhance uptake and
implementation of cardioprotective diabetes agents in cardiology practices. To be sure, many healthcare
systems are poorly set up for collaboration between different specialty clinics - and patients may see providers
in difference systems altogether. We're glad to see new diabetes drugs driving efforts to better align providers,
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and we're excited about the impact this could have on patient care and outcomes.

▪ Dr. Green argued that outpatient preventive care is critical to ameliorating the
negative impact of Covid-19 on people with diabetes, CKD, and CVD, while cautioning
that there's no data yet to show improved outpatient care delivery improves outcomes
against Covid-19. In order to "maximize health at home," providers should focus on continuing to
deliver routine and acute care, adhering to guideline-based risk reduction, and addressing
disparities in care - which have almost certainly been magnified by the pandemic. Dr. Green made a
point to outline the multiple ways that Covid-19 is and will be detrimental to people with diabetes.
People with diabetes hospitalized due to infection (i) have longer stays, (ii) are more likely to need
ICU care, ventilation, and renal replacement therapy, and (iii) have higher risk of mortality, per Dr.
Green, and the pandemic has reduced inpatient and outpatient encounters for coronary heart
disease, diabetes care, stroke, and heart failure by >50% each.

Application of ADA Screening Guidelines to NHANES Data Reveals Racial/Ethnic
Disparities in Detection of Prediabetes/Diabetes Among Younger Adults

An analysis of NHANES data presented by UCSF's Dr. Alexandra Lee indicates that ADA
screening guidelines might lead to racial differences in the detection of prediabetes and
diabetes and suggests that risk factor and BMI guidance could lead to missed cases of diabetes.
This study included NHANES participants 20-44 years old without a reported diabetes diagnosis and with an
A1c, FPG, and 2-hr OGTT on file, leading to a sample of 897 non-Hispanic whites, 382 Asians, 432 non-
Hispanic Blacks, and 646 Hispanic individuals (n=2,362). Presence of prediabetes or undiagnosed diabetes
was defined as A1c ≥5.7%, or fasting glucose ≥100 mg/dl, or 2-hour glucose ≥140 mg/dl (i.e., the criteria for
prediabetes). Prevalence of prediabetes and undiagnosed diabetes hovered between 35%-47% for each cohort
when all three tests (fasting glucose, A1c, and 2-hr glucose) were considered (blue bars). However, this
includes people who might not be screened under current guidelines AND who may have only been screened
with one test in a real-world setting, missing their diagnosis. Next, Dr. Lee's team screened their cohorts
according to current BMI and risk factor guidelines recommended by ADA and using only A1c and fasting
glucose results (orange bars). Dramatically fewer cases were detected, and the effect was most severe in the
white (and closely behind, the Asian) cohort. Finally, BMI criteria were removed so that all racial/ethnic
minorities plus whites with one additional risk factor were screened, still only with A1c and fasting glucose.
Removing the BMI requirement for screening ameliorated the loss of detection, with the largest improvement
in Asians and the smallest in whites - indicating the 23 kg/m2 guideline for screening those of Asian descent
may be particularly problematic. A much larger improvement in detection for whites was observed when the
requirement of an additional risk factor was removed.
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Ultimately, this analysis suggests that current screening recommendations could miss a large proportion of
prediabetes and diabetes cases in younger adults. We do think it could be important to differentiate between
the two, as the long-term implications of undiagnosed diabetes are likely more serious. However, early
detection of prediabetes is also critical to delaying and preventing progression to diabetes. Dr. Lee did note
that healthcare provider adherence to the screening guidelines is unknown, and there's likely an intangible
aspect of clinical judgment involved in choosing who to screen. Moreover, Dr. Lee noted, there are also
potential harms associated with increased screening.

▪ Currently, ADA recommends diabetes screening in all adults ≥45 years old, and
younger adults on a race-specific basis: Asian people with a BMI ≥23 kg/m2, Black and
Hispanic people with a BMI ≥25 kg/m2, and white people with a BMI ≥25 kg/m2 and at least one
additional risk factor (family history of diabetes, CVD, hypertension, low HDL, high triglycerides,
PCOS, physical inactivity).

◦ Per ADA guidelines, fasting plasma glucose is the best screening test for
diabetes/prediabetes, as it is easier, faster, cheaper, and more convenient/acceptable to
patients. Specifically, "An FPG ≥126 mg/dl is an indication for retesting, which should be
repeated on a different day to confirm a diagnosis. If the FPG is <126 mg/dl and there is a
high suspicion for diabetes, an OGTT should be performed. […] A 2-h post load value in
the OGTT ≥200 mg/dl is a positive test for diabetes and should be confirmed on an
alternate day."

◦ Diagnosis of diabetes, in the absence of unequivocal hyperglycemia, requires two
abnormal tests: 2 hr. PPG ≥200 mg/dl during 75g OGTT, A1c ≥6.5%, FPG ≥126 mg/dl (≥8
hours fasting), or random glucose ≥200 mg/dl in a patient with symptoms of
hyperglycemia.

▪ At baseline, mean age in this study population was 31-32 years and ~50% of the sample was
female. Overweight and obesity were more common in the Hispanic and Black cohorts (~75%)
compared to the white (65%) and Asian (54%) cohorts. Hypertension and family history of diabetes
were more common in the Black cohort (20% and 44%) than the other groups (6%-10% and
30%-38%).
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Joslin's Dr. Sara Sy Presents on a Successful Diabetes Management Model of Care
in Long-Term Care Facilities

Joslin's Dr. Sara Sy presented the description of a model of care to improve diabetes
management in long-term care (LTC) facilities and showed data of the implementation of this
model in six LTC facilities between 2009 and 2012. Dr. Sy first shared the high prevalence (25-34%) of
diabetes in LTC facilities and pointed out the high complexity of these patients. She noted the variability in
baseline diabetes knowledge among LTC staff, sharing that knowledge for RNs and LPNs ranged from
46%-79% while personal support workers reported even less knowledge. Additionally, Dr. Sy emphasized the
lack of protocols in these facilities, stating that national survey data from 2009 in the US reported only 15% of
LTC facilities having diabetes treatment algorithms. With this background, Dr. Sy discussed the development
of a diabetes management model of care that was implemented at six LTC facilities across the northeast US.
Key components of the program included: education curriculum for staff at various skill levels, education of
patients and families/caregivers, as well as a clinical care management algorithm. Importantly, staff members
were trained to identify the causes for hypo- or hyperglycemic episodes and intervention strategies based on
the causes. Dr. Sy shared the results of each of the three key components from the four-year implementation:
over 500 LTC staff members were educated and achieved competence; patients and caregivers received an
average 12.5 education sessions per month in skilled nursing facilities and 1.5 education sessions per month in
nursing homes; and a total of 1,031 residents were screened according to the management algorithm.
Regarding data on hypo- and hyperglycemia, Dr. Sy noted that the most common cause was medication-
related and that the hypoglycemia episodes resolved without recurrence in 73%-90% cases and that
longitudinal data (n=147) showed that these episodes decreased over time. In conclusion, Dr. Sy highlighted
the feasibility of adapting a diabetes management program to the LTC setting, emphasizing the importance of
staff education and the potential of prevention of hypo- and hyperglycemia in this patient population.

▪ The clinical care management algorithm consisted of all residents with diabetes
undergoing a screening to assess risk of hypoglycemia and hyperglycemia. Risk factors
used in screening included A1c levels >8% and <6.5%, insulin therapy, use of sliding scale, recurrent
hypoglycemia or history of hypoglycemia unawareness, and more.

▪ The results demonstrated that 245 residents (23.8%) experienced at least one episode
of hypoglycemia (defined as blood glucose <70mg/dl). Of those residents, 66.5% had one event,
15.5% had two events, and 18% had at least three events. As for hyperglycemia, 240 residents
(23.3%) experienced at least one episode of hyperglycemia (≥3 consecutive glucose readings >200
mg/dl) with 63.7% having one event, 17.9% with two events, and 18.4% having at least three events.

How Important are Blood Pressure Targets? Debating the Nature and Content of
Type 2 Diabetes and Hypertension Guidelines

Across various guidelines (ACC/AHA, ADA, and ESC/ESH, among others) blood pressure (BP)
targets for patients with type 2 diabetes and hypertension tend to fall around <130/80 mmHg
(SBP/DBP). In a virtual debate, Dr. Paul K. Whelton (Tulane University) argued that these guidelines be
maintained; after all, lowering BP dramatically reduces incidence of adverse CV events in this high-risk
patient population. For Dr. Raymond Townsend (Perelman School of Medicine), however, the answer was not
so straightforward. Rather, he encouraged his listeners to critically appraise the nature of these guidelines,
understand how they are generated, and make clinical decisions that take into account, but do not blindly
follow their teachings. See details of their presentations below:

▪ Arguing that BP target guidelines should remain at <130/80 mmHg, Dr. Paul K.
Whelton emphasized the critical and highly significant association between
hypertension and adverse CV outcomes. Dr. Whelton presented data showing that at every
age, higher BP puts patients at greater risk of experiencing stroke, ischemic heart disease (IHD),
atherosclerotic cardiovascular disease (ASCVD), and other adverse CV outcomes. Additionally,
citing the results of a longitudinal study from Iran, Dr. Whelton showed that patients with both
hypertension and diabetes were at substantially higher risk of developing coronary heart disease
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(CHD) compared to those with just one or the other risk factor (HR, 3.23; 95% CI: 2.54-4.10). These
data point to the critical notion that, in order to reduce one's risk of adverse CV events, all
individuals - and particularly those with diabetes - should keep their BP in check.

▪ Crucially, Dr. Whelton also pointed out that lowering BP - either with
antihypertensive medication or lifestyle changes - can substantially reduce risk and
incidence of adverse CV events. In one striking meta-analysis of 42 trials, the more that
patients lowered their blood pressure, the greater their relative risk reduction for major CVD.
Patients who decreased their systolic BP (SBP) from over 160 mmHg to between 120-124 mmHg, for
example, had a relative CVD risk reduction of 64% (HR, 0.36; 95% CI, 0.26-0.51). If they decreased
their SBP from over 160 to 140-44, on the other hand, their relative CVD risk reduction was only
38% (HR, 0.62; 95% CI, 0.48-0.80). Furthermore, results from SPRINT and secondary analysis of
ACCORB-BP trials showed that patients with prediabetes or type 2 diabetes, respectfully, benefitted
more from intensive BP lowering treatment than did normoglycemia participants; these patients
demonstrated greater relative risk reduction on multiple adverse CV outcomes (both trials included
MI, stroke, and CV death outcomes).

www.closeconcerns.com 352

https://jamanetwork.com/journals/jamacardiology/fullarticle/2629537


▪ Taking a far less data-driven approach, Dr. Raymond Townsend argued that BP
targets should not be rigidly set at <130/80 mmHg; instead, targets should depend on
the patient's individual circumstances. Conducting a close reading of ADA and ACC/AHA
guidelines for the audience, Dr. Townsend urged his listeners to critically think about (i) what
guidelines do, (ii) what guidelines fail to do, and (iii) what his listeners should do.

◦ According to Dr. Townsend, guidelines are quite simply "lines laid out by
guides" for followers to stay on track. They are graded recommendations, fashioned
from extensive data surveys, for key opinion leaders to teach and reinforce boundaries.

◦ However, guidelines often fail to employ rigorous methodology and may lack
unanimity. Not only do committees not require unanimous support to publish certain
guidelines, but organizations often fail to concur on the level of evidence (LOE) needed to
support their implementation. Furthermore, different LOE thresholds used to grade the
strength of guidelines (e.g. grade "A" versus grade "C" guidelines) may differ between
organizations.

◦ Dr. Townsend encouraged his listeners to understand that guidelines have a
"shelf life," changing every five to six years and never reaching perfection.
While they may be useful at times, "they are not a substitute for thinking." Dr. Whelton
tended to agree with this take, understanding that evidence-based decisions tailored to the
patient's distinct requirements should take precedence in the clinic.
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Obesity
How Weight Loss Can Impact 20-Year Health: Dr. Knowler Discusses Legacy
Effects of Lifestyle Interventions

NIH's Dr. William Knowler gave a very interesting talk on the so-called "legacy effect" of
lifestyle interventions, focusing on the DPP and other similar programs. The DPP showed
remarkable efficacy while the intervention was underway - a 58% risk reduction for new-onset type 2 diabetes
relative to the control group. But what happened after the intervention (and all the accompanying support)
ceased after year 3? During 10 years after randomization in DPP, the annual incidence rate of new cases of
diabetes was 34% (95% CI: 0.24-0.42) lower than in the original placebo group that was also offered lifestyle
intervention after the first three years. Dr. Knowler noted that maximum weight loss occurred at the one-year
mark, and individuals gradually returned to their baseline weight thereafter (this is common for lifestyle
change programs). Nevertheless, there was clear long-term benefit for those enrolled in the DPP. Dr. Knowler
summarized similar findings from a long-term look at China's Da Qing study, the Finnish Diabetes Prevention
Study, and Look AHEAD. After 30 years of follow-up on Da Qing participants, those originally treated with
intensive lifestyle intervention faced 26% lower risk for CV events compared to the control group (HR=0.74,
95% CI: 0.59-0.92); this impressive benefit appeared even though there was no positive signal on CV risk in
the first 20 years of follow-up since the clinical trial began (HR=0.98, 95% CI: 0.71-1.37). Look AHEAD
reported a neutral hazard ratio on its primary cardiovascular outcome as well, but Dr. Knowler emphasized
that ongoing follow-up has found improved diabetes control with fewer medications, decreased rates of
depression, reduced rates of kidney disease, and lower out-of-study health costs - all of these outcomes are
important in and of themselves. He also promised forthcoming data from Look AHEAD that will shed more
light on legacy effects. In the Finnish DPS, intensive lifestyle intervention gave a 39% relative risk reduction
for new-onset type 2 after a mean follow-up of 13 years (HR=0.61, 95% CI: 0.48-0.79). Reviewing these four
studies in rapid succession sent a strong message: lifestyle interventions deliver rewards well beyond the
initial weight loss. We hope that as this message spreads, more people with prediabetes and type 2 diabetes
have access to lifestyle change support.

▪ Dr. Knowler discussed two models for the legacy effect, which provide a useful
framework for evaluating the benefits of any intervention. There is either a permanent
shift in the slope of the curve, meaning that even after the intervention formally ends, participants
face reduced incremental risk for adverse outcomes in every period; or there is a dramatic
improvement during the active intervention phase followed by a return to the same slope, meaning
that participants' risk for adverse outcomes begins to climb at the same rate but from a much lower
base. The US DPP falls into this latter camp, delivering most of its value by resetting people's
baseline risk for type 2 diabetes. All this said, Dr. Knowler didn't rule out a possible third model for
the legacy effect - a convergence of the curves over time, meaning the benefits of the intervention
wear off completely. We suspect different types of interventions, even within the category of lifestyle
change, will have varying levels of "legacy effect." It would be extremely worthwhile to probe for the
specific elements of lifestyle interventions that bring about long-term results.
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Dr. Lundgren Shares S-LITE Data, Pitches GLP-1 Saxenda + Exercise as Ideal
Solution to Challenges of Weight Loss Maintenance

Dr. Julie Lundgren (University of Copenhagen) presented detailed results from the S-LITE
trial, the headline being that treatment with Novo Nordisk's Saxenda (liraglutide 3.0 mg) +
exercise together promotes the greatest chance of weight loss maintenance. S-LITE enrolled 215
participants, all adults with obesity (baseline weight 237 lbs.) but not type 2 diabetes (baseline A1c 5.4%), in a
very low calorie diet (VLCD) for two months. Individuals who achieved ≥5% weight loss (n=195) were then
randomized for one year to either (i) 150 minutes of exercise per week, (ii) daily Saxenda injection, (iii) both,
or (iv) neither. Average weight loss was nearly 29 lbs. after the VLCD phase, and impressively, people in the
liraglutide + exercise arm lost an additional 7.5 lbs. in the year follow-up (p<0.001 vs. placebo). This sums to
36.5 lbs. of weight loss, or a ~15% body weight reduction, which is notable since 5%-10% is the threshold to
start seeing health benefits. In contrast, people in the placebo + no exercise group gained back 13.4 lbs. on
average. Individuals on Saxenda alone lost an addition 1.5 lbs. after the VLCD, while those on exercise alone
gained back 4.4 lbs; Dr. Lundgren emphasized that the combination approach was statistically significantly
better on this primary outcome of one-year weight loss than either treatment on its own. She explained how
the GLP-1 agonist and exercise each target one of the two main mechanisms that make maintaining weight
loss so incredibly difficult. The human body adapts to weight loss by increasing appetite and decreasing
energy expenditure. GLP-1s solve the first problem - they are known for their appetite-suppressing effect (it's
no secret that Saxenda is a highly-efficacious obesity therapy) - and exercise stimulates energy expenditure.

We appreciated this focus on weight loss maintenance, because that is crucial to improving both individual
health outcomes and population-level health. There need to be supports in place to drive weight maintenance,
and Saxenda + exercise could be an effective solution. That said, our view of weight maintenance extends well
beyond one year; obesity and diabetes are chronic conditions, after all, and people can struggle with the
weight loss/regain cycle for their entire lives. Real-world data on Saxenda use could provide this longer-term
perspective. Moreover, we'd be remiss if we didn't acknowledge that Saxenda remains prohibitively expensive
for many patients who could benefit. With studies like S-LITE, we hope to see improved reimbursement of the
drug so that more people struggling with weight maintenance can access it as a supplement to exercise.

Key Secondary Outcome Results

VLCD Phase

(8 weeks)

Placebo Saxenda Exercise Saxenda +

Exercise

Fat percentage

change

(p-value vs.

placebo)

-2.3% +0.4% -1.6%

(p<0.05)

-1.8%

(p<0.05)

-3.5%

(p<0.001)

Fat mass

(p-value vs.

placebo)

-15 lbs +5.5 lbs -4.4 lbs

(p<0.05)

-3 lbs

(NS)

-10 lbs

(p<0.001)

Lean mass

(p-value vs.

placebo)

-11 lbs +6.4 lbs 0 lbs

(NS)

+4.6 lbs

(p<0.001)

+1.1 lbs

(NS)

Two-Year EndoBarrier Trial Shows Sustained or Partially-Sustained
Improvements in A1c and Weight in 78% of Participants

NHS' Dr. Robert Ryder presented encouraging two-year weight loss and A1c-lowering data for
the EndoBarrier device in people with difficult-to-treat type 2 diabetes and obesity. The
EndoBarrier is a 60 cm intestinal sleeve that is endoscopically inserted into the intestinal lining for one year
in order to mimic the duodenal-jejunal exclusion portion of a gastric bypass procedure without costly and
invasive surgery. This study enrolled people with type 2 diabetes and obesity who had already tried lifestyle,
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diet, and medications (including GLP-1 agonists and SGLT-2 inhibitors) with little success. Participants
(n=62; average age 51.5 years, average diabetes duration 14.5 years, average BMI 41.6 kg/m2) were inserted
with an EndoBarrier for one year and then followed for one additional year following device removal. After
EndoBarrier removal at one year, mean A1c fell by 1.9% (from 9.2% to 7.2%, p<0.001), weight by 17.2 kg/37.9
lbs. (from 121.9 to 104.7 kg/268.7 to 230.8 lbs., p<0.001), and median total daily insulin dose among insulin-
treated patients (n=31) fell from an average of 104 to 30 units (p<0.001). Remarkably, 32% (n=10) of insulin-
treated patients discontinued insulin therapy. At the two year follow-up, 39% of participants showed
sustained improvements in A1c reduction and weight loss (i.e. no significant rise in A1c and weight between
one year and two year follow-up), 39% showed partially sustained improvement (i.e. A1c and weight loss at
two year follow-up were significantly lower than at baseline but significantly higher than at one year follow-
up), and 22% reverted to baseline (i.e. A1c and weight at two year follow-up were the same or higher than at
baseline). Notably, of these "reverters," 90% had experienced depression or bereavement, indicating that
external factors and unintended lifestyle changes may have had a confounding effect.

▪ As for safety, 10 trial participants required early removal of the EndoBarrier device
due to adverse events or symptoms. These included gastrointestinal hemorrhage, liver abscess,
and GI symptoms. All 10 participants fully recovered and many still showed major improvements in
A1c and weight despite not receiving the full one year "dose" of EndoBarrier treatment. Dr. Ryder
emphasized that many of these adverse events were avoidable and related to non-adherence to the
dietary guidelines associated with EndoBarrier insertion (pureed food recommended for several
weeks after insertion, food much be very thoroughly chewed, etc.)

▪ These encouraging results for EndoBarrier come on the heels of previous safety and
efficacy concerns for the device. The original US pivotal ENDO Trial was terminated early in
2016 based on high incidence of hepatic abscesses and missed primary efficacy and safety endpoints.
That said, the FDA approved a new pivotal trial, STEP-1, in 2018 and the ongoing trial could
ultimately enroll up to 240 participants.

▪ With the caveat that this is a small trial that requires further replication, the fact that
78% of participants achieved at least partially sustained improvements with this
minimally-invasive device is quite encouraging in our view. In obesity medicine, there is
an urgent need for therapeutic options that fill the wide treatment gap between mildly effective
lifestyle-based therapies and maximally effective but expensive (and poorly reimbursed), invasive,
and side-effect-ridden options like metabolic surgery. EndoBarrier could fit into this niche, given
continued reassurance of safety and efficacy in larger trials.

▪ Dr. Ryder speculated that the mechanism underlying EndoBarrier's effectiveness
could be due to reductions in hepatic and pancreatic fat. In the previous REVISE trial, MRI
imaging after four months of EndoBarrier treatment revealed significant reductions in the
percentage of fat in the liver (from 14.9% to 2.9%, p=0.003) and the pancreas (from 6.9% to 1.3%,
p=0.02). In Dr. Ryder's view, these changes target two key pathological features of diabetes and
obesity: Reduction in hepatic fat promotes improved hepatic insulin sensitivity, and reduction in
pancreatic fat promotes improved insulin secretion.

Pilot Study Finds that in Patients with Obesity, Liraglutide May Affect Neural
Responses to Sugar

In an exciting pilot study, Dr. Kelly Joseph (Yale School of Medicine) found that treating
patients with obesity with liraglutide may cause weight loss by altering neural responses and
eating behaviors. After treating patients with obesity for 12 weeks with 3.0mg liraglutide daily (Novo
Nordisk's Saxenda), Dr. Joseph and colleagues found that patients ate less, experienced fewer cravings, and
opted for healthier, non-sugary food options. Patients also showed greater activation of the thalamus, a
subcortical brain region known to relay sensory signals to other important regions of the brain. These
preliminary results suggest that the traditional weight-lowering effects of liraglutide and other GLP-1 receptor
agonists may be due, in part, to changes in brain and behavior.
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▪ Background. Among its known weight- and glucose-lowering effects, GLP-1 analogues have been
shown to alter eating behaviors in both rats and humans. By acting on GLP-1 receptors in the brain,
GLP-1 analogs reduce cravings, decrease calorie intake, and make people less likely to opt for sugary
and energy-dense foods. However, the neural mechanisms underlying these changes - particularly
for patients with obesity - remains to be fully understood. Dr. Joseph and colleagues set out to
further understood whether (i) GLP-1 analogues change sugar preference and eating behavior in
people with obesity, and (ii) if GLP-1 analogues affect how their brains respond to high fructose corn
syrup.

▪ Methods. Lean (n=5; mean BMI, 20.5 kg/m2) and obese (n=8; mean BMI, 38.1 kg/m2)
participants were instructed to wear a FreeStyle Libre Pro CGM for 14 days and provide three
24-hour diet recalls. Average age was 21.2 years for the lean group and 26.0 years for the obese
group. In the lean group, 60% of participants were female and 80% were non-Caucasian. In the
obese group, 88% of participants were female and 63% were non-Caucasian. Participants also
underwent oral glucose tolerance tests (OGTTs), whole body insulin sensitivity index assessments
(WBISI), and were subject to functional MRI (fMRI) scans after ingesting high fructose corn syrup
(HFCS). Both groups also completed craving questionnaires and underwent a videotaped food snack
task, in which patients were given the freedom to eat as much or as little of 3 "savory" and 3 "sweet"
food options for a 30-minute window. Total bites and caloric consumption (measured by the
difference in food weight before and after the test) were measured. Participants in the obese group
were then prescribed a daily dose of 3.0mg liraglutide for 12 weeks before undergoing OGTT,
WBISI, CGM, fMRI, craving questionnaires, and food snack assessments once again.

▪ Compared to lean participants, obese participants before liraglutide treatment (OB
PreTx) had higher average insulin levels in OGTT, higher insulin resistance assessed
by WBISI, and ate more during the snack test. OB PreTx participants also showed non-
significant but increasing trends in food craving scores. Interestingly, real world 24-hour caloric
consumption results did not reveal significant differences between lean and OB PreTx groups,
although OB PreTx groups did report greater sugar consumption. In the fMRI test, those in the OB
PreTx group demonstrated increased perfusion to the putamen, caudate, and insula brain regions
after HFCS ingestion compared to those in the lean group. These brain regions are associated with
motivation, reward, and taste perception.

▪ Compared to OB PreTx participants, obese patients during liraglutide treatment (OB
DuringTx) had lower glucose levels in OGTT, ate fewer calories in a 24-hour report
and in the snack task, and had increased blood flow to the thalamus following HFCS
ingestion. Insulin levels during the OGTT were also significantly different (P<0.005) between OB
DuringTx and both OB PreTx and lean groups. Dr. Joseph suggested this effect may be due to the
incretin effects of the GLP-1 class. Interestingly, Dr. Joseph also proposed that participants in the
OB DuringTx group were computing sensory information to a greater extent than others during the
fMRI scan; the thalamus is known to serve "sensory relay" functions, after all.
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Bariatric Surgery and a New Pathway in the Regulation of Alpha Cell GLP-1

Dr. Bethany Cummings presented interesting data showing that beta-cell GLP-1 signaling
increases alpha-cell GLP-1 signaling after vertical sleeve gastrectomy (VSG) as well as findings
suggesting that this can be recapitulated pharmaceutically in humans. She opened by noting that
bariatric surgery has proven to be one of the most effective long-term treatments for obesity and type 2
diabetes remission, pointing to post-operative increases in GLP-1 activity as a potential mechanism.
Specifically examining VSG, Dr. Cummings highlighted data showing post-operative increases in beta-cell
GLP-1 signaling, contributing to improved glucose regulation and islet function. Shifting attention to the
alpha-cell, Dr. Cummings suggested the idea of changing the hormone produced by the alpha-cell, as
inhibition of glucagon action has been shown to lower blood glucose in people with diabetes. Notably, she
demonstrated that after VSG, beta-cell GLP-1 activity actually increases alpha-cell GLP-1, through increase of
PC1/3 expression, identifying a novel role for beta-cell GLP-1 activity in the regulation of alpha-cell
proglucagon processing. With these data and the questions of feasibility through pharmaceutical
interventions and translational relevance to humans, Dr. Cummings presented new findings that liraglutide
increased alpha-cell GLP-1 expression in a beta-cell GLP-1 dependent manner in mice. She additionally
showed data (using DART-seq [Droplet Assisted RNA Targeting by single cell sequencing]) that liraglutide
increases PCSK1 expression (which is involved in the prohormone convertases PC1/3 that are responsible for
GLP-1) in a subset of human alpha-cells. These findings suggest alpha-cells as a promising novel approach in
type 2 diabetes treatment and show promise in the feasibility of replicating these mechanisms
pharmaceutically. This presentation also again shows the importance of better understanding the
mechanisms of bariatric surgery in identifying new therapeutic targets.

Questions and Answers:
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Q: I'm interested in the beta-cell knockout mice from these studies. We usually see a robust
compensatory increase in GLP-1 - did you see that or did you see any effect on food intake or
GI motility?

A: In the bariatric surgery study, we did measure GLP-1 secretion in those mice. VSG increased GLP-1
secretion but it did not differ between the wildtype and knockout mice, so we didn't see a compensatory
increase in GLP-1. In those specific knockout mice, we didn't see any phenotypic changes.

Antirheumatic Drug Auranofin Improves Metabolic Phenotype of Obesity in Mice

Baylor's Dr. Aaron Cox introduced new data on how auranofin, a drug formerly used for
rheumatoid arthritis, improves the metabolic phenotype of obesity in mice, including
improved insulin sensitivity and glucose tolerance. Dr. Cox first shared the discovery that ectopic
expression of the microRNA miR-30a improved insulin sensitivity and increased energy expenditure in mice.
Given this understanding, his team used the Broad Connectivity Map to identify similar small molecules,
leading to the further study of the compound auranofin. Dr. Cox described auranofin as a thiol reactive gold
salt, which has been shown to reduce TNFa and macrophages in synovial joints for rheumatoid arthritis. In
his studies, he treated obese mice with auranofin for 18 weeks at a dose of 1 mg/kg for 3 days per week. By
mass spectrometry analysis, Dr. Cox showed that auranofin accumulated in mouse white adipose tissue
(WAT) by 24 hours after injection. According to the results, compared to the control group, the treatment
group had less weight gain (~105% vs. ~109% at day 28) as well as decreased liver weight (3.5% of body
weight vs. 4.5%). Additionally, the auranofin group demonstrated improved insulin sensitivity (HOMA-IR of
16 vs. 44) and improved glucose tolerance. Regarding specific effects on WAT, the auranofin group was shown
to stimulate adipogenesis and lipid synthesis in epididymal WAT as well as reduced inflammation and
macrophages in epididymal WAT. Notably, Dr. Cox also pointed to auranofin's effects on reducing hepatic
steatosis and DPP-4, highlighting that DPP-4 has been recently implicated as a driving force of inflammation
in WAT. In conclusion, Dr. Cox highlighted that a combination of proteomics and immunophenotyping has
helped establish that auranofin exerts anti-diabetic activities by opposing low-grade inflammation in WAT
and ectopic liver fat accumulation. As he closed, he shared that the mechanisms remain unclear on the
relationship of inflammation and insulin signaling. We look forward to greater understanding into these
mechanisms and especially on this potential candidate's effects on the liver, as NAFLD/NASH treatment
options are by far and remain limited.

Prediabetes, Diabetes Remission, and Diabetes Prevention
Dapagliflozin in Diabetes Prevention? New DAPA-HF Analysis Finds 32% RRR in
Diabetes Incidence w/ Dapa in Sub-Population of Patients w/o Diabetes at
Baseline

Yale's Dr. Silvio Inzucchi presented an intriguing analysis of the landmark DAPA-HF trial,
suggesting that along with the robust CV mortality/heart failure benefits seen, an additional
benefit with decreasing incident diabetes also exists. The analysis of diabetes incidence in the sub-
population in DAPA-HF that did not have type 2 at baseline found that dapagliflozin treatment reduced
incidence of type 2 diabetes by 32%. After 18.2 months of median follow-up, 4.9% of the dapa group had been
diagnosed with diabetes compared to 7.1% in the placebo arm (HR=0.68; 95% CI: 0.50-0.94; p=0.019). As a
reminder, DAPA-HF was a dedicated CVOT (n=4,744) for a HFrEF population that included patients both
with and without type 2 diabetes - at trial start, 45% of the population had type 2 and the remaining 55% did
not have diabetes (n=2,605). Of these 2,605 without type 2 at baseline, 6% (n=157) developed type 2 during
the trial. Of these 157, 96% had prediabetes at baseline (using ADA's definition of an A1c between 5.7%-6.4%).
People that progressed to type 2 diabetes in the trial were more likely to be heavier (BMI 28.5 vs 27.1;
p=0.003), have a higher A1c at baseline (6.2% vs. 5.7%; p<0.001), and have a lower eGFR (61.5 vs. 68.2;
p<0.0001).
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▪ How do these results compare to other type 2 prevention trials? Dr. Inzucchi
explained that the relative risk reduction seen with dapagliflozin (32%) is on par with
metformin treatment as established in past trials. Metformin treatment similarly showed a
31% RRR in decreasing diabetes incidence in the US DPP-4 - however, it's important to note that
this was a dedicated prevention trial, while the results presented here is an analysis of a HFrEF
CVOT. Still, we find these results exciting as the first evidence of SGLT-2 usage in prediabetes and
normoglycemia, with potential prevention effects seen.

▪ Dr. Inzucchi also reviewed broader metabolic outcomes from DAPA-HF, which were
first presented at EASD 2019. A1c effects were minimal in both the type 2 group (~0.2%
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difference between dapa and placebo) and non-type 2 group (~0.1% difference). [We note that the
smaller than usual A1c drop in the diabetes population was due to the decreased renal function at
baseline seen in these HFrEF patients]. Within the non-type 2 group, A1c differences between dapa
and placebo in the prediabetes and normoglycemic subgroups were also very minimal. Dr. Inzucchi
urged the audience to keep this minimal A1c difference in mind when interpreting the effects on
diabetes incidence - he noted that there is some debate between true diabetes prevention and simply
"masking hyperglycemia." The key to determining whether true prevention has been reached is
whether long-term complication and mortality are impacted.

▪ While we don't imagine that broader SGLT-2 use is a cost-effective method for
decreasing diabetes incidence, we're glad to see this additional benefit that may be
conveyed to HFrEF patients who can now take dapagliflozin regardless of type 2
status. As a reminder, FDA approved in May this added indication for Farxiga, making it the first
SGLT-2 inhibitor to be approved for a non-diabetes specific population. The larger effects of
treatment are undoubtedly the immense CV mortality and heart failure benefits seen in DAPA-HF,
and our sense is that the community views the benefits of diabetes prevention as an added bonus!

22-Year Follow Up Data from the Diabetes Prevention Program Outcomes Study
(DPPOS) Shows Sustained Decreased Risk of Diabetes Onset with Lifestyle
Intervention and Metformin

New data from the DPPOS showed a highly significant risk reduction in diabetes onset with
lifestyle intervention and metformin compared to placebo. Harvard's Dr. David Nathan began the
session with an overview of the 2,055 enrolled in the study (~75% of those originally enrolled in the DPP
study). About 67% of participants developed diabetes, 71% are women, 47% are using metformin, and 56% are
on statins. At baseline, average diabetes duration was 14 years, BMI was 32 kg/m2, A1c was 6.4%, systolic
blood pressure was 12 mmHg, and LDL-C levels were 93 mg/dl. Strikingly, lifestyle intervention reduced the
cumulative incidence of diabetes by 25% (HR: 0.75; 95% CI: 0.66 - 0.85; p<0.0001) versus placebo, while
metformin therapy reduced diabetes development by 18% (HR: 0.82; 95% CI: 0.73 - 0.93; p<0.0001). In
those who did develop diabetes, median time of onset differed between groups, with the lifestyle intervention
group at 14 years, the metformin group at 12 years, and the placebo group at 9.5 years. Along with the longest
time to diabetes onset, those enrolled in the lifestyle group showed lower average A1c, blood pressure, and
lipid levels with less medication use compared to placebo. Still, significant differences in A1c were observed
between metformin and lifestyle and placebo and lifestyle groups in all participants and in participants with
diabetes (p<0.001). In all participants, metformin conferred the lowest mean A1c (~6.3%), followed by
lifestyle and placebo (both ~6.5%). In patients with diabetes, treatment with metformin and placebo led to
mean A1c ~6.6%, while lifestyle intervention led to mean A1c of ~7.2%. In the context of these findings, Dr.
Nathan warned the audience about a potential confound with metformin treatment. When patients developed
diabetes in either of the three groups, treatment was transferred to their HCPs, who often prescribed
metformin as a front-line therapy.
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▪ The cumulative incidence of nephropathy and diabetic retinopathy did not differ
significantly between the three treatment groups, but those who did not develop
diabetes did have significantly lower risks of nephropathy and retinopathy. Dr. Mark
Molitch presented data on microvascular complications. Nephropathy was measured as eGFR<45
mL/min/1.73 m2 or ACR ≥ 30 mg/g. There was no significant difference in the cumulative incidence
of nephropathy in the overall study population, but the difference closest to significance was
observed in the eGFR outcome between metformin and placebo (HR: 1.58; 95% CI: 0.98 - 2.55;
p=0.06). When analyzed in baseline-age subgroups, significant difference in eGFR was seen
between the metformin and placebo groups (p=0.04). More positively, albeit as expected, those who
did not develop diabetes had decreased risks of nephropathy. Those who did not develop diabetes
had a 37% reduced risk in developing the eGFR or ACR outcome measures (HR: 0.63; 95% CI: 0.50
- 0.79; p<0.0001) compared to those who did develop diabetes. Similar trends were seen in the ACR
outcome alone, in which people without diabetes were 40% less likely to show the ACR outcome
(HR: 0.6; 95% CI: 0.47 - 0.78; p<0.0001). Similar trends were seen in the development of diabetic
retinopathy; those who did not develop diabetes had lower risks for the development and
progression of DR. With this, only average A1c was associated with DR, increasing the risk of
developing DR 65% per 0.7% increase in A1c (OR: 1.65; 95% CI: 1.48 - 1.83).

▪ Cardiovascular disease risk was also associated with diabetes status, with those with
prediabetes at 39% lower risk vs. those with diabetes. As outlined by Dr. Ronald Goldberg,
DPPOS studied the primary outcome of MACE (non-fatal MI, non-fatal stroke, CV death) and
secondary outcome of extended MACE (MACE, hospitalization from CHF or unstable angina,
coronary/peripheral revascularization, coronary heart disease, silent MI). There was no significant
difference in cumulative incidence of MACE or extended MACE between groups, but there was a
trend toward lower incidence of non-fatal stroke in patients on metformin compared to placebo
(HR: 0.57, 95% CI: 0.31 - 1.06; p=0.07). Patients with prediabetes were less likely to exhibit MACE
(HR: 0.61; 95% CI: 0.48-0.78; p<0.0001) or extended MACE (HR: 0.6; 95% CI: 0.50-0.72;
p<0.0001) compared to those who developed diabetes. While lack of diabetes was associated with
lower CV risk, Dr. Golberg commented that this trend was "perplexing" given the absence of any
difference between the placebo, lifestyle intervention, and metformin groups on measured CV
outcomes [save for incidence of MACE by sex, in which lifestyle was related to a 45% increase in
CVD risk (HR: 1.45; 95% CI: 1.00 - 2.11; p= 0.05)]. These results affirm the need for further study of
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diabetes prevention and delay, as well as the effects of the metformin confound on outcomes.

PRE-D Analysis Shows No Impact of Dapa, Metformin, or Exercise on Glucagon in
Prediabetes, Despite Positive Glycemic Impact

A new analysis of Steno Diabetes Center's PRE-D trial (n=120) revealed that neither SGLT-2
inhibitor dapagliflozin, metformin, nor exercise affects plasma glucagon concentration in
people with prediabetes over 13 weeks (844-P), despite positive effects on A1c and glycemic
variability. Neither fasting nor post-75g OGTT plasma glucagon was affected compared to controls. For
reference, participants were randomized to dapagliflozin 10 mg/d, metformin 1700 mg/d, 30 minutes of
interval training 5 days/week, or control (normal living) for 13 weeks, then followed to 26 weeks. Baseline
characteristics of this analysis include 56% men, median age 62, BMI 30.8 kg/m2, A1c 5.9%, and fasting
glucagon 11 pmol/L. We've included full results from the abstract below.

Increased glucagon has a well-established role in the pathophysiology of both type 1 and type 2 diabetes -
indeed, glucagon antagonists have been studied in both type 1 and type 2 diabetes, but hampered by safety
concerns. However, this data fails to suggest that any of these interventions can specifically target or improve
disordered glucagon release in type 2 diabetes. This could be due to the short duration of the intervention
and/or the mechanism of action of these drugs. To our understanding, glucagon excess is a function of insulin
resistance at the level of alpha cells - a problem SGLT-2s and metformin aren't thought to target, and one that
would be challenging to improve via exercise without a focus on weight loss. This evokes an ongoing
conversation in the diabetes prevention arena: Interventions can target glucose at a superficial level, or they
can target the underlying pathology of insulin resistance; many feel the latter is necessary to improve long-
term outcomes. We're optimistic that upcoming readouts, most notably from VA-IMPACT, will offer increased
clarity on diabetes prevention strategy.

▪ Prior analyses of the PRE-D Trial presented at ADA 2019 demonstrate mostly-positive
effects of all three therapies on glucose metabolism and glycemic variability. All three
treatment groups were shown to improve A1c and fasting measures, while only dapagliflozin and
exercise improved postprandial glucose metabolism. By 13 weeks compared to controls, A1c fell 1.3%
with dapagliflozin, 1.3% with metformin, and 1.1% with exercise. Additionally, glycemic variability
(as measured by MAGE) was reduced 17% by dapagliflozin (p=0.042) and 15% by exercise (p=0.067)
at 13 weeks compared to the control group; metformin did not change MAGE compared to controls
(p=0.99). PRE-D does not provide long-term outcomes data on progression to diabetes, but it does
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suggest a potential role for dapagliflozin/SGLT-2 inhibitors in prediabetes - a concept we've seen
other posters investigate over the past few years. In fact, AZ's PRESERVED-HF outcomes trial of
dapa in HFpEF includes a secondary endpoint examining change in A1c in patients with vs. without
type 2 diabetes - potentially valuable long-term data.

▪ These results are interesting in contrast to positive data on dapagliflozin impacting
diabetes incidence in an analysis of the DAPA-HF trial, presented earlier this week at
ADA. There, dapa treatment was associated with a 32% RRR vs. placebo on diabetes incidence after
nearly two years of follow-up, although metabolic effects were not dramatically impacted - see here
for more.

Diabetes Prevention Programs: Promises and Pitfalls

Eighteen years after the success of the NIH's US Diabetes Prevention Program (DPP) three
physicians reflected on why new lifestyle intervention programs have failed to reach more
prediabetes patients in need. The NIH DPP, which enrolled 3,200 prediabetes patients in a strict lifestyle
program involving calorie restriction, physical activity, and regular coaching sessions, met a number of
important outcomes. Specifically, it prevented new cases of type 2 diabetes, improved quality of life, reduced
the need for blood pressure and cholesterol pills, and saved a tremendous amount in healthcare costs. Despite
its effectiveness and coverage under the Affordable Care Act (ACA), however, the vast majority of prediabetes
patients are either unaware of the availability, accessibility, and efficacy of DPP-like interventions, or
unwilling to take part. Experienced physicians highlighted which aspects of DPP led to successful
implementation and offered opinions on how to increase accessibility and awareness.

▪ To make a meaningful impact on population health, Dr. Ronald T. Ackermann
(Northwestern University Feinberg School of Medicine) affirmed that new DPPs be
loyal to essential program components, adopted by large numbers of people, and
engage patients in an accessible and sustainable way. "Essential" components to be
maintained in future DPPs included realistic weight loss goals (5-10% body mass), changes to both
diet and physical activity, behavioral training and support, and frequent contact between patients
and program personnel. He cited the YDPP, a DPP-like intervention led by the YMCA, as an
excellent example for how such lifestyle interventions can be adapted to a community setting. By
converting the DPP to a group format - ten people were trained at one time over the course of 16
core sessions - patients achieved clinically meaningful weight loss at 6 and 12 months at a
substantially lower cost than the NIH DPP. Dr. Ackermann also advocated for the use of primary
care as "delivery channels" for DPP-like interventions. By tying healthcare with community
programs, encouraging patients to visit their PCPs more frequently to identify and prevent, not only
treat conditions, use EHRs to monitor patients remotely, and encourage PCP referrals, among other
strategies, Dr. Ackermann suggested DPP reach can be substantially expanded.

▪ Dr. Tannaz Moin (University of California, Los Angeles) compared and contrasted two
interventions with substantial methodological and structural differences: a DPP led
by the Department of Veterans Affairs (VA DPP), and a DPP led across ten University
of California campuses (UC DPP). Dr. Moin characterized the VA DPP as a "grass tops"
movement, a leadership initiative conducted within the healthcare system, making use of new staff
and leading to partial adoption online and in-person. She considered the UC DPP a "grass roots"
movement, on the other hand, a pilot program conducted outside the healthcare system, leveraging
existing staff and resources and achieving almost full adoption. From her experience with these two
interventions, Dr. Moin expressed a number of critical "lessons learned": the need to balance
priorities, staff, space, funding, and competing demands; the logistical challenges posed by data
security; and the difficulty of achieving 5% weight loss in "real world settings." Challenges to
implementing DPP-like interventions included barriers to diffusion, lack of awareness and
education (both for providers and patients), and demographic disparities. Her ongoing work is
focused on tailoring DPP to increase engagement and improve outcomes among vulnerable
subgroups. In addition, she is interested in using shared decision making (SDM) as a tool for
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improving weight loss outcomes.

▪ For the past 23 years, Dr. Athena Philis-Tsmikas (Scripps Whittier Diabetes Institute,
Scripps Health) has worked with the peer-led diabetes intervention program serving
Hispanic and Latino populations in San Diego, Project Dulce. Unlike traditional DPP
programs, Project Dulce employs peer educators to serve as a bridge between patients and HCPs.
These personnel are rigorously trained to design culturally adapted lesson plans geared towards
improving glycemic control in underserved populations. By empowering patients with community
support, tools and education for diabetes self-management, and healthy coping strategies, Project
Dulce participants have experienced substantial and lasting improvements in glycemic control. To
date, Project Dulce has trained over 40 peer educators across 25 organizations in California. These
programs have educated and served 660 participants in California counties with the highest diabetes
rates. Recently, programs have seen tremendous benefit by incorporating technology into their
lifestyle regimens. By using text messaging to communicate education practices and receive patient
feedback, CGM to assess the impact of lifestyle interventions in real time, and social media
campaigns, Dr. Philis-Tsmikas have been able to expand their innovative prevention programs to
more and more underserved communities.

Dr. Eran Segal Presents RCT Data Highlighting Benefits of Personalized Diet
Tailored to Individual Gut Microbiomes

Weizmann Institute's Dr. Eran Segal presented hot-off-the-presses results of a recently
completed RCT showing improvements in average glucose and time in range for people with
prediabetes on a personalized diet taking their unique gut microbiome into account. This trial
enrolled 200 participants who were randomized to six months of a "standard of care" diet based on ADA's
nutritional guidelines (essentially the Mediterranean diet) vs. a diet personalized to their microbiome (based
on an earlier pilot study from Dr. Segal's laboratory that validated a machine-learning algorithm that
integrates CGM data, dietary intake, anthropometrics, and microbiome composition to predict an individual's
post-prandial response to different meals) and followed for a total of one year. Overall, the algorithm diet was
superior to the standard of care diet for both of the trial's primary outcomes - reduction in A1c (~-0.2% vs.
+0.05%) and reduction in time spent >140 mg/dl according to CGM (exact results to be presented in a
forthcoming manuscript). The algorithm diet was also superior to the standard of care diet with respect to
several key secondary outcomes, including reduction in triglycerides, improvement in HDL/LDL cholesterol
ratio, resolution of insulin resistance, and reduction in several liver enzymes.

▪ Recognizing the similarity between this trial's study population and that of the DPP
trial, Dr. Segal pointed out that the algorithm diet outperformed both the lifestyle and
metformin arms of the DPP in terms of A1c reductions at one year (the standard of care
diet fell in between the maximally-effective lifestyle arm and the metformin arm). Given the huge
success of the DPP in reducing the percentage of people with prediabetes who convert to diabetes,
we can only imagine how effective an intervention like Dr. Segal's algorithm diet might be for
diabetes prevention in the long term - particularly if it were additionally combined with a physical
activity regimen as well. Notably the predictive algorithm that powered this study's personalized
dietary recommendations is currently available via a decision support app from DayTwo. We are
curious how accessible this is, and how aware clinicians may be of this tool for people with
prediabetes. While we believe that both the novelty of the field and complexity of the gut
microbiome limits how quickly we will see any concrete microbiome-based therapies, we are
extremely intrigued by its potential in the near-term to inform this kind of decision support
technologies paired with CGM and other biometric data - an area of high unmet need in the realm of
nutrition, where we still have so very much to learn.

Look AHEAD 16 Year Analysis Hints at Long-Term Benefits in Participants
Achieving Dramatic Weight Loss in First Year of Study

The Look AHEAD trial has provided mixed results since its primary completion in 2012. Some
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focus on the preliminary finding that intensive lifestyle intervention (ILI) made no difference
on CV outcomes, while others highlight the persistent weight loss in type 2s randomized to ILI
even after the formal program ceased. Dr. Rena Wing provided an update with 16-year follow-up data
(n=5,145), and once again, findings were mixed. At the 16-year mark, all-cause mortality was numerically
lower in the ILI group compared to controls (who received diabetes support and education), however this was
not statistically significant (HR=0.92, 95% CI: 0.81-1.04, p=0.16). An exploratory analysis hints at long-term
benefits for participants who achieved the most dramatic weight loss in the first year of the study. Those who
lost >10% of their baseline body weight in one year of ILI saw 20% less risk for all-cause death at year 16
compared to patients in the control group (HR=0.803, 95% CI: 0.675-0.954, p=0.013). Those who lost
5%-10% of their baseline body weight in year one saw a 12% relative risk reduction (HR=0.876, 95% CI:
0.723-1.061, p=0.176) and those who lost 2%-5% saw an 8% relative risk reduction (HR=0.923, 95% CI:
0.727-1.171, p=0.439), though neither of these results were statistically significant. Dr. Wing described this as
a potential dose response relationship, with more weight loss mapping onto higher survival. After adjusting
the overall 16-year all-cause mortality result for first year weight loss, Dr. Wing reported a new (now
significant) p-value of 0.017.

▪ We noted several sessions at ADA 2020 touching on the long-term or legacy effects of
early weight loss. Our main takeaway from these discussions is that the field doesn't have clear
answers just yet: Are patients with prediabetes or type 2 diabetes able to maintain weight loss after
an intervention ends? If not, does the initial weight loss still yield benefits on hard outcomes like
diabetes diagnosis, MI/stroke, and death? We suspect the answer is something like "it depends" - on
the type of lifestyle intervention, baseline characteristics of the population, etc. Perhaps it's time to
get more granular in how we examine intensive lifestyle interventions.

Panel on Diabetes Remission Highlights the Need for Comparative Studies,
Support for Patients, and Elucidating Physiological Mechanisms

In a panel discussion moderated by Dr. Rita Basu, Drs. William Cefalu, Roy Taylor, and
Francesco Rubino talked about the promise of new diets and metabolic surgery in promoting
diabetes remission. As put by Dr. Cefalu in his presentation preceding the discussion, remission is
currently based on A1c in normal limits for at least one year. However, as more data is available on the
physiological appearance of remission, organizations are working together to revise its definition. This recent
data comes from interventions like very-low calorie diets (most recently the DiRECT trial) and bariatric
surgeries. One trend persisted in both of these interventions, as those with shorter duration of diabetes were
the most likely to go into diabetes remission.

▪ The panel began with discussion on identifying patients most likely to respond to
these treatment options. Dr. Taylor answered that while people with long-duration diabetes can
experience remission, they are statistically much less likely to, and they need to be aware of that
before attempting a low-calorie diet or undergoing surgery. However, he emphasized that losing
weight has advantages that go beyond diabetes remission. If they decide to undergo bariatric
surgery, they should be aware of post-bariatric surgery hypoglycemia, which Dr. Rubino affirmed is
much more common than many believe. As it's difficult to identify clinically meaningful post-
prandial hypoglycemia after bariatric surgery, there is currently no accurate prevalence measure of
the condition. Though surgeons have been performing bariatric procedures for 60-70 years, risks
and side effects unique to the procedure still need to be considered. Dr. Rubino urges that while
surgery shouldn't be front-line therapy, patients should move between different levels of therapy
more quickly to not miss the window of possible remission. Dr. Cefalu agreed, adding that this delay
in therapy intensification "has everything to do with clinical inertia."

▪ Dr. Basu shifted the conversation to accessibility. As diets and access to HCPs varies across
the globe, what's the best approach to a low-calorie diet given these limitations? Dr. Taylor stated
that these interventions do need to consider food intake in the context of cultural beliefs. With this,
the low-calorie diet has seen success in countries like Barbados and India, and Dr. Taylor believes
that it can be adopted to suit more cultures. He emphasized that any means of losing weight is
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effective, as the mechanism behind remission likely has to do with moving excess fat out of ectopic
stores. In the future, it would be beneficial to compare low-calorie diets to low-carb diets to
understand underlying mechanisms. Dr. Taylor warned that there haven't been many studies on
low-carb diets because of the emotion and pressure associated with them. Dr. Rubino suggested that
new studies should examine cardiovascular endpoints. While procedures like biliopancreatic
diversion can yield fast weight loss, these procedures are not approved globally because of their
malabsorptive nature. Dr. Taylor also emphasized that long-term weight maintenance is different
because people live different lives, making support and rescue plans in the case of weight gain
integral.

▪ The session concluded with a conversation on what providers can do to best support
patients. Dr. Basu asked the panelists for motivational factors that can help patients, to which Dr.
Cefalu answered that providers must work to keep patients engaged. Telehealth may assist with this,
but more research is needed on both achieving and maintaining weight loss in real world settings.
Dr. Taylor believes that legislation changes hold promise in promoting healthy eating behaviors, and
Dr. Rubino emphasized that HCPs shouldn't assume patients lack the willpower and strength to
stick to difficult diets.

Personalized, Algorithm-Based PPGR-Targeting Diets May Reduce the Incidence
of Diabetes

Orly Ben-Yacov, MSc (Weizmann Institute of Science) demonstrated the efficacy of
personalized, postprandial glucose response-targeting (PPT) diets for improving glycemic
control in prediabetes patients. PPT diets - custom algorithm-based food regimens based on extensive
CGM data - were constructed along a variety of parameters: personalized caloric targets, food preferences,
and importantly, whether the food led to spikes in postprandial glucose levels. Machine learning was used on
baseline CGM measurements to predict whether foods would cause postprandial spikes or not. Compared to
patients on a Mediterranean (MED) diet, those on PPT diets showed statistically significant reductions in time
above 140 mg/dL glucose and A1c at six months, meeting two out of three of the trial's primary endpoints
(n=225). Important secondary endpoints were also met for patients on PPT diets, including improvements in
A1c levels measured by CGM, increases in HDL cholesterol, decreases in total cholesterol-to-HDL ratios, and
decreases in fructosamine and triglyceride levels. While patients on Mediterranean diets also met primary
outcomes after 6 months, outcomes were only maintained at 1 year for those on PPT diets. In addition,
postprandial glucose spikes were significantly lower in magnitude for the PPT group compared to the
Mediterranean group, and those in the PPT group fared better than those in NIH Diabetes Prevention
Programs. These striking data suggest that non-calorie restrictive diets that are tailored to one's preferences
and unique postprandial responses may have lasting benefits for prediabetes patients. At the same time, Ben-
Yacov emphasized that PPT and Mediterranean are both "good, healthy diets" for pre-diabetes patients: at 6
months, both diets led to similar weight loss and improved metabolic parameters significantly from baseline.
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Additional Data from DiRECT Implicates Lipogenesis as Potential Driver of
Diabetes Relapse

Newcastle's Ms. Alison Barnes (Senior Research Associate and Dietitian) presented additional
findings from the DiRECT trial during an early-morning symposium on lifestyle interventions
for type 2 diabetes remissions. Findings show that de novo lipogenesis, and the subsequent increase of
palmitic acid, may cause beta cell dysfunction and diabetes development after initial remission (i.e. "relapse").
Ms. Alison Barnes began her presentation with a refresher on the DiRECT trial, which found that a very low-
calorie diet (450-800 cal/day) conferred type 2 diabetes remission in 36% of enrollees at the two-year mark.
Ms. Barnes emphasized the link between weight loss and 24-month remission given that 64% of participants
who lost at least 10 kg were in diabetes remission. With this, remission in DiRECT depended on beta cell
capacity to recover once excess fat was lost, showing significant differences in insulin response between
responders and non-responders at 12 and 24 months. When looking at differences between responders and
relapsers, plasma V-LDL levels remained stable in responders but increased in the 12-24 month period in
relapsers. Furthermore, responders lost 2% more pancreatic fat than relapsers throughout the two-year study
(p=0.002). The inverse relationship between palmitic acid synthesis and beta cell function between
responders and relapsers (i.e. responders show lower levels of palmitic acid and higher beta cell function, and
vice-versa for relapsers) supports fatty acid synthesis' role in type 2 diabetes onset. During Q&A, the session
moderator asked about how this data can inform how clinicians identify potential responders to very low-
calorie diets, to which Ms. Barnes stressed the benefit coming from these diets isn't only limited to diabetes
status. While there is not enough data to classify responders or non-responders with certainty, low-calorie
diets still hold promise for patients in regard to weight loss, reduce medication-use, and delaying initiation of
more medications. Rather than deciding who should be on these diets based on the potential for remission,
Ms. Barnes believes that clinicians should have honest conversations with patients about their expectations
and only continue with this diet for patients who are still motivated to try knowing that they are not
guaranteed diabetes remission.

▪ For more detail and context on the DiRECT program, see our recent interview with
lead investigator Dr. Roy Taylor.
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Comparative Effectiveness of Lifestyle Intervention on Fasting Plasma Glucose in
Normal Weight vs. Overweight/Obese Adults with Prediabetes

Ms. Mandy Salmon (INTERVENT International, Savannah, GA) presented results of a cohort
study (n=1,897), demonstrating that technology-enabled lifestyle health coaching (LHC) was
similarly effective in managing fasting plasma glucose (FPG) in normal weight adults with
prediabetes compared to those who had overweight or obesity. Ms. Salmon introduced the
presentation by sharing that one in five Americans with prediabetes has a normal BMI, suggesting that this
population may develop diabetes through different pathophysiological mechanisms. Noting that normal BMI
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is often an exclusion criterion for many diabetes prevention programs, she shared the need for more data on
lifestyle intervention in normal weight adults with prediabetes. The study involved 1,897 consecutive adults
with prediabetes (defined as baseline FPG=100-125 mg/dl and not taking antidiabetic medication), who
completed a baseline and follow-up evaluation (mean follow-up of 145 days) as part of an LHC program (with
behavior change focused on exercise/physical activity, nutrition, and weight management). Participants were
then stratified into three groups using BMI data of normal weight (n=188), overweight (n=495), and obesity
(n=1,214). The results demonstrated the following mean values for normal weight, overweight, and obesity
groups, respectively: BMI changes (kg/m2) of 0.0 (p=NS), -0.6 (p<0.001), and -1.3 (p<0.001); increase in
aerobic activity (min/week) of 77 (p<0.001), 98 (p<0.001), and 95 (p<0.001); changes in FPG (mg/dl) of -9
(p<0.001), -7 (p<0.001), and -6 (p<0.001). Notably, the normal weight group had the highest group
percentage of normalizing FPG of 62.3% (vs. 51.7% for overweight and 43.6% of obesity). In closing, Ms.
Salmon noted that while weight loss was not significant for the normal weight group, LHC was shown to be at
least as effective in managing FPG in normal weight adults compared to the other groups, highlighting the
need for interventions to not only focus on weight loss. We also agree that greater data will be needed to help
prevention programs be more inclusive of people with prediabetes with these less visible risk factors.

Diabetes Complications
CVD Interest Group Session Shines Spotlight on Greater Risk of HF in Women
with Diabetes

In a professional interest group discussion on diabetes and cardiovascular disease, University
of Virginia's Dr. William Horton presented concerning data on the excess cardiovascular risk
in women with diabetes. While in the general population women have fewer CV events than men of the
same age, CV risk is actually the same between men and women with diabetes. The situation is even more dire
for heart failure: Women with type 2 diabetes have 9% greater excess risk of HF than men, and this rises an
incredible 47% for women with type 1 diabetes. Furthermore, rates of HFpEF, the form of HF with that is less-
responsive to current therapies and more tightly linked to adiposity, obesity, and diabetes, are higher in
women vs. men with diabetes. Why does diabetes interact differently with cardiovascular disease on the basis
of sex? According to Dr. Horton, one possible reason could be greater severity of diabetes among women.
According to a recent report from the Diabetes Collaborative Registry, only 18.6% of women with diabetes
meet all four major ADA treatment targets (A1c <7%, LDL <100 mg/dl, blood pressure <140/90 mm Hg, and
non-smoking status) vs. 23.6% of men (OR 1.31; 95% CI: 1.26-1.36; p<0.001). Furthermore, women tend to
develop type 2 diabetes at a higher BMI than men do and spend approximately two additional years in the
prediabetes stage, implying greater exposure to hyperglycemia before diabetes diagnosis. Another non-
mutually-exclusive hypothesis for the excess CV risk among women with diabetes is persistent under-
diagnosis and under-treatment of both CV disease and diabetes in women, related to the long history of
underrepresentation of women in clinical trials and the corresponding lack of data on how signs and
symptoms of these diseases may manifest differently in women vs. men. We couldn't agree more with Dr.
Horton's call for more trials to understand gender differences in CV disease, particularly HF, and the
mechanisms underlying this. We hope this also provides an impetus for more personalized screening methods
for CV disease in women with diabetes and greater enrollment of women (and other under-represented
groups) in CVOTs.

▪ Given sex-differences in CV risk, there is also reason to think that there may be sex-
differences in the CV benefits of pharmacotherapies. To this end, Dr. Horton highlighted a
recent claims-based study comparing the risk of non-fatal CV events in women vs. men with
diabetes (n=167,254) with DPP-4 inhibitor, GLP-1 agonist, and SGLT-2 inhibitor therapies relative
to SFUs. Very interestingly, over SFUs, GLP-1 agonists were associated with a 43% risk reduction for
non-fatal CV events in women vs. only an 18% risk reduction in men (HR 0.57 vs. 0.82, p=0.002). A
similar trend appeared for SGLT-2 inhibitors, though it did not reach statistical significance (HR
0.58 vs. 0.69, p=0.27). It remains unclear whether these results imply that SFUs are particularly
dangerous for women with diabetes (we would believe this, since women are at higher risk of
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obesity) or whether GLP-1 agonists and SGLT-2 inhibitors are particularly beneficial (easier to take
therapies are positive for everyone, but possibly particularly women, given the higher number of
responsibilities many women have). Nonetheless, we look forward to much more research on this
topic.

Pathophysiology of Micro- vs. Macrovascular Complications: Distinct or
Intertwined Processes? An Age-Old Debate Persists

Drs. Deborah Wexler (Mass Gen), Jasper Tromp (National Heart Centre Singapore), and
Sanjiv Shah (Northwestern) tackled the unresolved question of whether microvascular and
macrovascular complications of diabetes reflect distinct pathophysiological processes or a
continuum of the same process. That is, does hyperglycemia itself cause both types of complications (and
is it a treatment target for their reduction), or are non-glycemic components of disease pathophysiology
responsible for macrovascular disease? Dr. Wexler delivered the endocrinologist perspective on both sides of
the issue, while cardiologists Drs. Tromp and Shah presented cases for separate processes and a continuum,
respectively.

▪ Micro- and macrovascular disease are similar entities: Dr. Wexler reminded the audience
of the clear relationship between glycemia and complications established in the DCCT and UKPDS
studies. However, while DCCT demonstrated that intensive glycemic control lowers the prevalence
of both microvascular and macrovascular complications, Dr. Wexler emphasized that the situation
in type 2 diabetes is "more fraught". Still, she emphasized that UKPDS also demonstrated a benefit
of intensive glycemic control on macrovascular complications and death over long-term follow up.
Thus, she concluded, hyperglycemia is an initiating event and contributor to both micro- and
macrovascular complications, though the effect and the benefit of treatment is stronger in type 1
than type 2 diabetes. Dr. Shah added to the argument by outlining a mechanism by which micro-
and macrovascular disease are related to and exacerbate one another, pointing to shared molecular
mechanisms between the two (NF-kB activation, glycosylation end products, and reactive oxygen
species in particular). The large-artery stiffness of macrovascular disease contributes to increased
pulsatile flow and barotrauma that drive microvascular disease: Pressure waves reflect back toward
the heart, brain, and kidneys and cause microvascular injury, especially in older patients with low-
compliance vessels. Vice versa, microvascular disease can disrupt the vasa vasorum of the kidneys
and contribute to stiffness in large arteries through loss of medial smooth muscle cells and
replacement with collagen. The combination of aortic stiffening and microvascular myocardial
changes leads to cardiac dysfunction. Dr. Shah concluded that the severity of macrovascular disease
depends on the presence of microvascular disease.

▪ Micro- and macrovascular disease are distinct entities: Dr. Wexler continued her
presentation with a shift to the opposite argument, suggesting that the different prevalence and
patterns of micro vs. macrovascular complications in type 1 vs. type 2 diabetes suggest separate
etiologies. Dr. Wexler pointed to lower rates of CVD mortality in type 1 and argued that CV risk in
type 1 is strongly linked to hypertension, hyperlipidemia, and smoking. At the very least, glycemic
control is far less important to macrovascular disease prevention: Dr. Wexler cited NNTs to prevent
one CV event in type 2 over 5 years at 44 patients for cholesterol lowering (1 mmol/L), 34 for BP
lowering (10/5 mmHg), and 118 for intensive glycemic control (A1c 8% to 7%). The numbers are
lower for SGLT-2s and GLP-1s, but the benefits of those drugs on CVD is not thought to be linked to
glucose lowering. Dr. Tromp focused his presentation on HFpEF (heart failure with preserved
ejection fraction), suggesting that chronic inflammation associated with diabetes leads to
microvascular dysfunction that causes concentric hypertrophy and impaired filling (HFpEF). This
stands in contrast to cardiomyocyte injury resulting from CAD that leads to loss of heart pumping
function and eccentric hypertrophy. HFpEF was the crux of Dr. Tromp's argument: Microvascular
complications are a separate disease entity because they form an independent risk factor for HFpEF,
which is independent from macrovascular disease. For example, in ARIC participants having
retinopathy at baseline predicted HF independent of macrovascular disease, and data from MESA
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and Framingham have linked retinopathy to concentric heart remodeling and filling dysfunction. He
reasoned that a decreased in myocardial perfusion reserve in patients with albuminuria and
retinopathy provides a link between the two. Further, Dr. Tromp cited data from the PROMIS-
HFpEF study published by Dr. Shah himself, linking coronary microvascular dysfunction to
increased NT-proBNP and UACR - markers of renal microvascular dysfunction. Ultimately, Dr.
Tromp showed that microvascular complications increase HF risk independent of macrovascular
disease, and are also closely associated with HFpEF.

ACCORD Data Shows Intensive Glucose Control and BP Lowering Reduce Risk of
Cardiovascular Autonomic Neuropathy

An analysis of ACCORD data presented by Joslin's Dr. Yaling Tang demonstrated beneficial
effects of intensive glucose lowering and blood pressure control on cardiovascular autonomic
neuropathy (CAN), a common and dangerous microvascular complication of type 2 diabetes.
After full adjustment, intensive glucose control was associated with a 17% relative risk reduction for CAN
(HR=0.83, 95% CI: 0.74-0.93, p=0.001). Additionally, intensive blood pressure control drove a similar risk
reduction (HR=0.78, 95% CI: 0.65-0.92, p=0.004) compared to standard BP control. Fenofibrate + statin
treatment trended toward benefit compared to placebo + statin, but did not reach significance (HR=0.87, 95%
CI: 0.74-1.02, p=0.08). The benefits of intensive glucose control were greater in those without a history of
CVD (OR=0.73, 95% CI: 0.63-0.85, p-value for interaction=0.001). Additionally, BP lowering had a greater
impact on those ≥65 years old (OR=0.66, 95% CI: 0.49-0.88, p-value for interaction=0.05). Of course, Dr.
Tang noted, these benefits must be balanced against the excess mortality associated with intensive glycemic
control in ACCORD, which some have suggested was due to increased risk of severe hypoglycemia in that
group. Nevertheless, these are interesting findings given outcomes trials have struggled to demonstrate a
definitive link between intensive glucose control and reduced cardiovascular risk. However, this benefit would
likely be due to a reduction in microvascular rather than macrovascular disease, and tight glycemic control
already has a well-established role in reducing microvascular complications.

▪ In ACCORD, the presence of CAN at baseline was associated with subsequent all-cause
mortality (HR=1.55, 95% CI: 1.09-2.21, p=0.016) and cardiovascular mortality
(HR=1.94, 95% CI: 1.20-3.12, p=0.007). Moreover, Dr. Tang emphasized that CAN is very
common among those with type 1 and type 2 diabetes, citing prevalence as high as 30% and 60%
after 15 years of disease duration, respectively.

◦ Dr. Tang characterized two stages of CAN: subclinical, characterized by lower heart rate
variability; and symptomatic, characterized by resting tachycardia, exercise intolerance,
orthostatic hypotension, syncope, and silent MI.

▪ This analysis included 7,275 of the 10,251 ACCORD participants (71%), based on record
of valid CAN measures at study entry and at least once during follow-up. Per study
protocol, CAN status was examined via 12-lead ECG and obtained at baseline, every two years, and
last trial visit. As a reminder, ACCORD enrolled people with type 2 diabetes and high CV risk. All
participants were randomized 1:1 to intensive (A1c <6.0%) or standard (A1c between 7.0%-7.9%)
glucose control, then further to a 2x2 matrix of intensive vs. standard blood pressure or lipid
control. Due to high mortality in the intensive glycemic control arm, all participants were
transferred to standard glucose control at a median follow-up of 3.7 years. In this analysis, 32%-35%
of participants had a prior CV event at baseline.

Large Study Finds ACA Medicaid Expansion Correlated w/ Reduction in Lower-
Extremity Amputations in Minority Populations

This large study (n=35,356), conducted and presented by Dr. Tze-Woei Tan, explored the effect
of ACA Medicaid expansion on a critical health outcome for people with diabetes - lower-
extremity amputation. Dr. Tan was specifically interested in how minorities benefited from broader
Medicaid eligibility. He analyzed inpatient databases from 19 states, categorizing them as "early adopters"
meaning they opted into ACA Medicaid expansion by January 2014, or as "non-adopters." Eligible individuals
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had to have type 2 diabetes and a foot ulcer, and they had to be of non-white race. Patients living in early
adopter states saw a 17.3% drop in risk for major amputation following Medicaid expansion, whereas patients
in non-adopter states saw a 1% rise in this risk (p=0.045). The opposite result was seen for minor
amputations, with early adopter states showing a 14% increase and non-adopter states showing an 8%
decrease (p=0.003) - Dr. Tan attributed this to individuals seeking care earlier because they have health
insurance (and indeed, overall insurance coverage improved meaningfully for minorities in these Medicaid
expansion states). He also broke down the data by geography, pointing to a pronounced benefit on major
amputations in urban areas (20% relative risk reduction, p=0.03) and a nonsignificant effect in rural areas
(10% relative risk reduction, p=0.082).

PERL CGM Substudy Finds No Link Between Glycemic Variability and CKD
Progression in Adults with T1D and Mild/Moderate Kidney Disease

New data from the PERL CGM substudy showed no association between glycemic variability or
glucose control and the rate of loss of iGFR (iohexol GFR), among people with type 1 diabetes
and mild-to-moderate kidney disease. PERL was a three-year study of allopurinol vs. placebo (n=530),
and primary results were presented at ASN last November (see design below). Presenter Dr. Janet McGill
reiterated that there was no significant difference between allopurinol and placebo on baseline-adjusted iGFR
after three years of treatment + two months of drug washout (p=0.99). The larger trial contained a smaller
CGM substudy on its back end, which enrolled 175 PERL participants (exclusions: pregnancy, history of skin
reactions to LibrePro or Libre) who wore 1-5 blinded Freestyle Libre CGMs at some point during the last 15
months of the study (between visits 12-17). In total, 366 CGMs were worn. There were no significant
associations between CGM-based metrics and iGFR, leading Dr. McGill to conclude that there is no evidence
glycemic variability or glucose control impacts rate of iGFR loss. Here are the full results:
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Dr. McGill noted that the CGM substudy in particular is limited by its observational nature, small sample size,
variability in CGM data collection, and relatively short duration of observation. However, the authors of the
study call for a larger, prospective study using CGM to improve glycemic control and reduce variability to
definitively show whether glycemic variability and renal function are related.

▪ PERL ("Preventing Early Renal Loss in Diabetes") evaluated allopurinol vs. placebo in
people with type 1 diabetes and mild to moderate CKD (eGFR 40-100 ml/min/1.73 m2)
- see the methods paper in Diabetes Care. Participants also had (i) serum uric acid ≥4.5 mg/
dl and (ii) either history/presence or albuminuria or evidence of a >3 ml/min/1.73 m2 loss in GFR
per year in the previous 3-5 years. Allopurinol is a xanthine oxidase inhibitor used to reduce
endogenous production of uric acid and a commonly prescribed treatment for gout. Its use in PERL
was based on data from animal models, epidemiology, and small trials indicating high uric acid
levels were related to CKD; participants received 200-400 mg/day depending on renal function. The
study was funded by the Helmsley Charitable Trust and enrolled participants in the US, Canada, and
Copenhagen.
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▪ Baseline characteristics (mean) in the CGM substudy were: Age 52 years, 66% male, 81% white,
type 1 duration 36 years, BMI 30 kg/m2, A1c 8.2%, and eGFR and iGFR at visit four 75 and 68 ml/
min/1.73 m2.

Promising Phase 1/2 Data for Next-Gen Aldose Reductase AT-001 Suggest
Potential Future as Treatment for Diabetic Cardiomyopathy

Applied Therapeutics' Dr. Ricardo Perfetti presented phase 1/2 data showing that a next
generation aldose reductase inhibitor, AT-001, has significant aldose reductase inhibition with
improved selectivity and affinity, supporting its evaluation as a potential treatment for
diabetic cardiomyopathy in the ongoing phase 3 ARISE-HF study. He opened his presentation by
walking attendees through the pathogenesis of diabetic cardiomyopathy and the hyperactivation of the polyol
pathway, in which glucose can be converted to aldose reductase and then sorbitol and fructose. Discussing the
history of zopolrestat, a first-generation aldose reductase inhibitor, Dr. Perfetti shared that while it
demonstrated clinical efficacy in diabetic cardiomyopathy, its association with hepatotoxicity led to the
discontinuation of its clinical development. The development of AT-001 utilized rational drug design, with
minimization of potential off-target activity, as demonstrated by in-vitro selectivity studies. In this phase 1/2
study in people with type 2 diabetes (n=120), participants were given sequential, escalating single doses of
AT-001 (5, 10, 20, and 40 mg/kg) followed by 7-day multiple ascending doses of AT-001 (5, 20, 40 mg/kg
once daily or 20 mg/kg twice daily). According to Dr. Perfetti, the results demonstrated a dose-dependent
inhibition of sorbitol, the biomarker of aldose reductase activity (approximately +5% vs. -30% vs. -47% vs.
-45% vs. -47% for placebo, 5, 10, 20, and 40 mg/kg, respectively at day 7). Additionally, he noted that sorbitol
inhibition lasted approximately 10-12 hours from dosing and that AT-001 prevented post-prandial increases
in sorbitol induced by mealtime transient glucose elevations. Regarding safety, Dr. Perfetti highlighted that
AT-001 was overall well tolerated, with no treatment-related serious adverse events and no treatment-related
discontinuations. Notably, no abnormalities in liver or kidney function were observed, as there were no
significant changes in ALT, AST, or eGFR. With greater support for the safety and efficacy of this novel
candidate, we look forward to the results of the ARISE-HF study, which has an estimated primary completion
date of September 2021.

Novel Data Mining Approach Detects Adverse Events of Canagliflozin vs. DPP-4 in
Real-World

University of Toronto's Dr. Michael Fralick discussed the use of a novel data mining tool,
TreeScan, for pharmacovigilance, presenting an analysis that identified increased rates of
DKA and candida infections with canagliflozin (J&J's Invokana) vs. DPP-4 inhibitors. Noting
that clinical trials are often underpowered for the detection of rare events, while case and voluntary reports
vary in reliability and quality, Dr. Fralick highlighted a role for data mining in examining large datasets in a
hypothesis-naïve way. Enter TreeScan: a new data monitoring tool from the occupational health realm that
relies on tree-based scan statistics to detect both expected and unexpected adverse events. TreeScan utilizes
the MLCCS classification tree of ICD codes, which Dr. Fralick explained allows one to analyze both very
specific (e.g., DKA in type 2 diabetes) diagnoses but also more proximal (e.g., ketoacidosis) diagnoses
simultaneously and includes over 15,000 total diagnoses. Comparing new users of canagliflozin vs. DPP-4
inhibitors from March 2013 to October 2015 in the MarketScan database, Dr. Fralick's TreeScan analysis
included 44,733 on canagliflozin and 99,458 on DPP-4s. Among emergency room and inpatient events, the
only imbalance between groups was on DKA, which was more common with cana (RR=2.2 and 2.4 per 1,000
person-years, p<0.05). In the outpatient setting, canagliflozin was only associated with more candida
infections (RR=3.9 per 1,000 person-years, p<0.05 for men and women). A sensitivity analysis against GLP-1
agonists (n=74,727 vs. n=55,974 for canagliflozin) identified similar results for the SGLT-2 inhibitor. Dr.
Fralick asserted that these findings are early proof of principle for the use of TreeScan in monitoring drug
safety, though he noted that its utility is limited by the accuracy of diagnostic codes (there a many events
without "good" ICD codes) and this study only used one database of mainly middle-aged adults. Moreover, he
said, a lack of signal does not equal a universally safe medication.
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National Registry Study Highlights Long-Term Risk of End Stage Kidney Disease,
Disproportionately Affecting Those w/ Younger-Onset Diabetes

Australia's Mr. Jedidiah Morton presented results of a national registry study, showing the
high long-term risk of end stage kidney disease (ESKD) in type 2 diabetes that
disproportionately affects those with younger-onset diabetes. He opened by illustrating that ESKD
is a difficult complication to study, given how long it takes to develop, its "rarer" nature, and the fact that
many patients do not initiate renal replacement therapy (RRT). The study presented includes 1,113,201 people
with type 2 diabetes from 2002 to 2013 and utilized the Australian National Diabetes Service Scheme, the
Australia and New Zealand Dialysis and Treatment Registry, and the National Death Index. According to Mr.
Morton, 7,592 individuals initiated RRT over 7,839,075 person-years of follow up. The results demonstrated
that the incidence of initiating RRT increased with increasing duration of diabetes. When considering total
ESKD incidence by also analyzing deaths attributed to ESKD without RRT, the predicted lifetime risks of
renal failure were 20.1%, 16.1%, 11.6%, 7.7%, 5.4%, and 4.2% in those with diabetes onset between ages 10-29,
30-39, 40-49, 50-59, 60-69, and 70-79, respectively. Mr. Morton thus concluded that those with younger-
onset type 2 diabetes are at disproportionately higher risk of developing ESKD, likely due to their ability to
survive with longer diabetes durations.
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A1c Trajectories as a Predictor for Type 1 Diabetes Complications

Dr. Rachel Miller (University of Pittsburgh) shared findings that support long-term A1c
trajectories as indicators for future mortality and major CV events. Based on data from the EDC
DNA methylation sub-study (n=405; baseline mean diabetes duration 21 years), those with an intermediate
stable A1c are at similar risks of mortality or MACE as those with low A1c profiles. See the graph below for
definitions of each of these A1c trajectories. Dr. Miller added that while this pattern requires more long-term
study, people with an intermediate A1c trajectory may have some protection against hyperglycemia's adverse
metabolic effects. People with high A1c trajectories were split into improved, stable, and worsened categories
(note: the worsened group was omitted from statistical comparisons due to its small size). Those with an
improved profile showed lower long-term risks of mortality and MACE compared to the high stable A1c
group, but higher risks compared to the low A1c trajectory cohort. Dr. Miller emphasized that this affirms the
importance of achieving glycemic control early in type 1 onset. As each profile showed different risks and
characteristics from baseline after 23 years of observation, future study may inform diabetes care plans at
diagnosis to stabilize A1c in the intermediate range to prevent high risks in MACE or mortality.

A1c Trajectory MACE Outcome All-Cause Mortality
Outcome

Other Results

Low Reference group Reference group Good baseline risk

profile

Intermediate Stable HR: 0.82

95% CI: 0.46-1.47

P=0.51

HR: 1.05

95% CI: 0.59-1.85

P=0.88

Baseline risk profile

comparable to Low

Improved HR: 1.70

95% CI: 1.07-2.70

P=0.02

HR: 2.22

95% CI: 1.42-3.48

P=0.0005

Worse insulin

sensitivity

High Stable HR: 3.77

95% CI: 1.98-7.15

P<0.0001

HR: 4.29

95% CI: 2.30-8.00

P<0.0001

Hyperfiltration

range eGFR

Worsening n/a n/a Younger/shorter

diabetes duration

Higher BMI
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Redesigning Diabetic Retinopathy Screening: From Autonomous AI to Eye
Monitoring Centers

Three separate presentations highlighted novel approaches to and methods of diabetic
retinopathy (DR) screening. Patients with diabetes traditionally are recommended to receive annual
dilated eye exams by an ophthalmologist or optometrist, but we were surprised to learn that this may not be
the case going forward. These presenters suggested that AI, ophthalmic technicians, and less frequent
screenings may increase screening efficiency, without reducing quality of care.

▪ Dr. Michael Abramoff from the University of Iowa presented on the use of
Autonomous artificial intelligence (AI) to screen for DR. Autonomous AI is a point of care
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system operated by clinic staff with a high school degree to diagnose DR. Developed in 2019, the
operator assisted AI system requires no physician or human oversight and delivers instantaneous
results. Compared to screening by an ophthalmologist, Autonomous AI demonstrated high
sensitivity (87.2% vs 33-34%), diagnosability (96% vs 65%), repeatability (99.6% vs 60%), and
specificity (90.7% vs 99-100%). Dr. Abramoff especially highlighted the advantages in diagnosability
of the Autonomous AI system, citing prior findings on clinicians' many missed diagnoses.
Autonomous AI is the first ever FDA approved AI diagnosis and is currently live and integrated with
EHR in numerous clinics, including Johns Hopkins, The Iowa clinic, Albertsons In-Store Clinics,
and the Mayo Clinic. In grocery stores with primary care clinics and a primary care MD, such as
Safeway, Dr. Abramoff noted that a PCP is still involved in ordering the Autonomous AI and
explaining the diagnostic results. Importantly, patients are warned that Autonomous AI screening
does not replace an eye exam, given that the system can only screen for DR and not other forms of
eye disease. Dr. Abramoff was sensitive to the ethical concerns of using Autonomous AI, and
emphasized that clear ethical guidelines are at the center of his work. Next steps for Dr. Abramoff
will be to evaluate whether the use of Autonomous AI improves screening adherence and hopefully
patient outcomes, too.

▪ Dr. Donald Fong from Kaiser Permanente shared his take on DR screening, proposing
an alternative care model for in-person visits. At the Kaiser Eye Monitoring Center (EMC),
certified ophthalmic technicians read fundus photographs taken in the primary care clinic. EMC
personnel are high school educated with approximately nine months of fundus photography
training. Based on the technician's reading, only patients with DR will go on to see an
ophthalmologist. Dr. Fong explained why this care model is more efficient: of the 146,079 patients
screened in 2019, approximately 70% did not have retinopathy, and thus did not need to see an
ophthalmologist for treatment. For these low-risk patients without retinopathy, Dr. Fong
recommended they return in two years, given the low risk of an adverse eye event occurring in that
window. On the other hand, patients screening positive for diabetic retinopathy were placed in the
Eye Monitoring Program (EMP) which sets their next appointment and sends reminders.
Enrollment in the EMP increased the percentage of patients who return for their 1-year follow-up
from 10% to 70%, and 80% of patients reported satisfaction with the program. In comparison to Dr.
Abramoff's Autonomous AI system, Dr. Fong pointed out that the EMP has lower cost, allows
technicians to assess multiple outcomes aside from just DR, and promotes a coordinated care
approach. To understand why patients do not attend follow-up screenings, Dr. Fong performed a
year-long qualitative study, interviewing Mandaring and Spanish speakers (n=86). Five common
themes were identified: (i) participants had a low level of knowledge regarding screenings; (ii) self-
discipline was necessary to attend follow-up appointments; (iii) participants lacked an
understanding of preventative care; (iv) more convenient appointments were needed; and (v)
insurance costs were a barrier for low-income groups. From these findings, Dr. Fong noted that risk
stratifying patients will be important for identifying what populations are especially in need of DR
screening.
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▪ Similar to Dr. Fong, the University of Sydney's Dr. Andrzej Januszewski suggested
that youths with type 1 diabetes should be screened less frequently for DR. Dr.
Januszewski's study evaluated DR progression in type 1 youth (n=2,169, mean age 13.1 years) with at
least two retinal imaging assessments from 1990-2018 at Children's Hospital at Westmead. Using
ETDRS grading, Dr. Januszewski found that 92% of images (n=8,338) had no or minimal DR. At the
next visit, 72% of youths had the same grade, 18% worsened, 10% improved, and only 0.15% reached
grade 5, severe non-proliferative DR. Baseline A1c levels at visit 1 were positively correlated with DR
progression at the next screening, but Dr. Januszewski pointed out that only 0.5% of even the
highest A1c bracket (>9.5%) progressed to grade 5 DR. Based on the findings that DR progresses
slowly in youths, Dr. Januszewski concluded that less frequent DR screening is needed. Given that
poor glycemic control exacerbates disease progression, however, less frequent screenings will
require patients and providers to carefully manage blood sugar levels.
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Observational Study on High-Deductible Health Plans and Diabetic Retinopathy
Suggests They May Delay Care and Potentially Diagnosis as Well

Harvard Medical School's Dr. J. Frank Wharam presented results from an observational study
(2004-2014) on diabetes patients who switch from low to high deductible healthcare plans
(HDHP). In the first study on HDHPs ever to evaluate diabetic retinopathy measures, Dr. Wharam found
that patients who make an employer mandated switch to HDHPs (n=39,798) have greater delays in diabetic
retinopathy care than those who remain on low deductible plans (n=305,852). Over a four-year period, the
HDHP group experienced statistically significant delays in retinopathy screening, mild and moderate diabetic
retinopathy diagnoses, and vision loss diagnoses (adjusted hazard ratios [CI] = 0.89 [0.85,0.92], 0.82 [0.76,
0.89], 0.93 [0.88, 0.99]). Delays in diagnosis of severe diabetic retinopathy were identified but not
statistically significant (adjusted hazard ratio [CI] = 0.90 [0.81, 1.00]).

▪ One limitation of this study was its failure to measure how delays impact visual
outcomes, a relationship Dr. Wharam hoped future research could look into. Given the
importance of timely retinopathy care, HDHPs' delay may have detrimental consequences for
patient vision. Further study is also needed on the effects of HDHPs on vulnerable populations, such
as rural communities, low-income individuals, and people with abnormally high annual deductibles.

▪ $0 cost sharing for retinopathy screening may be a critical step for policymakers to
take. Dr. Wharam highlighted that free retinopathy screenings might prevent delays in diabetic
retinopathy care. As a reminder, all patients with diabetes are recommended to have at least one
dilated eye exam each year; lowering or entirely removing cost may have an immensely positive
impact on patients for which cost is a barrier.

▪ From 2006 to 2019, the number of patients enrolled in HDHPs rapidly increased from
10% to 50% -- but at what expense to patient finances and health? Switching from low to
high deductibles, patients experienced a 43-48% increase in out-of-pocket costs for medical services
over the four-year period. Importantly, HDHPs in prior studies have been shown to delay care for
acute diabetes complications and macrovascular disease. As HDHPs become the predominant form
of health insurance in America, we wonder what more can be done to ensure that mandated plan
switches are not bringing detriment to patient health.

BOULEVARD Phase 2 Trials Suggest Benefits of Faricimab Treatment Over

www.closeconcerns.com 383



Current Anti-VEGF Therapy in DME Treatment

Dr. Veeral Sheth, Director of Clinical Trials at University Retina, presented promising findings
on Roche's faricimab, a novel bispecific antibody that targets Ang-2 and VEGF-A - two drivers
of diabetic macular edema (DME). BOULEVARD, a phase II study, compared monthly injections of
faricimab (6mg or 1.5mg) to Roche's Lucentis (ranibizumab, 0.3mg), a solely anti-VEGF therapy, to assess the
efficacy and durability of faricimab in DME treatment. Faricimab demonstrated superior vision gains in anti-
VEGF treatment-naïve patients (n=163). The adjusted mean change in visual acuity from baseline was +3.6%
higher (p=0.03) with faricimab treatment (+13.9%) than ranibizumab (+10.3%). On the Early Treatment
Diabetic Retinopathy Study (ETDRS) visual acuity chart assessment, 43% of patients in the faricimab group
gained > 3 lines versus 35% of patients in the ranibizumab arm. The 6mg dosage of faricimab appeared to be
more effective in vision gains than the 1.5mg dosage. Faricimab also demonstrated a six-week higher
durability than ranibizumab in off-treatment observation. Adverse events were infrequent (vitreous
hemorrhage = 1.3%, hypertension = 7.5%) and tracked similarly with ranibizumab's rates (vitreous
hemorrhage = 3.4%, hypertension = 9.9%), demonstrating that faricimab was well-tolerated in all dosages.

▪ As a reminder, diabetic retinopathy and diabetic macular edema are caused by Ang-2
and VEGF, which drive vascular leakage, neovascularization, and inflammation.
Although current anti-VEGF therapies demonstrate positive results in clinical settings, real world
data reveals an efficacy ceiling of anti-VEGF treatments and low numbers (<10%!) of patients
receiving the necessary number of intraocular injections. Current anti-VEGF therapies also do not
effectively target Ang-2, but faricimab is able to stabilize retinal vessels by targeting both Ang-2 and
VEGF-A.

▪ Phase III trials, YOSEMITE and RHINE, are currently underway to assess faricimab's
efficacy and durability compared to Regeneron's Eylea in DME treatment. Eylea is
currently FDA approved for treatment of neovascular (wet) age-related macular degeneration,
macular edema, diabetic retinopathy and diabetic macular edema. We look forward to seeing the
results of these trials as faricimab appears to be a promising candidate to improve diabetic
retinopathy and DME care.

Professional Interest Group Discussion on Eye Health: Common Questions on
Ocular Symptoms and Novel Aids to Improve Low Vision

In the first ever professional interest group discussion on eye health at ADA, we learned from
Dr. Richard Calderon and Dr. Richard Shuldiner about early detection and treatment of
diabetic eye disease, in addition to a few rare tools for low vision correction. A common theme
across both talks was the need for an increase in provider awareness and patient education on eye health
topics.

▪ Dr. Calderon from the Joslin Diabetes Center explained that early detection and
treatment of diabetic eye disease is key to vision loss prevention. Steps can be taken to
increase both provider awareness and patient education. Dr. Calderon noted that uncontrolled blood
glucose can cause commonly reported symptoms like blurry vision, and providers must be prepared
to address underlying, unstable diabetes as the cause. If patients report a sudden onset of floaters,
providers should immediately instruct patients to get a dilated eye exam. The sudden appearance of
spots in vision can signify vitreous hemorrhage from diabetic retinopathy or retinal detachment.
From 2010 to 2050, Dr. Calderon explained that the number of people with diabetic retinopathy will
nearly double, increasing from 7.7 million to 14.6 million cases in America. After fifteen years of
having type 1, 96% of patients will have some form of retinopathy. Aside from diabetic retinopathy,
people with diabetes are 4-6 times more likely to develop cataracts and experience rapid
progression. Given these alarming statistics, Dr. Calderon encouraged providers to carefully monitor
and educate the patient early on in their diabetes care, especially on the necessity of annual dilated
eye exams. For type 1 and 2 diabetes and pregnant patients, Dr. Calderon laid out the following "gold
standard" for receiving dilated eye exams:
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◦ Endocrinologists, PCPs, and eye care providers should work together to inform
patients that a multitude of factors can influence their diabetic eye health. Dr. Calderon
explained that proper control of blood glucose, blood pressure, and cholesterol can have astounding
effects on eyes. Every 1% decrease in A1c is linked with a 35-39% decreased risk of diabetic
retinopathy, and healthy blood pressure control can lead to a 20% decreased risk of diabetic
retinopathy.

◦ During COVID-19, the Joslin Diabetes Center has developed the Telemedicine Imaging
Program for diabetic retinopathy. Using of non-mydriatic retinal cameras, Dr. Calderon can
image up to 80% of patient retinas without dilation. Additionally, images can be sent to Joslin for
reading based on careful Early Treatment Diabetic Retinopathy Study guidelines, after which
findings can be sent back to local providers. The advantages of telemedicine are key, Dr. Calderon
explained, overcoming geographic, cultural, and socioeconomic barriers, in addition to fostering
greater patient education. Dr. Calderon emphasized the benefits of non-mydriatic retinal cameras
and telemedicine, but still recommended dilated exams for all patients.

10 Year Medicare Part B Fee-for-Service Trends for Diabetes-Related Eye Disease

The CDC's Dr. Elizabeth Lundeen presented troubling statistics on Medicare Part B fee-for-
service claims for diabetic retinopathy (DR) and diabetic macular edema (DME). Over a ten-year
period (2009-2018), the prevalence of Medicare beneficiaries with diabetes and at least one claim for vision-
threatening DR or DME nearly doubled, from 2.8% to 4.3%. Dr. Lundeen explained that this rise stemmed
from an increasing prevalence of DME and not DR. In terms of treatment, the annual prevalence of anti-
VEGF injections increased from 15.5% to 33.4%, whereas laser surgery, retinal detachment repairs, and
vitrectomy procedures decreased. Racial and ethnic disparities were identified across diagnoses, with the
highest prevalence of DR and DME in black, Hispanic, and American Indian/Alaska Native populations.
Although these groups had the highest prevalence of disease, they received the least amount of treatment;
white patients received the highest number of anti-VEGF injections. As Dr. Lundeen pointed out, these
numbers have important implications for the future, directing our attention to preventing DR and DME
disease progression, increasing the percentage of Medicare beneficiaries who receive annual eye exams
(currently only 54.1%), and reducing racial and ethnic disparities in treatment rates.

"Stable" Versus "Progressive" Kidney Hemodynamics: Leveraging
Intraglomerular Physiology to Predict ESKD Incidence and Severity

In a longitudinal study of 237 Pima Indian participants with type 2 diabetes, Dr. Pierre-Jean
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Saulnier (CHU de Poitiers INSERM, Poitiers University) identified striking correlations
between intraglomerular hemodynamics and end-stage kidney disease (ESKD). Dr. Saulnier and
colleagues stratified patients into either class 1 "progressive" or class 2 "stable" groups based on longitudinal
data of two kidney hemodynamic parameters: glomerular hydrostatic pressure (PGLO) and ratio of afferent
arteriolar resistance (RA) to efferent arteriolar resistance (RE). Using latent class analysis and Cox modeling,
the researchers found that those in class 1 "progressive groups" - both along PGLO and RA/RE parameters -
had greater incidence of ESKD at follow-up. In addition, only one participant fell into the class 1 category for
both PGLO and RA/RE, suggesting two independent progressive patterns leading to ESKD: one distinguished
by non-linear decline in PGLO, the other by non-linear increase in RA/RE. Analysis of kidney histology also
drew correlations between PGLO, RA/RE, and kidney morphology, with lower PGLO and higher RA/RE being
associated with more severe and predictive kidney lesions. These results present novel diagnostic tools -
beyond traditional GFR and albumin-to-creatinine ratio (ACR) measurements - that can be used to predict
ESKD risk early in the course of type 2 diabetes.

▪ Only about 10% of patients (N=23) fell into the progressive class 1 subgroup along the
PGLO parameter, demonstrating a progressive and non-linear decline in PGLO over
200 months. PGLO remained fairly stable for patients in the class 2 subgroup. On average, class 1
patients were younger, had a shorter duration of type 2 diabetes, and showed higher GFR and PGLO
than patients in the class 2 subgroup. 48% percent of patients with class 1 progression developed
ESKD, compared to 27% of class 2 patients. This difference was significant with a P-value of 0.034.

▪ Similarly, around 10% of patients (N=24) showed class 1 progression along the RA/RE
parameter. While class 2 patients showed very little change in RA/RE over 200 months, class 1
patients demonstrated a non-linear ratio increase over the same time course. 88% of class 1 RA/RE
patients suffered ESKD compared to 23% of those in class 2, making the difference highly significant
(P<0.0001). As previously stated, those who fell into class 1 for RA/RE did largely not fall into class 2
for PGLO (with the exception of one patient). Class 1 RA/RE patients were distinguished from class 2
RA/RE patients by longer average duration of diabetes, higher ACR, and higher A1c.

▪ Despite the consequences of diabetic eye disease, Dr. Shuldiner from Low Vision
Optometry explained that with the right tools, "there is life after vision loss". As a low
vision doctor, he creates devices to help patients with low vision, which is fully corrected vision that
is still insufficient to perform desired activities. The biopic telescope glasses and prism readers that
Dr. Shuldiner develops are not like your typical glasses, but the custom designs allow patients to
adjust focusable binoculars based on their needs. Dr. Shuldiner advised patients to ask
ophthalmologists and optometrists for a low vision doctor referral, as very few eye care practitioners
prescribe such unique devices in their offices.

▪ Overall, we were glad to see an open discussion on eye health at ADA this year. One
endocrinologist mentioned that this talk helped him become more informed on how to take care of
his patients' eyes, a topic he felt unsure of before. Given diabetes' many complications beyond eye
disease, we find it important that PCPs and endocrinologists are as well informed as possible.
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Novel Biomarkers, Therapeutic Approaches, and the Genetics of Diabetic
Retinopathy: New Discoveries on the Basic Science Front

Across various sessions on the novel treatment and biomarkers of diabetic retinopathy (DR),
we highlight five basic science presentations that identified target proteins, protective factors, and genetic risk
in the development of DR.
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▪ From the Vall d'Hebron Research Institute in Barcelona, Dr. Rafael Simo presented
findings on early neurodegeneration in DR and identified glial activation and
neuroprotective agents that warrant consideration in DR treatment. Dr. Simo proposed
that neurodegeneration be included in DR classification in clinical trials. Yet not all patients with
microangiopathy showed neurodegeneration, suggesting that screening for retinal neurodysfunction
may identify protective factors. Looking at the retinal samples of non-diabetic donors, diabetic
donors without glial activation, and diabetic donors with glial activation showed that glial activation
in the retina caused a neurovascular impairment via an imbalance in axonal transport proteins and
increased the ERM complex, which Dr. Simo saw as a potential treatment target. In a recent study,
Dr. Simo evaluated the topical use (eye drops) of a neuroprotective agent, GLP-1, to stop or correct
the impairment of the neurovascular unit. Importantly, Dr. Simo discovered that use of GLP-1
regressed vascular leakage in diabetic retinas and restored diabetic retinal cell counts to levels in
non-diabetic mice. The success of GLP-1 in preclinical models made Dr. Simo optimistic about its
potential for novel DR treatments.

▪ Joslin's Dr. Ward Fickweiler discovered that retinal binding protein 3 (RBP3) may be
a protective factor against DR progression. Using data from the 50-Year Medalist Study, Dr.
Fickweiler aimed to understand the correlation between DR severity, thickness of neural retinal
layer, and concentration levels of vitreous and serum RPB3. Dr. Fickweiler utilized colorimetric
assays for vitreous RBP3 concentration evaluation, luminescent assays for testing serum RBP3
levels, and optical coherence tomography to measure retinal layer thicknesses. Interestingly, levels
of vitreous RBP3 were linked with changes in retinal layer thicknesses, specifically thickening of the
ganglion cell layer and thinning of the inner nuclear, outer nuclear, and photoreceptor layers.
Alternatively, older patients with less severe DR, a shorter diabetes duration, and reduced high-
density lipoprotein exhibited elevated levels of vitreous RBP3. Lastly, lower serum concentrations of
RBP3 were linked with low vitreous RBP3 levels and the use of laser photocoagulation, a treatment
for DR. More studies are needed to assess whether RBP3 levels and localization have therapeutic or
diagnostic potentials.

▪ William Miller from Penn State College of Medicine discovered that a signaling axis
that involves reactive oxygen species may be a useful treatment target for DR. For
context, the REDD1-GSK3-Nrf2 signaling axis is activated by an increase of reactive oxygen species
(ROS), but diabetes prevents a normal response of Nrf2. In mice, Miller found that deletion of the
REDD1 protein promoted Nrf2 activity through a mediator, GSK3, thus preventing the oxidative
stress that occurs with diabetes. Miller suggested that this important signaling axis may be useful in
the treatment of DR, but further study is needed.

▪ Over at the University of Alabama Birmingham, Dr. Cristiano Vieira found that the
compound DMHCA corrects retinal structure, function, and cholesterol levels in mice.
In healthy controls, mice with induced type 2, and mice receiving DMHCA, Dr. Vieira determined
that DMHCA treatment restored stable cholesterol levels in diabetic retinas and slowed the
progression of DR in diabetic mice. As a reminder, diabetes causes a decreased number of
circulating angiogenic cells (CACs), leading to increased retinal and bone marrow inflammation.
DMHCA was able to enhance specific stem cell signaling and increase the levels of CACs.
Importantly, these findings highlight the possible benefits of DMHCA on retinal and bone marrow
pathology in diabetes.

▪ Dr. Lucia Sobrin from Massachusetts Eye and Ear offered insight into the possible
genetic risk factors that explain DR progression. DR is significantly influenced by non-
genetic factors such as duration of diabetes, proper glycemic control, and blood pressure, but
relatives of patients with DR have up to three times the risk of DR compared to those without DR
relatives. Dr. Sobrin explained her work on Genome-Wide Association Studies (GWAS) which use
high density sampling of the genome to identify sets of related genes with effects on certain diseases.
A variety of studies have been able to identify genes and proteins associated with decreased risk of
DR, but one challenge has been replicating findings in different cohorts. Dr. Sobrin remained
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confident in the future of GWAS studies and called for larger collaborative work to identify DR's
underlying genetic basis. Aside from larger sample sizes (in the ballpark of 10,000 participants), Dr.
Sobrin believed the field would gain greater success by minimizing study to only type 1 or type 2,
utilizing imaging technology in concert with GWAS studies, and defining controls and cases more
rigorously.

Joslin Diabetes Center Identifies Possible Link Between Cognitive Decline,
Cardiovascular Disease, and Diabetic Retinopathy

Emily Wolfson from the Joslin Diabetes Center presented findings from a retrospective study
on the Joslin 50-Year Medalist Study, analyzing cognitive functioning, cardiovascular disease,
and proliferative diabetic retinopathy (PDR). The original cross-sectional study on adults with type 1
diabetes for at least 50 years (n=1000) identified worse memory scores in patients with diabetes than healthy
controls. In the current study, Wolfson's team identified a link between cognitive functioning, diabetes
complications, and structural differences in retinal layer thickness and vascular density. Decreased cognitive
functioning was linked to both cardiovascular disease and proliferative diabetic retinopathy. Cardiovascular
disease was associated with worse immediate memory, while PDR was linked with decreased psychomotor
speed. Structural differences in the retina, specifically thinning of the outer nuclear layer, was linked with
decreased psychomotor speed, decreased immediate memory recall, PDR, and cardiovascular disease.
Wolfson used optical coherence tomography (OCT) to visualize the individual layers of the retina and identify
these trends. OCT angiography showed that vascular density is linked to cognitive functioning and diabetes
complications as well. Lower vascular densities of the superficial and deep capillary plexus were linked with
PDR. High vascular densities of the superficial plexus and deep plexus were associated with higher
psychomotor speed and better delayed memory, respectively. These results may identify a common
underlying mechanism of cardiovascular disease, PDR, and decreased cognitive functioning in people with
type 1 diabetes.

▪ Cognitive differences were identified based on sex, age, and duration of diabetes.
Whereas females exhibited improved delayed and immediate memory, older participants with
longer duration of diabetes had decreased psychomotor speed. These findings were not too
surprising based on population trends, but we'd be interested to know how interventions could
better individualized to support different demographic groups.

▪ As a reminder, OCT is a non-contact imaging tool that provides cross-sectional images
of the retina using near infrared light. If longitudinal studies can confirm the link between
retinal structures, cardiovascular disease, and cognitive functioning, OCT may be an important non-
invasive, screening tool for people with diabetes.

SEARCH Study Uncovers Cognitive Differences in Youth with Type 1 and Type 2

University of Colorado's Dr. Allison Shapiro presented results from the SEARCH for diabetes
in youth study, finding that youths with type 2 diabetes have lower cognitive functioning than
those with type 1. In the study (n=1380, mean age 21 years), Dr. Shapiro used the NIH Toolbox Cognition
Battery test to evaluate fluid and crystallized cognition in individuals with youth-onset diabetes (mean
diabetes duration = 11 years). Fluid cognition tests, which evaluate executive functioning, showed that youth-
onset type 1 and type 2 diabetes resulted in lower than average scores than the general population. Differences
were found between diabetes youth as well: those with type 2 diabetes (n=285) scored lower than type 1
youths (n=1095) on all measures of fluid cognition (composite fluid cognition, processing speed, inhibitory
control and attention, working memory, episodic memory, set-shifting, all p<0.001), even when accounting
for covariates. Given that fluid cognition is influenced by crystallized cognition formed in early development,
Dr. Shapiro's investigated whether crystallized cognition was able to account for the differences in type 1 and
2 youths. Interestingly, crystallized cognition picture vocabulary tests revealed significantly lower scores for
type 2 youths (p<0.001). When accounting for crystallized cognition differences, the differences in fluid
cognition between type 1 and 2 youth became nonsignificant. As such, Dr. Shapiro proposed that youth with
type 2 diabetes may experience unique factors that hinder crystallized cognitive development, thus explaining
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the differences seen in fluid cognition. These cognition-based findings have important clinical implications, as
deficits in fluid and crystallized cognition can impede diabetes self-care and health literacy. To close these
gaps, Dr. Shapiro hopes to see interventions that can improve both types of cognitive functioning.

▪ We were especially shocked to learn that youths with diabetes have lower than
average cognitive scores, sometimes scoring a full standard deviation below average
youths in the general population. Dr. Shapiro did not explain this finding, but we'd be
interested to know what interventions are in place to reduce the disparity between healthy and
diabetes populations.

Management of Painful Diabetic Peripheral Neuropathy

Sheffield Teaching Hospital's Dr. Solomon Tesfaye presented recommendations for the
management of painful diabetic peripheral neuropathy (DPN), from diagnosis to treatment.
Simple observation of symptoms is commonly used to diagnose diabetic neuropathy, but Dr. Tesfaye's team
suggested use of more objective measures: a unique "one stop shop" visit that combines foot, eye, and renal
screening using a DPN-Check, SUDOSCAN, and DN4 Questionnaire. Use of more objective measures like
these will hopefully help identify more cases of painful DPN, which has often been under-diagnosed. For
treatment with therapies like pregabalin, gabapentin, amitriptyline, or duloxetine, Dr. Tesfaye recommended
low starting dosages, slow titration, and cautioned against the use of opioid agonists (tramadol, tapentadol,
and oxycodone) in combination therapy. With little consensus over which drugs are best, Dr. Tesfaye spoke
about his ongoing head-to-head, double-blind, cross-over trial study (n=140), which aims to identify both the
optimal first line drug and combination of drugs to treat painful DPN. In 22 centers in the UK, participants
are receiving monotherapy of amitriptyline, duloxetine, or pregabalin for six weeks, followed by a ten-week
combination of this drugs. We anxiously await the results of this trial, which will help clinicians avoid the
therapeutic trial and error that often occurs in DPN management. Despite his extensive research into drug
treatments for DPN, Dr. Tesfaye proposed that a multidisciplinary, non-pharmacological approach to painful
DPN management may allow for more specialized treatment.
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▪ In the search for other types of painful DPN management, Dr. Tesfaye noted that low
vitamin D levels, Nav1.7 mutations, and the central nervous system may be possible
pain targets. Results from Dr. Tesfaye's study in 2019 were surprising, revealing low vitamin D
levels in painful DPN patients. With this in mind, Dr. Tesfaye suggested that vitamin D deficiency
screening may give insight into DPN management. Similarly, Nav1.7 is a voltage-gated sodium
channel that is linked to neuropathic pain; zero rare Nav1.7 variants were found in patients with
painless DPN (n=78), but 12 rare variants existed in the painful DPN group. Lastly, painful DPN
patients exhibited abnormal blood flow in the right thalamus in comparison to painless DPN and
healthy controls.

Policy, Epidemiology, and Education
CDC's Epidemiological Data Points to Decreasing Risk of Incident Diabetes and
Death Between 1997 and 2018

CDC's Dr. Yiling Cheng presented new epidemiological data showing that the risk of both
incident diabetes and death were decreasing between 1997 and 2018. Specifically, his study
examined the lifetime risk of diabetes among people without diabetes and years of potential life lost among
people with diabetes; the study also compared these measures among sex and racial/ethnic subgroups. Using
data from the US National Health Interview Survey (NHIS) and the National Vital Statistical System (NVSS),
the study utilized the dynamical model of illness-death in a cross-sectional/current approach. Dr. Cheng
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reported the baseline characteristics of adults aged 18-84 between 1997 and 2018, highlighting that the age at
interview for each time period was consistent: 43.5 in 1997-1999 (n=95,179); 44.3 in 2005-2009 (n=122,240),
and 45.8 in 2015-2018 (n=111,737). He also mentioned that the prevalence of diabetes consistently increased
over these time periods from 5.1% to 7.8% to 9.3%. As for the adjusted incidence of diabetes by time period,
Dr. Cheng shared that the incidence increased from 1997-1999, reached its peak in 2005-2009, and decreased
afterwards. Regarding mortality, he highlighted that mortality has been decreasing consistently between 1997
and 2018 regardless of diabetes status, though people with diabetes had "double the risk of death" compared
to those without diabetes. Not surprisingly, the data showed that the adjusted lifetime risk of diabetes
decreases with increasing age, and that this risk has also decreased between 1997 and 2018. Regarding
adjusted years of potential life lost for people with diabetes, this measure decreased with increasing age (8.6
at age 20 vs. 2.6 at age 60 for 2015-2018); 2000-2004 was the time period with the highest years of potential
life lost while 2015-2018 was the lowest. When comparing men and women, the risk of diabetes incidence was
similar, although men with diabetes had a significantly higher number of years of potential life lost. When
examining by racial/ethnic subgroup, Dr. Cheng highlighted that disparities persist: non-Hispanic whites had
a lower lifetime risk compared to non-Hispanic blacks and Hispanics. Interestingly, however, Hispanics had
fewer years of potential life lost (7.7 at age 20 for 2005-2009) compared to non-Hispanic whites (14.9) and
non-Hispanic blacks (10.8). While these data are promising in terms of our progress of diabetes prevention
and treatment over recent years, we continue to observe significant disparities that should be further
examined.

Discussion on Diabetes Self-Management Education and Support (DSMES):
Leaders Call to "Raise the Roof" on Number of DSMES Users, New Guidance from
the 2020 Consensus Statement

We tuned into a bustling session on the 2020 DSMES consensus statement for adults with type
2 diabetes, just published in Diabetes Care, led by the always inspiring Dr. Margaret Powers
(HealthPartners), Ms. Joan Bardsley (Medstar), and Dr. Clipper Young (Touro University, CA)
as well as longtime patient leader Ms. Anna Norton, CEO of Diabetes Sisters. We loved watching
the "chat box" light up with lively discussion from Diabetes Care and Education Specialists from around the
world, who all agree that DSMES is underutilized and that streamlining referral and reimbursement to these
services will be critical to improving access moving forward. According to data presented by Dr. Powers, only
5% of Medicare beneficiaries with newly diagnosed diabetes receive DSMES services (even though it is in fact
covered), and only 7% of individuals on private health insurance use DSMES within 12 months of diagnosis.

▪ Dr. Powers emphasized the importance of having open, encouraging conversations
with patients when introducing them to DSMES services. In particular, she recommends
beginning appointments with questions to identify patients' strengths and needs. Even though HCPs
may be hesitant to "go down a rabbit hole" by questioning patients at the beginning of an
appointment, Dr. Powers emphasized that these "rabbit holes" are often the most important topics
to discuss. Asking patients, "How can we best help you?" often opens up surprising conversations
that can be highly informative to later care. Furthermore, HCPs should express that DSMES is not
simply "telling patients what to do"; it is a fluid, collaborative, and patient-centered process that
utilizes personalized goal setting and behavior change support.

▪ The new guidelines highlight four critical times to provide and modify DSMES: (i) at
diagnosis; (ii) annually and/or when not meeting treatment targets; (iii) when complicating factors
develop (i.e. develop renal disease, planning pregnancy, changes in basic living needs, especially
during COVID-19); and (iv) when transitions in life and care occur (i.e. going into a nursing home,
discharge from inpatient to outpatient, starting CGM, insurance changes). As with much of diabetes
care, education is not a "one and done" process. Goals need to be continually reassessed and
developed based on the needs of the patient.

▪ Ms. Bardsley made the insightful comment that referral to DSMES services does not
only have to be done when a patient is doing "poorly." Honing-in on the "support" aspect of
the DSMES, she noted that Specialists should also support patients to ensure that any beneficial
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behaviors continue into the future. We were reminded of The diaTribe Foundation alumni Adam
Brown's emphasis on the importance of "bright spots," or points in diabetes self-management that
are working and could be done more often.

▪ One key area where recommendation of DSMES services could be increased is at the
transition from in-patient to out-patient care. One Specialist in the "chat box" mentioned
that often patients who are diagnosed with diabetes in the hospital receive survival skills education
but are not then referred to DSMES. As most in-patient care is already at capacity, automatization of
a PCP appointment and DSMES referral from the PCP at hospital discharge could streamline efforts
for all parties involved.

▪ Many session attendees seemed interested in the ins and outs of reimbursement for
DSMES. One Specialist mentioned providers are often not aware of the ADA guidelines for DSMES
diagnostic criteria (for commercial insurance patients) or Medicare diagnostic criteria (for Medicare
beneficiaries).

◦ Dr. Powers also took the time to clarify that all providers (MD, DO, NP, PA)
can make referrals to DSMES, though Medicare only allows referral from the provider
"primarily responsible" for diabetes care.

▪ Overall, we are very impressed by the comprehensive and collaborative nature of the
new consensus document and hope to see payers and providers continue to support Diabetes
Care and Education Specialists in this important endeavor. A hearty congratulations to the ADCES
(f0rmerly known as AADE), ADA, Academy of Nutrition and Dietetics, American Academy of Family
Physicians, American Academy of PAs, American Association of Nurse Practitioners, and the
American Pharmacists Association. Now, we'd like to see lots of focus on, given this incredible
content, how the marketing and translation for multiple groups can be optimized even further.
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Twenty Years of Pediatric Diabetes Surveillance-What Do We Know and Why It
Matters-The SEARCH for Diabetes in Youth Study

Kicking off a session on recent results from the SEARCH study, Dr. Jean Lawrence (Kaiser
Permanent Southern California) provided an overview of the epidemiology of type 1 and 2
diabetes in children and adolescents in the US. As background, the SEARCH study (funded by the
CDC and NIDDK) is an observational study of youth-onset (<20 years old) diabetes in the US since 2000.
SEARCH is the largest youth-onset diabetes registry in the US and prides itself on being broadly
representative of the US population in terms of race/ethnicity, geography, and health systems. Overall,
SEARCH has documented a troubling rise in the incidence of both type 1 and type 2 diabetes among US youth.
The incidence of type 1 diabetes increased from 19.5 to 22.3 per 100,000 from 2002-2003 to 2014-2015, while
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the incidence of type 2 diabetes increased from 9.0 to 13.8 per 100,000 over the same time period. This
translates to an annual percent increase of 1.9% for type 1 diabetes and 4.8% for type 2 diabetes. In general,
rates of increase for both type 1 and type 2 diabetes were generally higher among for people of color, although
the absolute incidence rate for type 1 diabetes is highest among whites. These results points to an urgent need
for greater diabetes prevention efforts among at-risk populations, and planning for future healthcare needs of
these youth as they transition to adulthood.

▪ Next up, UNC's Dr. Amy Mottl provided a sobering look at morbidity and mortality
trends in pediatric diabetes. SEARCH findings suggest that morbidity and mortality in youth-
onset diabetes begins early, within the first 10 years of diabetes duration. Troublingly, there are
significant disparities in morbidity and mortality in the United States according to diabetes. Most
dramatically, vascular complications are far more likely for youth with type 2 diabetes: Youth with
type 2 have a 14-times greater risk of DKD, 9-times greater risk of peripheral neuropathy, 36-times
greater risk of arterial stiffness, and a 12-times greater risk of hypertension than counterparts with
type 1 diabetes (there is no significant difference in the risk of retinopathy and cardiovascular
autonomic neuropathy between youth with type 1 vs. type 2 diabetes). Mortality is also significantly
higher for youth with type 2 diabetes than type 1 diabetes (70.6 vs. 185.6 per 100,000 person years).
Dr. Mottl pointed out that the social and economic structure with the US greatly explains these
disparities, pointing to lower rates of health insurance, food security, and social support among
youth with type 2 diabetes (who tend also to be non-white). Implicit bias among HCPs is also at play
here: Dr. Mottl's data suggests that youth of color with diabetes are significantly less likely to report
having received recommended screenings for diabetes complications. Overall, these sobering
findings underscore the vast amount of work that needs to be done to intervene upon these
disparities.
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Presidential Healthcare and Education Address Outlines the Future of DSMES to
Include Cooperation Among Sectors, Behavioral Science, and Actively Combatting
Boredom

To kick off day two of ADA, CEO Ms. Tracey Brown, President of Healthcare and Education Dr.
Mary de Groot, and Outstanding Educator Awardee Dr. William Polonsky discussed the
history of the Scientific Sessions and the future of DSMES. Ms. Brown began the first virtual session
with a look back at the first ADA in the 1940s - which was attended by 250 people to listen to five
presentations. Now, 12,000+ people are in attendance to see over 800 presentations, 1,800 posters, and
2,400 abstracts. She emphasized that the Scientific Sessions' mission, advancing research, education,
prevention, and care, is stronger than ever. This provided a great segue to the presentations in this session,
which included Dr. de Groot's Healthcare and Education Address and Dr. Polonsky's Outstanding Educator in
Diabetes Award Lecture. Both presentations outlined the progress of diabetes care and education, with
specific reference to the importance of behavior in both disciplines.

▪ In light of COVID-19, during which behavioral change has been integral to curbing the
virus' spread, Dr. de Groot advocated for the future of behavioral science in diabetes
care. This future depends on a model of person-based care, in which assessment, clinical
recommendations, and treatment options flow from the patient and depend on a strong patient-HCP
relationship. Patients at the center of care will also make necessary collaboration between different
parts of a care team possible to best support people with diabetes. According to Dr. de Groot, the
next golden age of behavioral science in diabetes involves an integrated care team for every person,
expanding access to medicine, endocrinologists, care and education specialists, psychologists, social
workers, and more. As new systems are enacted, their accessibility to all people with diabetes is of
the utmost importance. Dr. de Groot stressed that successful care requires early identification of
social determinants of health, interventions that make diabetes care equitable, and the removal of
weight, blood glucose, A1c, and TIR stigma. To be actionable, Dr. de Groot pointed the audience to
the newest DSMES consensus statement that outlines four critical periods of diabetes education: (i)
at diagnosis; (ii) annually and/or when not meeting treatment targets; (iii) when complicating
factors develop; and (iv) when transitions in life and care occur. Once people recognize the
importance of behavior and its ability to even the playing field, then fully integrated care can
leverage scientific advancements to both prevent diabetes and improve the lives of those with the
condition. HCPs must screen patients for psychosocial conditions, advocate for multidisciplinary
teams at their institutions, supporting funding behavioral science research and programs, and work
with large professional organizations like ADA. Dr. de Groot concluded her talk with an important
message: "medication and devices only work if we use them, and the time has come to recognize and
celebrate the foundational roles of education and behavior in all aspects of diabetes."

▪ Dr. Polonsky cautioned that while diabetes care and education specialists are
qualified and well-meaning, all still have to be cognizant of making DSMES exciting
for patients. He candidly warned against the danger of boring education sessions, backed by
disappointing data from 2018 on attendance of group DSMES sessions. Specifically, in an evaluation
of diabetes group visits, only 3.9% of participants attended all four education sessions. Combined
with PCPs under referring patients to DSMES services, many people stop going to sessions because
of conflicting commitments. Dr. Polonsky wagered that this means that patients don't think their
sessions are worth the inconvenience, leaving it up to educators to change their methods to engage
participants. Potential ways to do so are as follows:

◦ Cut down content of DSMES sessions. Dr. Polonsky stated that addressing concerns
about participants' specific medications is more effective and important than explaining
medication classes broadly. Further, participants can benefit more from dietary changes
than learning about carb counting, reading example food labels, and learning about the
biochemical pathways involved in diabetes complications.

◦ Personalize sessions. Participants are more likely to learn from discussions or Q&A
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sessions on their specific questions or confusions. It's beneficial to frame classes as
meaningful for each participant to promote interest and learning.

◦ Be willing to reflect on sessions in a constructive way. Dr. Polonsky believes that
educators have to be aware of their own potential shortcomings when facilitating sessions
to become better teachers. He recommends keeping track of no-shows/dropouts,
interviewing those individuals to find out what they were looking for, and consistently
working to be "less boring." Only then will DSMES reach the most people and be the most
beneficial.

10 Year Medicare Part B Fee-for-Service Trends for Diabetes-Related Eye Disease

The CDC's Dr. Elizabeth Lundeen presented troubling statistics on Medicare Part B fee-for-
service claims for diabetic retinopathy (DR) and diabetic macular edema (DME). Over a ten-year
period (2009-2018), the prevalence of Medicare beneficiaries with diabetes and at least one claim for vision-
threatening DR or DME nearly doubled, from 2.8% to 4.3%. Dr. Lundeen explained that this rise stemmed
from an increasing prevalence of DME and not DR. In terms of treatment, the annual prevalence of anti-
VEGF injections increased from 15.5% to 33.4%, whereas laser surgery, retinal detachment repairs, and
vitrectomy procedures decreased. Racial and ethnic disparities were identified across diagnoses, with the
highest prevalence of DR and DME in black, Hispanic, and American Indian/Alaska Native populations.
Although these groups had the highest prevalence of disease, they received the least amount of treatment;
white patients received the highest number of anti-VEGF injections. As Dr. Lundeen pointed out, these
numbers have important implications for the future, directing our attention to preventing DR and DME
disease progression, increasing the percentage of Medicare beneficiaries who receive annual eye exams
(currently only 54.1%), and reducing racial and ethnic disparities in treatment rates.

Learnings from Trends in A1c across Germany/Austria, Sweden, and the US

Dr. Anastasia Albanese-O'Neill from the University of Florida presented data from a cross-
sectional study (n=86,323) on three registries from Germany/Austria (DPV Registry), Sweden
(SWEDIABKIDS, NDR), and the US (T1D Exchange Clinic Network). The percent change in mean
A1c was calculated for each registry, finding statistically significant changes in Sweden (-0.32%, p<0.001) and
the US (change = +0.24%, p<0.001). The +0.49% increase in A1c in Germany/Austria was not significant
(p=0.49). In addition, mean HbA1c was calculated for each time point based on age, finding clear differences
in each country. Overall, A1c tended to trend up adults over age 25 in Germany/Austria, with variability in A1c
for younger ages. In Sweden, all age groups (<13 to >65) exhibited statistically significant decreases in A1c
from 2011 to 2017. The largest decrease in A1c was for pediatric populations (-0.5%, p<0.001) and the
smallest decrease was for adults over age 65 (-0.13%, p<0.001). In US populations, nearly all age brackets had
increased A1c by 2017. Only the percent change in A1c increased for ages 45 to 65 but was not significant.
Visual representations of these findings are seen below.
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▪ We were optimistic about the increased use of CGM across all countries, particularly
in Sweden. With a growth of 0% CGM use to 60.2% from 2011 to 2017, we wonder what practices
are driving CGM adoption. While Dr. Albanese-O'Neill did not dive deeply into this point, we are
certainly curious to know whether Sweden's positive trend in A1c has any correlation with the stark
increase in CGM usage. The findings from this international comparative study encourage us to
learn from countries with better outcomes.

Elderly Medicare Beneficiaries with Diabetes Face High Out of Pocket Healthcare
Cost Burden.

Dr. Joohyun Park of the Centers for Disease Control and Prevention presented important data
on the high out of pocket burden experienced by the majority of elderly Medicare beneficiaries
with diabetes from 1999-2015. Overall out of pocket expenses have increased (controlled for inflation to
2015 values) over this time period with 50% of beneficiaries having out of pocket costs >10% of their income
and 25% of beneficiaries with out of pocket expenses >20% of their income - total per capita out of pocket cost
was approximately $5,000 per year. This study was conducted among a population of 28,133 Medicare
beneficiaries over the age of 65 with diabetes. Out of pocket expenses (coinsurance, copayments, deductibles,
premiums, and services not covered) are important to consider because they often play a more significant role
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in patient's choices surrounding care than the total costs of treatment. Out of pocket expenses can also have
adverse impacts on patient health through financial hardship, cost-related nonadherence, and poor health-
related quality of life.

▪ Beneficiaries were also compared across income quartiles with beneficiaries in the
lowest income quartile having the highest prevalence of out of pocket burden >20% of
their income. Beneficiaries were also compared by race/ethnicity finding non-Hispanic whites had
both the highest out of pocket costs and prevalence of high out of pocket burden.

A Review of the Impact of Health Policy Changes on Diabetes Care

Three presentations in a session on health policy changes and diabetes care delved deeper into
the intricacies of different issues in health policies, from government-mandated care through the
ACA and Medicaid to private insurance companies' high deductible healthcare plans:

▪ Yale's Dr. Kasia Lipska highlighted the essential impact of the ACA on those with
chronic health conditions. Policies regarding pre-existing conditions, guaranteed issue, and
lifetime limits have defined the ways in which patients with diabetes are able to access care. There
are many federal policies currently pending that could address the most urgent need in the US. The
most important policies that Dr. Lipska prioritized were those meant to reform prescription drug
prices and the affordability of premiums, as those that will do the most to improve the system to
make it better for people with chronic health conditions. Access needs to be consistent, affordable,
and guaranteed in order to ensure just outcomes for all patients with diabetes.

▪ Medicaid expansions can have a huge influence on health outcomes for people with
diabetes, as described by Dr. Rebecca Myerson (UW Madison). Thanks to the increased
eligibility for Medicaid offered by the ACA, more patients with diabetes are able to qualify for
coverage. This talk delved into data offered by IQVIA's Xponent database, which has shown that the
increase in Medicaid enrollment has resulted in a 40% increase in utilization and uptake of diabetes
drugs, like metformin, insulin, and other insulin analogs. It is hypothesized that with more coverage,
more people will be able to access consistent care and preventive therapies, ultimately leading to
better outcomes.

▪ Data analysis and research could provide better options for the future of commercial
health insurance plans, as demonstrated by Harvard's Dr. J Frank Wharam. Over 59%
of Americans get their insurance through private companies, with 49% of all US plans offered
through employers. High deductible health plans have grown more popular since the roll out of ACA
plans, which makes affordability more difficult for individuals. Research efforts show what impact
certain policies can have; value-based health insurance design can offer better outcomes for patients
at a lower cost. Population-tailored health design can be used to divert resources to low income
populations, who are more vulnerable and thus need more protection in health services.

A Review of the ADA Session on Disparities in Diabetes Care, Addressing the
Question, "What Can We Do About It?"

Disparate diabetes care for minority youth exists as early as one year after diagnosis. The data
in this session paint a powerful image: the younger the diagnosis of diabetes, the higher the likelihood that the
patient will be on trajectory for poor results. Disparities in outcomes and access are starkest in communities
of color. African American and Latinx school-aged populations are at greatest risk for complications from
diabetes. The injustice in our healthcare system was made clear by the data offered in this symposium. This
should motivate all of us to work to address the gaps in care that are seen all throughout the country.

▪ African American and Hispanic patients are disproportionately at high risk for
complications. Communities of color are less likely to be integrated in diabetes groups, such as
camps or other communities designed to support those with diabetes. By and large, there is a higher
percentage of risks like food insecurity, inability to make copayments for supplies, and a lack of
social support from the schools.
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▪ Families have competing demands, which means that diabetes care cannot always be
the highest priority. Between work, school, and other aspects of family life, many families do not
have the time or the resources to handle a 24/7 condition like diabetes. Its management requires
health literacy, consistent access to a provider, the ability to afford supplies and medications, and a
tireless dedication that can be hard to do day in and day out. Families need low-intensity strategies
for newly diagnosed and younger patients, which can include community-based support, at-home
education, and outreach following diagnosis. Multidisciplinary teams can help address the
challenges established by a diagnosis of diabetes.

▪ The symposium on health disparities included five physicians and researchers who
practiced in areas of underrepresented and underserved youth. All five presenters,
including Dr. Elizabeth Lynch, Dr. Jeffrey Gonzalez, Dr. Arshiya Baig, Dr. Shivani Agarwal, and Dr.
Ashley Butler, citied the role of social determinants of health. Where you live, how much money you
make annually, and your education level all determine how well you are able to take care of your
health. As a result, the gap in health disparities grows for those with low income and those in
communities of color. Providers need to do more to ensure that their practices are inclusive and are
meeting patients where they are: if providers are unable to provide culturally competent care, the
patient ultimately suffers from that unequal treatment. We need to do more, as a community, to
help address the inequities in care that are resulting in such devastating outcomes for African
American and Latinx children with diabetes.

NAFLD/NASH
AZ's GLP-1/Glucagon Dual Agonist Cotadutide Reduces Liver Fat and Improves
NASH Biomarkers in Phase 2a Readout

AZ's Dr. Victoria Parker presented encouraging phase 2a on GLP-1/glucagon dual agonist
cotadutide (MEDI0382) in NASH. Participants with type 2 diabetes (A1c <8%) and overweight/obesity
(n=21) were randomized to receive cotadutide or placebo for 28 days. After this period, people on cotadutide
showed significant reductions in postprandial hepatic glycogen content (-100.2 mmol/L vs. +5.5 mmol/L,
p=0.023), a 27% relative reduction in fasting hepatic glycogen content (p=0.003), and a 33% relative
reduction in liver fat (p=0.006). Additionally, the cotadutide group saw reductions in fasting levels of amino
acids that are typically elevated with NASH, including alanine, glutamate, glycine, lysine, and threonine levels
vs. placebo (all p<0.05). Overall these results point to cotadutide as a promising therapy for NASH, an area of
significant unmet need with no currently-approved therapies.

▪ These findings are in line with recent phase 2b data from AASLD 2019, in which
cotadutide reduced the levels of several liver enzymes (ALT, AST, and GGT) and reduced body
weight vs. placebo (p<0.003). At a 300 ug dose cotadutide even out-performed GLP-1 agonist
liraglutide for weight loss (p=0.022).

▪ Notably, cotadutide was recently granted FDA Fast Track designation following the
initiation of an additional phase 2 trial. Fast Track designations are granted to expedite the
review of drugs with the potential to fill a large unmet medical need. AZ will now be privy to more
regular meetings with FDA to discuss the development of cotadutide in NASH and may also be
granted Priority Review down the line if certain criteria are met. Fast Track designations are by no
means uncommon in the NASH space, especially given the total lack of approved therapies to treat
NASH.

Liver Fibrosis Scores Do Not Predict Response to Therapy: Data from Dr. Ralph
DeFronzo's Triple Combo Therapy of Pioglitazone, Exenatide, and Metformin

Dr. Olga Lavrynenko (University of Texas Health Science Center, San Antonio, TX) presented
encouraging data on Dr. Ralph DeFronzo's famed "triple combination therapy" (TZD
pioglitazone, GLP-1 agonist exenatide, and metformin) in people with type 2 diabetes and
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NAFLD. Participants (n=144; average A1c 8.8%) were randomized to receive either triple combination
therapy or conventional therapy (metformin, SFUs, and insulin) for two years. Both triple therapy and
conventional therapy significantly reduced A1c, but the A1c improvements were far greater in the triple
therapy arm (-2.7% vs. -1.8%, p<0.01). Furthermore, triple therapy significantly reduced levels of the liver
enzymes AST (30.6 to 25.1 U/l, p<0.01) and ALT (45.4 to 38.9 U/l, p<0.01), whereas no change was seen in
the conventional therapy arm. Interestingly, despite this improvement in NAFLD-related liver enzymes with
triple therapy, neither therapy showed any reduction in any liver fibrosis scores (FIB-4, APRI, and NFS).
According to Dr. Lavrynenko, this indicates that while such scoring systems are useful in identifying people at
risk for fibrosis, they are less useful for predicting the response to therapy. We would have liked to see liver
biopsy results to have more certainty around the NAFLD-related improvements seen with the triple
combination therapy, the point is well-taken that we should be very sure of the validity of the liver fibrosis
scores used as trial endpoints for NASH/NAFLD therapies. Currently the FDA and EMA accept two primary
endpoints for NASH therapies: resolution of NASH with no worsening of fibrosis and decrease in Steatosis
Activity Fibrosis score (SAF). Notably, SAF was not one of the fibrosis scores evaluated in this study, but we
would be very curious to see a detailed investigation of how this measure correlates with harder biomarker-
based and biopsy-based measures.

NAFLD/NASH Posters

Title Authors Details and Implications

Liraglutide Improves NAFLD

in Patients with Type 2

Diabetes

Debasis Basu, Soumyabrata Roy

Chaudhuri, Nilakshi Deka
▪ Treatment with liraglutide

reduced weight (p<0.001),

increased stage fibrosis

reversibility (p=0.003), and

lowered AFRI score

(p<0.001) in patients with

type 2 and NAFLD.

▪ Treatment with liraglutide

also improved A1c

(p<0.001), systolic blood

pressure, and diastolic

blood pressure (p<0.001)

▪ Liraglutide significantly

reduced hepatic fibrosis and

decreased transaminase,

weight, and blood pressure.
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MSDC-0602k, a New Oral

Insulin Sensitizer in Insulin

Resistant NASH Patients with

and without Type 2 Diabetes

(T2D)

Jerry R. Colca, Bo Hyun Lee,

Julie S. Iwashita, Howard C.

Dittrich, Stephen A. Harrison

▪ MSDC-0602K is a "next

generation insulin

sensitizer," acting on the

mitochondrial pyruvate

carrier (MPC) and weakly

binding to PPARγ.

▪ MSD-0602K reduced

insulin secretion and

increased insulin clearance

(as inferred from fasting C-

peptide and insulin levels,

respectfully).

▪ MSDC-0602K significantly

improved HOMA-IR, A1c,

fasting insulin, and fasting

glucose levels at both

middle (125 mg) and high

(250 mg) doses.

Labcorp Data in >19,000

Children with a Diagnosis

Code for T2D Show

Predominantly Normal Liver

Function Tests: Implications

for Identifying Nonalcoholic

Fatty Liver Disease or

Steatohepatitis (NAFLD/

NASH)

Mala Puri, Karina M. Lizzi-

Ansok, Claudia M. Filozof, Barry

J. Goldstein

▪ Levels of liver alanine

aminotransferase (ALT) and

A1c values were

characterized in a large

cohort of patients age 7 to 17

suspected to have type 2

diabetes, NASH, or both

conditions.

▪ Regardless of A1c, ALT

values were higher in males

with both NASH and type 2

than in females with the

same diagnosis.

▪ 29% of both male and

female patients suspected to

have type 2 but not NASH

still had ALT values above

normal thresholds,

demanding the need for

further risk assessment.
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Identifying Diabetic and

Prediabetic Patients Who

Require Pharmacotherapy for

Nonalcoholic Steatohepatitis

Using the FAST Score

Pankaj Aggarwal, Naim Alkhouri
▪ The FAST score - which is

determined from control

attenuation parameter

(CAP), liver stiffness

measure (LSM), and

aspartate aminotransferase

- was calculated

retrospectively from

Fibroscans of 331 NAFLD

patients with either type 2

diabetes or prediabetes.

▪ 15.4% of patients with type 2

or prediabetes fell into the

high-risk group for NASH,

compared to 49% in the

low-risk group and 36% in

the indeterminate group.

▪ Diabetes patients had higher

FAST scores than pre-

diabetes patients, and

parameters like platelet

count, ALT, γ-glutamyl

transferase (GGT), bilirubin,

and BMI could be used to

predict NASH risk.

Liver Fibrosis Is Common in

Patients with Type 2 Diabetes

Mellitus (T2DM) and

Nonalcoholic Fatty Liver

Disease (NAFLD)

Romina Lomonaco, Nada

Fanous, Srilaxmi Kalavalapalli,

Lazaro J. Tejera, Allison

Mccauley, Eddison Godinez,

Lydia Mansour, Sulav Shrestha,

Jonathan S. Marte, Jonathan

Fakhry, Hannah Wang, Diana

Barb, Fernando Bril, Kenneth

Cusi

▪ 546 patients with type 2

diabetes (Mean A1c: 7.5 ±

1.8%) and unknown NAFLD

status were enrolled from

non-hepatology clinics

(internal medicine, family

medicine, and

endocrinology clinics).

▪ Across all three clinics, the

prevalence of NAFLD was

70% (as measured by

CAP≥274) and the

prevalence of fibrosis was

22% (as measured by kPa≥7

in vibration-controlled

transient elastography).

Steatosis and fibrosis were

highly correlated with BMI.
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▪ These data highlight the

underappreciated

prevalence of NAFLD in

patients with type 2, and the

need to use novel diagnostic

panels (e.g. imaging in

addition to ALT levels) in

non-hepatology clinics.

Development of a

Noninvasive Fibrosis Score

for Chinese Patients with

Type 2 Diabetes and

Nonalcoholic Fatty Liver

Disease

Chi Ho Lee, Wai Kay Seto, Kelly

Ieong, David T.W. Lui, Ho Yi

Fong, Helen Wan, Wing Sun

Chow, Yu Cho Woo, Man Fung

Yuen, Karen S. Lam

▪ Researchers developed the

Diabetes Fibrosis Score

(DFS) to better identify

patients with advanced

fibrosis (liver stiffness >9.5

kPa on transient

elastography). Variables

included BMI, platelet

count, and levels of alanine

and aspartate

aminotransferase.

▪ From a cohort of 815 adults

with type 2 diabetes and

established NAFLD, the

DFS performed better than

traditional non-invasive

fibrosis scores (NFS, Fib-4,

and APRI) for accurately

identifying people at

particular risk of severe liver

fibrosis.
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Coadministration of a GLP-1/

Glucagon Receptor Agonist

with an FXR Agonist and ACC

Inhibitor Reverses

Nonalcoholic Steatohepatitis

(NASH) in Diet-Induced and

Biopsy-Confirmed Mice

James L. Trevaskis, Jenny

Norlin, Diego A. Miranda, Jamie

G. Bates, Nora E. Zois, Sanne

Veidal, Michael Feigh, Markus

Latta

▪ Researchers tested the

effects of dual GLP-1 and

glucagon receptor

(GLP1:GcG) with CILO

(farnesoid X receptor

agonist) and FIR (ACC

inhibitor) in mice with/

without NASH (the AMLN

DIO-NASH mouse model

was used).

▪ The combination of CILO

and FIR improved NASH

and fibrosis independent of

weight loss. The effect of the

combined therapy was

greater than those of either

monotherapy.

▪ In combination with

GLP1:GcG, adding CILO

and FIR substantially

decreased NAFLD Activity

Score (NAS) and fibrosis

stage in DIO-NASH mice

relative to GLP1:GcG alone.

Award Lectures and Additional Topics
Kelly West Award Lecture: Dr. Elizabeth Selvin Reinforces the Validity and
Importance of A1c in Addition to CGM, Asserts Impact of Race on A1c is Minimal

Johns Hopkins epidemiologist Dr. Elizabeth Selvin was honored with the Kelly M. West Award
for Outstanding Achievement in Epidemiology. Dr. Selvin delivered an outstanding lecture outlining
her work on the epidemiology of A1c, which has heavily influenced ADA's guidelines on the diagnosis of
diabetes. Indeed, Dr. Selvin's lecture was, in many ways, a defense of the epidemiological, scientific, and
clinical validity of A1c as a measure of glycemic control. While her expertise on the topic was clear, we note
she did not mention the limitation surrounding A1c and "quality" - i.e., that a 7% A1c as a target in cases
where there is even moderate hypoglycemia (over 4%) overstates the "well-being" and safety of patients. Dr.
Selvin directly addressed the "Beyond A1c Movement", expressing concern that the rise of CGM has resulted
in a sort of rivalry - or "false dichotomy" - between CGM-based metrics and A1c. Dr. Selvin was clear and
enthusiastic in her appreciation of the value CGM offers patients and researchers. However, she also asserted
that CGM and A1c measure different aspects of glycemia and neither should be suggested as a replacement for
the other: We must avoid "motivating CGM with the limitations of A1c." We believe most on either side of A1c
vs. CGM discussion would agree that both are valuable tools from a variety of perspectives, but we can also
recognize that the semantics of "Beyond A1c" can appear to discount the value of A1c. She outlined the
limitations of CGM: cost, poor accuracy at low glucose (no longer true for any CGM currently available
commercially - for most, MARD is now under 10%, far better than many BGM), within- and across-sensor
variability, unclear utility in type 2 (data continues to mount on this), the absence of a link to long-term
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outcomes (many would also argue with this, particularly based on 2018 data from Diabetes Care), and
moderate concordance with lab glucose values - aiming to demonstrate that, like A1c, CGM is not perfect.
Driving home this point, Dr. Selvin presented her own data from an ongoing study in type 2 (n=155) showing
that two sensors (Dexcom and Abbott) on the same person often give different values - sometimes
dramatically so, she stated - at the same point in time, and that mean glucose calculations are also not
perfectly correlated between systems (r=0.86, RMSE=17 mg/dl).

▪ Dr. Selvin's work contributed to ADA's 2010 recommendation that A1c can be used as
a diagnostic criterion for diabetes. That same year, Dr. Selvin published (NEJM) an analysis
based on A1c measurements from >11,000 participants in the ARIC (Atherosclerosis Risk in
Communities) study, obtained from whole blood samples that had been in storage for over a decade
- meaning they also came with 15 years of follow-up data. This research demonstrated that A1c is a
useful marker for identifying people at risk for future diabetes, CV disease, and all-cause death - and
also a better prognosticator than fasting glucose, supporting A1c as a diagnostic test for diabetes.

▪ ADA's acceptance of A1c as a diagnostic criterion was controversial, Dr. Selvin said,
for a few reasons. Many were concerned about hemoglobin trait interference with assays,
disruption from conditions or procedures (anemia, transfusion, pregnancy, blood loss), and the
greater cost of an A1c test vs. plasma glucose. Additionally, differences in A1c among black people
and other races/ethnicities are commonly cited as a limitation of A1c, typically very respected
researchers; while she said that some called for race-specific A1c cut-points - which Dr. Selvin took
particular issue with - we have heard more arguments for simply checking A1c vs. GMI using CGM
to see the differences and then to "personalize" therapeutic treatment. Currently, she noted, there is
no evidence for racial differences in the association between A1c and diabetes complications, nor are
there racial differences in the correlation of A1c with fasting glucose or average glucose. Race
differences in A1c are on the order of ~0.2% A1c points, and Dr. Selvin asserted that the
hyperglycemia of diabetes makes this virtually meaningless. She also argued that genetic and racial
differences are not interchangeable, meaning that conditions affecting RBC turnover, hemoglobin,
A1c may be associated with but are not equivalent to race. Dr. Selvin ultimately recommended a
combination of A1c and fasting glucose for diabetes diagnosis as a practical solution that allows
providers to keep an eye on any discordance while also meeting ADA's diagnostic requirements.
While we found the discussion very valuable, we hope that Dr. Selvin is invited back to ADA to have
a broader discussion with other KOLs on this important topic! From our view, there is nothing to
take away from her important research, but we do believe based on many KOL discussions we have
seen and evidence that we have read, that no longer is A1c "sufficient" to assess the health of any one
individual with diabetes - CGM (real-time or professional CGM) should be used to contextualize A1c.
For research purposes, A1c is a very valuable tool, and there as well, we believe at least some CGM
use helps offer important contextualization since there are many research studies that use BGM only
where hypoglycemia is systematically under-monitored and therefore likely under-reported.

President, Medicine, and Science Address-Living Lifelong with Diabetes: So Much
Accomplished, Yet So Much Still to be Done

Dr. Robert Eckel delivered this year's prestigious President, Medicine, and Science Address,
offering a deeply personal look at his lifelong experience with diabetes. Dr. Eckel was diagnosed
with type 1 diabetes as a young child in 1953 and "can't remember life without diabetes." For the first several
decades after his diagnosis, he relied on pig insulin, urine testing, and boiling glass syringes to manage his
blood glucose; years later, two of his sons were diagnosed with type 1 diabetes as well. Dr. Eckel recalled that
as a medical student people would ask him why he was studying to become a doctor, because life expectancy
for people with type 1 diabetes was so uncertain. To this end, Dr. Eckel pointed out that only 30% of people
diagnosed in the 1950s like him are alive today to experience the vast strides that have been made in diabetes
management. "Think about what we know now about microvascular complications in the eyes, kidneys, and
nervous system," he noted, "and now diabetes therapies which provide new hope for heart disease and
stroke." Dr. Eckel emphasized that despite these improvements in the diabetes care that is available, the cost
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of diabetes care has become prohibitively high. Healthcare spending for people with diabetes is ~2.3 times
higher than for those without diabetes, and diabetes care in the US totals about $330 billion in expenditures.
"With rising prevalence of diabetes, and so many people with prediabetes waiting in the wings, I have only
one message," he noted, "We need help!" Beyond access, Dr. Eckel underscored that there is also a critical
need for continued research funding for diabetes. Federal programs are the mainstay for diabetes research
funding, yet only a small fraction of research dollars from the NIH (3%), the VA (6%), and PCORI (9%) go to
diabetes, despite skyrocketing prevalence of the disease. With additional funding, where does diabetes
research need to go? To consolidate the "nearly limitless" list, Dr. Eckel highlighted environmental triggers for
diabetes on the type 1 front and the mechanism for beta cell failure on the type 2 front - two critically
important areas where there is "an amazing absence of good science" in his view. To close his award lecture,
Dr. Eckel announced that he is developing a proposal for a new medical specialty in cardiometabolic medicine
- a proposed 3 year program to follow a residency in internal medicine which would integrate aspects of
endocrinology (diabetes), cardiology (heart disease), hepatology (NAFLD/NASH), nephrology (CKD,
hypertension), obesity medicine, and nutrition to care for the growing number of people with a constellation
of multiple cardiovascular and metabolic diseases. The timeline for establishing such a program is ~10 years,
and we view this as an incredibly important investment in the next generation of physicians who will follow in
Dr. Eckel's footsteps. Our congratulations on an award well-deserved!

GRADE Analysis Finds Islet Autoimmunity Associated with Diminished Beta Cell
Function in Type 2 Diabetes

A provoking analysis (n=419) of baseline data from GRADE found high rates of cell-mediated
immunity (not autoantibodies) against islet cells in a population diagnosed with type 2
diabetes and linked this autoimmunity to decreased beta cell function. In the sample studied,
41.4% had T-cell mediated autoimmunity directed against islet cells - Dr. Balasubramanyam characterized
this as "extremely high" - while 13.5% were autoantibody positive, which he noted was also higher than
previously reported. Only 5.4% had both forms of autoimmunity present. Moreover, Dr. Balasubramanyam
showed, T-cell mediated autoimmunity (p=0.002 and p=0.008) but not autoantibody mediated
autoimmunity (p=0.75 and p=0.791) was associated with reduced beta cell function by two OGGT-derived
measures:
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Importantly, this difference is clinically significant: OGTT data show that T-cell positive participants had
lower C-peptide and higher glucose compared to their negative counterparts, and significant differences were
identified on A1c and fasting glucose, though not fasting C-peptide. However, there was also a glycemic
difference on fasting glucose by autoantibody status, despite the lack of differentiation on beta cell function:
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Dr. Balasubramanyam emphasized the importance of cell vs. humoral (islet autoantibody) immunity,
emphasizing that traditional consideration of humoral autoimmunity alone could underestimate the
magnitude of islet autoimmunity in type 2 diabetes. Indeed, this study found that islet-reactive T cells were
extremely common in type 2. Untangling these phenotypes is an interesting challenge: Dr. Balasubramanyam
suggested those with autoantibodies could represent patients with LADA, while those with T-cell
autoimmunity are "likely a subtype of T2D with islet dysfunction accelerated by immune responses to a range
of islet antigens." There were no demographic differences between T-cell positive vs. negative participants,
nor between autoantibody positive vs. negative participants, on sex, race, ethnicity, LDL-C, HDL-C, age, BMI,
diabetes duration, or blood pressure.

▪ GRADE (n=5,047) is a highly-anticipated comparative effectiveness study that began in
2013 and is expected to wrap up in July 2021, examining SU glimepiride, DPP-4 sitagliptin, GLP-1
liraglutide, and basal insulin glargine against one another. All participants are on background
metformin. The primary outcome is time to A1c ≥7%, and all participants will be followed for 4-7
years. All participants had <10 years of diabetes history and were on metformin alone at baseline; a
run-in period of metformin dose escalation was used before enrolling those with an A1c 6.9%-8.5%.

▪ This ancillary beta cell function study within GRADE enrolled 419 participants from 19
study centers. Islet autoantibody (GAD65, IA-2, and ZnT8) and islet-specific T cell reactivity
(cellular immunoblotting assay) measurements were obtained from 392 and 322 of the collected
samples, respectively. Beta cell function was calculated from OGTT data, both as C-peptide index
and iAUC C-peptide. At baseline, 36% were female and mean age was 57, BMI 34 kg/m2, diabetes
duration 4 years, and A1c 7.5%.

Dr. Ele Ferrannini Reviews Decades of Research on Insulin Resistance in Banting
Award Lecture

On the 99th anniversary of Banting and Best's discovery of insulin, this year's prestigious
Banting Medal for Scientific Achievement was awarded to University of Pisa's Dr. Ele
Ferrannini for a prolific scientific career elucidating the kinetics of insulin and glucose in the
human body. Dr. Ferrannini's lecture followed his own personal journey in diabetes research. Stemming
from a fascination with insulin resistance, Dr. Ferrannini began his career by comparing insulin sensitivity
among people with normal glucose tolerance, impaired glucose tolerance, and type 2 diabetes. In particular,
Dr. Ferrannini has investigated the mechanisms and manifestations of insulin resistance in skeletal muscle,
adipose tissue, the liver, myocardium, and smooth muscle/endothelium.

Skeletal Muscle & Adipose Tissue. Data from euglycemic clamp experiments have shown that around
70% of the glucose absorbed by the body goes to skeletal muscle. In a large compilation of studies, Dr.
Ferrannini and other investigators demonstrated a graded loss of insulin sensitivity when comparing patients
with normal glucose sensitivity to those with overt diabetes. Both skeletal muscle and adipose tissue
demonstrate similar degrees of insulin resistance in patients with obesity and/or diabetes. However, local
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perfusion appears to play a greater role in insulin-mediated glucose uptake in adipose tissue. When the body
cannot use insulin to properly signal glucose uptake, it fails to efficiently metabolize glucose for energy,
forcing the body to switch to alternative energy sources like lipids and ketones. Dr. Ferrannini used indirect
calorimetry to give evidence for a reciprocal association between glucose oxidation and lipid oxidation, also
known as the Randle Cycle: as glucose oxidation decreases, lipid oxidation increases.

The Liver. An increase in lipid oxidation at the whole-body level is associated with an increase in the liver's
production of glucose via glycogenolysis and gluconeogenesis. In a small percentage of patients, the increase
in lipid oxidation is also associated with an accumulation of fat in the liver, eventually progressing to
nonalcoholic fatty liver disease (NAFLD). The liver fails to completely oxidize these excess fats, which are
subsequently converted into triglycerides and either stored in or exported from the liver in the form of
lipoproteins. This mechanism serves as the main connection between nonalcoholic fatty liver disease and
insulin resistance.

Myocardium. Cardiac muscle tissue (myocardium) is richly endowed with insulin receptors. Dr.
Ferrannini's research showed that insulin resistant individuals have impaired glucose uptake in the heart
compared to those with normal insulin sensitivity. Although it is difficult to exactly determine cause and
effect, Dr. Ferrannini believes that reduced ejection fraction - which is often found in patients with
longstanding diabetes - may be associated with myocardial insulin resistance. His research also demonstrated
that in patients with diabetes, blood flow and glucose uptake in the myocardium occur in different locations;
this mismatch may serve a role in worsening contractile function.

Smooth Muscle/Endothelium. Dr. Ferrannini has also used vasodilating agents to investigate vascular
insulin resistance in type 2 diabetes. In one study, those with type 2 diabetes showed reduced blood flow
compared to control subjects in response to acetylcholine-induced vasodilation. Blood flow was even further
reduced in patients with severe insulin resistance in response to acetylcholine-induced vasodilation.

Later, Dr. Ferrannini turned his attention to beta cell function - the ways in which it is altered in diabetes and
prediabetes and how it can be improved by treatment. Dr. Ferrannini asks us to think about a beta cell as we
would a neuron, integrating multiple inputs to generate an appropriate output. In his model of beta-cell
function, the inputs are glucose concentration and insulin secretion rates. The outputs are glucose sensitivity,
rate sensitivity, and insulin secretion potentiation. Below are some of the major topics that Dr. Ferrannini
discussed.

Glucose Sensitivity. Dr. Ferrannini said that the most important property of a beta cell is glucose
sensitivity. With deteriorating glucose tolerance (representing a progressive loss of beta cell glucose
sensitivity) comes a decrease in insulin secretion for a given plasma glucose level. Bariatric surgery seems to
be a promising solution, recovering a significant amount of beta cell sensitivity as shown by Dr. Ferrannini's
research. This outcome suggests that the procedure reactivates previously dormant beta-cells to improve
glucose sensitivity.

Incretin Effect. The incretin effect refers to the higher amounts of insulin secretion in response to oral
versus intravenous glucose intake at identical plasma glucose concentrations. Dr. Ferrannini found that this
effect was essentially lost in those with type 2 diabetes. He also found that BMI and glucose tolerance have a
dual impact on the incretin effect. Although research is ongoing, some of his current studies have shown that
glucose potentiation is preserved in patients with type 2 diabetes while incretin potentiation is lost.

Predictivity. A current area of interest for Dr. Ferrannini is whether parameters of beta cell function can
predict who will transition from normal glucose tolerance to overt diabetes. In a cohort study of adult
Europeans, his team divided the subjects into two groups: (i) those with stable, normal glucose tolerance
(NGT) at baseline and follow up; and (ii) those that progressed from normal glucose tolerance to dysglycemia,
impaired glucose tolerance, or overt diabetes. They found a significant baseline reduction in glucose and
insulin sensitivity in progressors compared to those with stable NGT. Further analysis showed that glucose
and insulin insensitivity were independent predictors of incident dysglycemia.

Co-tracking & Mode of Onset. In his investigations into the overlap between diabetes and hypertension,
Dr. Ferrannini determined that hypertension is an independent risk factor for incident diabetes. Similarly, he
found that the presence of diabetes was an independent risk factor for the development of hypertension. This
relationship was further elucidated when Dr. Ferrannini studied how these conditions developed
longitudinally. He found that for most of the population, hypertension and type 2 diabetes developed in a
biphasic fashion, progressing slowly then abruptly escalating into diagnosable conditions. He hypothesized
that this biphasic phenomenon may be explained by phasic sympathetic overactivation: there is a negative
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correlation between sympathetic drive and insulin levels, after all.

Type 1 Diabetes. Dr. Ferrannini noticed a similar biphasic disease progression when tracking the onset of
type 1 diabetes. In collaboration with Dr. Jay Skyler (University of Miami), Dr. Ferrannini looked at subjects
who were first degree relatives with someone with type 1 diabetes and found that around two-thirds of the
whole cohort showed a biphasic development pattern over a 4-year timespan. They also determined that the
major precursor for the transition from risk of type 1 diabetes to overt type 1 diabetes was beta cell glucose
insensitivity.

Primary Beta Cell Dysfunction. Beta cell insulin production is traditionally thought of as the
compensatory response to insulin resistance. However, some of Dr. Ferrannini's earlier studies showed that
the frequency of hyperinsulinemia and insulin secretion was higher than the frequency of insulin resistance in
obese individuals, suggesting that although a majority of insulin hypersecretion is an adaptive response to
insulin resistance, around a quarter of hypersecretion is actually independent of that response. He was later
able to identify a group of "hypersecretors," who showed abnormally high levels of insulin secretion and were
more susceptible to developing dysglycemia than individuals who secreted insulin at a normal level. Despite
the higher levels of insulin in "hypersecretors," these individuals displayed overall increased plasma glucose
levels compared to normal secretors. Dr. Ferrannini's group hypothesized that increased glucose
concentration in the presence of abnormally high insulin levels must result from some mechanism of
increased glucose production, possibly from gluconeogenesis in the liver, facilitating a state of hyperglycemia.
They also believe that signaling from the brain directly to beta-cells and the liver may play a significant role in
hypersecretion and relative hyperglycemia.

Dr. Ferrannini closed with inspiring words: "The journey in diabetes does not end until we deconstruct the
links between metabolism and complications, until we unify the pathophysiology of type 1 and type 2 diabetes,
until we curb obesity, until we fully implement new pharmacology to treat diabetes, until we better learn how
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to prevent diabetes, and until life returns to normal again." We were very moved by this, and by Dr.
Ferrannini's dedication of the award to all healthcare professionals who have died fighting the coronavirus
epidemic. Our congratulations on this very well-deserved award.

Question and Answer with Dr. Ferrannini:

Q: In your research group's recent study, you examined metabolomic profiles for CKD in
patients with type 1 and type 2 diabetes. How far in the disease progression are these
metabolic signatures identifiable? What does that mean for metabolomics as a screening
method in clinical medicine?

Dr. Ferrannini: CKD is histologically and pathogenetically different between type 1 and type 2 diabetes:
properly 'hyperlycemic' in the former, a mix (of 'hyperglycemic', interstitial nephropathy,
nephroangiosclerosis) in the latter. The purpose of the combined metabolomics was not so much to improve
screening in clinical medicine but to identify common and distinct metabolic signatures that might be traced
to pathophysiological pathways (with luck, some of therapeutic interest).

Q: In your Banting lecture, you suggested that CNS signaling may be a crucial aspect of
primary insulin secretion. Do you believe there is opportunity for pharmacological
intervention in this pathway to ultimately slow diabetes progression?

Dr. Ferrannini: Obesity remains the strongest risk factor for type 2 diabetes (and often complicates type 1
diabetes), and obesity in children and adolescents is a strong risk factor for adult obesity. Therefore, the
finding that a fraction of adolescents may be primary insulin hypersecretors suggests that neural circuitry
associated with reward is a therapeutic target, whether by 'lifestyle' intervention or pharmacology.

Q: Obesity is one of the largest risk factors for diabetes. In your opinion, what are the most
promising strategies we can take to prevent diabetes onset in this high-risk population?

Dr. Ferrannini: Acquired body weight is strenuously defended by a plethora of CNS adaptive changes.
Therefore, obesity can best be fought by prevention, especially in the young.

Q: Are there any technologies or therapies you find especially promising for type 1 diabetes?

Dr. Ferrannini: Technology for improved glycemic control and longer time-in-range is already very
advanced. There is currently more hope than ever before for type 1 diabetes based on (a) constantly improving
risk prediction (not only autoantibodies but also serial assessment of ß-cell function), and (b) early
combination treatment targeting immune function and islet health simultaneously.

Q: At a separate talk during ADA, you suggested that SGLT-2 inhibitors may confer cardiac and
renal benefits as a consequence of increasing circulating levels of ketone bodies. What other
proposed mechanisms for SGLT-2 inhibitors do you find particularly compelling?

Dr. Ferrannini: At present, I think the general idea that enhanced ketogenesis may be involved in the
cardio- and nephroprotection conferred by SGLT2 inhibitors is well established, but the precise mechanisms
at the tissue level, probably very complex, remain to be specified. Stimulation of erythropoiesis is an
additional interesting possibility.

Q: What actions are needed to attract more young investigators to the field of diabetes, and
what are some questions that you hope are answered by the up-and-coming generation of
researchers?

Dr. Ferrannini: Clinical medicine has become, by and large, clinical trials (mostly sponsored by big
pharma). In my experience, this epigone of clinical investigation is very productive for senior investigators but
not too attractive for young investigators (the 'feed-and-bleed' routine). The mental habit of formulating a
relevant hypothesis that a clinical experiment can verify is insufficiently stimulated.

If I were starting a scientific career today, I would consider (a) vascular and CNS complication of diabetes, (b)
prevention of development and/or progression of type 1 diabetes, and (c) guided prevention of obesity.

Dr. Lora Heisler Reviews the Year in Translational Science, Pointing to Six Key
Publications

Dr. Lora Heisler called this year in review "an exciting time for translational science in
diabetes," highlighting the following six publications:▪
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Association of Blood Glucose Control and Outcomes in Patients with COVID-19 and Pre-existing
Type 2 Diabetes (Zhu et al, 2020). Dr. Heisler opened her presentation with a timely manuscript of a
retrospective cohort study (n=7,337) of COVID-19 patients with or without diabetes. She highlighted
that the study results found that diabetes status increased the mortality risk of COVID-19 (7.8% vs.
2.7%). However, she also noted the "good news" that in COVID-19 patients with pre-existing type 2
diabetes, well-controlled blood glucose correlated with reduced risk of all-cause mortality and
detrimental complications compared to those with poorly-controlled blood glucose (HR of 0.14
[p=0.008]) for percent survival).

▪ Host-Microbe-Drug-Nutrient Screen Identifies Bacterial Effectors of Metformin Therapy (Pryor et
al, 2019). Next, Dr. Heisler highlighted the following manuscript, which utilized a high-throughput
four-way screen to investigate host-microbe-drug-nutrient interactions, specifically with metformin.
The study showed that microbes integrate signaling from metformin as well as the diet to converge
on the transcriptional regulator Crp. In people with type 2 diabetes who were treated with
metformin, the research demonstrated that the microbiota increased agmatine production capacity,
which regulates metformin's effects on host lipid metabolism and lifespan.

▪ GDF15 mediates the effects of metformin on body weight and energy balance (Coll et al, 2019). Dr.
Heisler reviewed another manuscript on metformin, which demonstrated that the drug increases
growth/differentiation factor 15 (GDF15), which decreases body weight via brainstem restricted
GDNF family receptor alpha-like (GFRAL). The publication results showed that in an 18-month
study in people with a history of cardiovascular disease without type 2 diabetes (n=173), metformin
increased GDF15 and reduced body weight by 3.5%. Dr. Heisler also highlighted the study's
conclusion that metformin reduction in food intake and body weight requires GDF15, as the study
observed no reduction in body weight and food intake in GDF15 knockout mice.

▪ Gut-Proglucagon-Derived Peptides Are Essential for Regulating Glucose Homeostasis in Mice (Song
et al, 2019). Dr. Heisler then presented this work that illustrates the metabolic roles of the gut GLP-1
system. Specifically, this publication studied the proglucagon (Gcg) gene by knocking out the gene
from the gut of mice. Results demonstrated that the Gcg knockout mice had impaired oral glucose
tolerance, decreased circulating GLP-1, and accelerated gastric emptying.

▪ NPY mediates rapid feeding and glucose metabolism regulatory functions of AgRP neurons (Ruud et
al, 2020). This next publication examined the contribution of neuropeptide Y (NPY)-dependent
signaling to the physiological consequences of activating AgRP neurons, which have been known to
promote feeding and insulin resistance. Using engineered receptors in the mouse model, the study
demonstrated that NPY is required for AgRP/NPY stimulated hunger as well as for stimulated
insulin resistance.

▪ Treatment of type 2 diabetes with the designer cytokine IC7Fc (Findeisen, 2019). Lastly, Dr. Heisler
presented the preliminary data of the engineered gp130 ligand IC7Fc. She described that IC7Fc was
engineered by creating a cytokine with CNTF-like, but IL-6-receptor dependent signaling. The study
demonstrated that in the mouse model, IC7Fc improved glucose tolerance and hyperglycemia and
prevented weight gain and liver steatosis. The publication also examined human-cell-based-assays
and the non-human primate model, showing that ICF7c treatment resulted in no signs of
inflammation or immunogenicity, suggesting it as a potential next-generation biological agent in
type 2 diabetes.

Small Study Elucidates Marginal Improvements w/ PCSK9 Inhibition on Glucose
Metabolism and Beta Cell Sensitivity

Italy's Dr. Simona Moffa presented a small study (n=12) showing that PCSK9 inhibitors lead to
marginal improvement in glucose metabolism and beta cell sensitivity. While this finding may not
seem impressive on the surface, there have been some concerns that PCSK9 inhibitors might increase risk for
new-onset type 2 diabetes, and Dr. Moffa put them to rest. Her 12 participants had either familial
hypercholesterolemia or a prior CV event. Ten were prescribed evolocumab (Amgen's Repatha), two
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alirocumab (Sanofi/Regeneron's Praluent). Mean LDL was 205 mg/dl at baseline and fell sharply to 85 mg/dl
after six months of treatment (p=0.0002). There was a very small but statistically significant drop in plasma
glucose levels from a baseline of 92 mg/dl (p=0.05), a similarly small but significant decrease in C-peptide
concentration (p=0.007), and a trend toward improved glucose sensitivity of the beta cells, though this did
not reach statistical significance (p=0.09). Dr. Moffa stressed that "there is no risk for deterioration of glucose
metabolism with PCSK9 inhibitors. There is an improvement, if anything."

▪ This corroborates data from the FOURIER CVOT, which tracked type 2 diabetes incidence as
a safety endpoint and found no significant difference between the Repatha and placebo arms after
one year, two years, or three years.

RCT Finds Minimal Glycemic Effect of Increasing Dietary Fiber in Type 2 Patients
on Metformin

University of Rome's Flavia Tramontana studied the effects of dietary fiber on glycemic
control in patients with type 2 diabetes with the goal of identifying the ideal source and
amount of dietary fiber. Dr. Tramontana began by explaining the lack of consistency in the results of
previous studies that sought to examine the effects of dietary fiber on glucose control among individuals with
type 2. It is possible that this lack of consistency can be attributed to differences in fiber type, source, and
amount used in these studies. The researchers hypothesized that increased dietary fiber will improve glycemic
control in patients with type 2 and that this effect will depend on the source of dietary fiber. A randomized
open-label comparator-controlled study was conducted using a group of adults with type 2 (n=78) age 45-80
years with an A1c between 6.5-8.5% who were on metformin monotherapy and were not currently taking fiber
supplements. Participants had monthly meetings with the study dietitian and provided clinical features,
anthropometric measures, and a biochemistry and food frequency questionnaire at baseline and again after 12
weeks. The population was segmented into 3 groups: a control group that received standard diet
recommendations, a high-fiber diet (HFD) group, and a fiber supplement (FS) group. The results of the study
showed that intensive nutrition education programs with monthly meetings similarly reduced A1c in all
groups. Additionally, caloric restriction, rather than fiber intake, followed by a reduction in BMI appeared to
be the main driver for glycemic improvements. This is further explained by the fact that even a moderate
weight loss of 1.6 kg was associated with improved A1c in overweight and obese type 2 participants. Overall,
increasing dietary fiber did not promote a better glycemic control among study participants; however, the
results are not enough to disprove the potential effectiveness of higher fiber intake in reducing A1c and we
would love to see further study.

Subtypes of Type 2 Diabetes Determined from Clinical Parameters

Sweden's Dr. Emma Ahlqvist presented her research on five subtypes of type 2 diabetes based
on the ANDIS model, describing their different clinical and genetic profiles. Dr. Ahlqvist opened
by discussing the immense heterogeneity in diabetes, specifically in type 2 diabetes, in which she posed
questions of mechanistic differences. After noting the limitations in current models of diabetes classifications,
she introduced the ANDIS model, which classifies subtypes based on clinical parameters of genetics,
environment, and multiple pathways and allows for combinations of overlapping groups and mechanisms.
With this model, Dr. Ahlqvist described five clusters: severe autoimmune disease (SAID), severe insulin
deficient diabetes (SIDD), severe insulin resistant diabetes (SIRD), moderate obesity-related diabetes (MOD),
and moderate age-related diabetes (MARD). She shared that this clustering was replicated in independent
cohorts as well as in both Chinese and US populations. Dr. Ahlqvist proceeded to share the notable clinical
differences among these clusters, highlighting that SIDD has the highest risk of diabetic retinopathy and
neuropathy and that SIRD has the highest risk of diabetic kidney disease and NAFLD. With these findings,
she emphasized that early detection and treatment of these subtypes would be warranted. On the other hand,
MARD (with older ages at diagnosis) and MOD (younger ages at diagnosis) subtypes have lower risks of
complications and less severe insulin resistance. Interestingly, Dr. Ahlqvist pointed to differences in genetics
when examining the different subtypes. Specifically, the autoimmune subtypes had a strong association with
the HLA locus, whereas the insulin-resistant subtypes had a strong association with the TCF7L2 locus. In
reviewing these findings, Dr. Ahlqvist noted the importance of focusing on not only A1c to evaluate disease
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progression and response to therapy and suggested that classification based on the ANDIS clusters could help
identify clinical risk as well as medication guidance in the clinic.

Questions and Answers:

Q: There must be some patients who don't fit neatly and where the separation into one cluster
is difficult. Were there particular clusters that blur? If you added more parameters up front
like NAFLD or even genetic markers, could you tighten up the clusters and the assignments in
a more precise way?

A: There are definitely patients who are on the border between clusters. The ones that are hardest to separate
seemed to be the insulin-resistant and obesity-related clusters, where you really need to have the C-peptide
measurements to get a good separation. These are also the most clearly genetically different ones. And also,
very different with respect to complications. So, it's very important to separate accurately. The insulin-
deficient cluster is relatively easy to identify. The obesity-related and age-related clusters are not so easy to
separate but these are also not as important, since they're both relatively mild. Adding more variables might
be useful. Once we get more info on genetics, this might also be useful. But we haven't found anything that
improves this so far.

Q: Thinking about using this in the clinic in the future, doctors don't usually measure what's
required to assign these clusters. Are there are any routine clinical measures that can help
label these stratifications?

A: We haven't done a lot of testing on this. I think the goal is to have people measure the C-peptide. There was
a recent paper where assignments were done without C-peptides, using only A1c and BMI. They claimed to
have some replication but they couldn't replicate the diabetic kidney disease findings. So it's hard to say if
these were similar clusters or not. For now, I don't think there will be any simple clinical measurements other
than just C-peptide.

Review of ADA 2019 Nutrition Consensus Report Highlights Need for
Personalized Approach

St. Luke's Patti Urbanski provided an overview of the ADA 2019 Nutrition Consensus Report, a
landmark survey of the nutrition science landscape in diabetes published in April 2019 by a
team of 14 distinguished professionals. The consensus report emphasizes that there is no one-size-fits-
all approach to nutrition, and that many different dietary patterns have shown benefit for people with
diabetes and prediabetes. Indeed, as was also outlined in the previous 2014 Nutrition Consensus Report,
Mediterranean, low carb, vegan/vegetarian, and other approaches can all reduce A1c, drop weight, and
improve cardiovascular risk. However, in contrast to the 2014 report, the 2019 edition is much more positive
on low-carb approaches, noting that "reducing overall carbohydrate intake for individuals with diabetes has
demonstrated the most evidence for improving glycemia." Besides "what to eat", the new consensus report
also addresses "when to eat" with a short section on intermittent fasting - an area with exploding research and
public interest and some positive early data in diabetes and prediabetes. Undoubtedly, nutrition is an
extremely complicated arena, and we salute ADA for integrating and balancing strong and sometimes
oppositional views (i.e. low-carb vs. low-fat) in an area that still calls for much more comparative, long-term
evidence. Click here for a summary of the various eating patterns reviewed in the 2019 Nutrition Consensus
Report and interviews with some of the authors.

Medical Nutrition Therapies Have Varied A1c Benefits for Youth in SEARCH
Study

Dr. Katherine Sauder from the University of Colorado discovered that the type and frequency
of medical nutrition therapies (MNT) can have varying effects on A1c in youths with type 1 and
type 2 diabetes. Dr. Sauder highlighted the importance of using MNT in clinical treatment of youth-onset
diabetes and noted the ADA's current recommendations for type 1 (monitoring carbohydrate consumption)
and type 2 (adopting health eating habits). Over 2-3 visits in a 5.5-year period, Dr. Sauder's team evaluated an
assortment of MNT strategies including dietary tracking of carbohydrates and fat, careful food choices, and
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increased use of dietary exchanges. The most commonly used MNT strategy was counting carbohydrates for
type 1 diabetes (~75% of participants reported often use) and limiting sweets for type 2 diabetes patients 9
(~50% of participants reported often use). For both type 1 and type 2 diabetes patients, the least used MNT
strategy was dietary exchanges.

▪ A1c levels were significantly different based on the usage of certain MNT strategies. In
type 1 patients (n=1182-1476), tracking calories (p=0.03), counting carbohydrates (p<0.001),
choosing low glycemic index foods (p =0.006) and drinking more milk (p=0.049), showed
significant differences in A1c. Only two MNT strategies in type 2 patients (n=194-208) were found to
significantly impact A1c: counting carbohydrates (p=0.047) and limiting high fat foods (p=0.003).

▪ Within each MNT category, the frequency of use showed distinct differences in the A1c
levels of type 1 and type 2 patients. In type 1 patients, more consistent tracking of calories,
counting carbohydrates, choosing low glycemic foods, and less frequent drinking of milk were
associated with lower HbA1c levels. The one exception of this trend was that participants who never
counted carbohydrates showed the lowest HbA1c, yet Dr. Sauder mentioned the important
consideration that this group was <1% of the participants. In type 2 patients, significant differences
in HbA1c levels were only identified based on frequency of limiting high fat foods and not counting
carbohydrates. More frequent limitation of high fat foods was linked with lower HbA1c in type 2
patients.
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Preliminary Evidence that "Structured Eating" May Be Acceptable and Promote
Glycemic Control in Type 1 Diabetes

UNC Chapel Hill's Angelica Cristello addressed the potential effectiveness and acceptability of
structured eating patterns as a method of improving glycemic outcomes and self-management
results among adolescents with type 1 diabetes. Dr. Cristello began by explaining that the average A1c
among American youth with type 1 was 8.8% in 2016, which exceeds the clinical target and has worsened
since 2011. Observational studies suggest negative associations between irregular dietary intake and self-
management outcomes, indicating that a flexible insulin regimen based on carbohydrate counting may not be
the best strategy for adolescents. Furthermore, the Norwegian Childhood Diabetes and Quality Project
(n=550) revealed that not skipping meals and having both breakfast and supper 6x/week was associated with
improved A1c regardless of insulin regimen. "Structured Eating" (SE) is characterized by day-to-day
consistency in timing and frequency of eating occasions throughout the day, with a focus on distribution of
carbohydrates. The hypothesis is that this dietary strategy leads to more predictable glycemic responses to
food, more accurate insulin dosing, and better glycemic control. Dr. Cristello's research modeled five tenets of
SE off of a clinical case study from John Hunter Children's Hospital (Newcastle, Australia) which found a 52%
increase in youth meeting A1c target of <7.5% during a period (2004-2016) in which dietary counseling
emphasizing SE was implemented. The SE tenets include three to four main meals and one to two snacks per
day, spacing eating occasions throughout the day, spacing carbohydrates throughout the day, no post-dinner
snacking, and eating within a short period of waking. The tenets were translated into five pilot measures as
shown in the diagram below. The researchers examined data from the FLEX trial (2014-2018) and found that
among a sample (n=109) of US youth ages 13-16 with type 1 (duration >one year) and A1c 8-13%, eating
patterns that align with more vs. fewer of the measurable tenets of SE are associated with a more favorable
glycemic profile. The team then conducted a pilot study of nine youth/guardian dyads to assess the
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acceptability and feasibility of an individualized SE pattern, supported by motivational interviewing, problem-
solving skills training, and family-based strategies. After five weeks, youth demonstrated progress towards
alignment with the SE pattern and reported high acceptability of the tenets. Ongoing research could help
further refine the SE tenets, elucidate the effects of each tenet on a variety of outcomes of concern, and
explore the relevance of SE applications in larger, more diverse samples.

Symposium on Returning Genetic Results to Patients w/ Diabetes

▪ The University of Mississippi's Dr. Adolfo Correa focused his presentation around his
work as the Director of the Jackson Heart Study (JHS), a cohort study of
cardiovascular disease among adult African Americans in Jackson, MS. He began by
addressing the challenges in planning the return of genetic results in the JHS. When the initial
recruitment of study participants occurred from 2000-2008, the return of genetic results was not
addressed in the consent process. Since the study began, extensive genetic data have become
available and there has been an increased interest in returning these results to participants.
However, Dr. Correa noted that complications arise when defining the process and infrastructure for
the return of results to participants in a study of this size, deciding who should pay for the costs, and
determining the impact of the return of results on participants. To address these challenges, Dr.
Correa and his team organized a workshop in April 2017 involving a broad group of stakeholders,
including participants, JHS investigators, a community advisory board, genetic counselors, ethicists,
and others. The workshop helped formulate the following infrastructure recommendations: studies
need to include genetic counselors and telemedicine support, information should be moved to
follow-up screening/cares as soon as possible, studies should carry the cost of genetic counseling
and initial medical evaluations (not medical follow-up/testing), and clinically actionable results
should be reported to participants. Dr. Correa concluded by emphasizing the need for genetic
studies to determine what results to return, develop a clear consent process acknowledging the
evolving status of "actionable findings," establish an infrastructure and process for incorporating
genetic counseling, clinical conformation, and initial medical evaluation into the study, and
engaging stakeholders throughout the return of results process.

▪ The University of Chicago's Dr. Siri Atma Greeley discussed the application of
precision medicine using genetic testing in diabetes care to make accurate diagnoses
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and provide appropriate, personalized treatment plans. Dr. Greeley highlighted the
significant treatment differences between the polygenic forms of diabetes, type 1 and type 2, and the
monogenic forms, neonatal diabetes and MODY (mature-onset diabetes of the young), noting that
some monogenic forms often require no treatment at all. Although monogenic diabetes account for
just 1-5% of diabetes cases among individuals below the age of 35, such a diagnosis can clarify
treatment approaches, have a lasting impact on patient care, and indicate a need to conduct familial
genetic testing. Dr. Greeley and his team have established the UChicago Monogenic Diabetes
Registry to build a database of patients with a known monogenic diabetes cause (n=1,053) and study
the impact of an accurate diagnosis on patient care and health outcomes. Based on registry data,
over 80% of patients had a change in treatment after receiving their diagnosis, with many who were
previously on insulin able to successfully go off insulin; however, about 68% of patients in the
registry only received their diagnosis through participation in research. The latter measure is a
matter of concern, according to Dr. Greeley, because it reveals a growing need for providers to
develop a more systematic approach for incorporating precision medicine into routine clinics.
Finally, Dr. Greeley warned about the potential problems associated with genetic testing results,
explaining that there are a number of possible ways to get a false negative result and clarifying that a
"variant of uncertain significance" (VUS) is not always a VUS if you take a closer look. Dr. Greeley
recommended additional testing to rule out such problems and ensure a more accurate diagnosis.

▪ The University of Maryland's Dr. Toni Pollin addressed the underdiagnosis of MODY
in the U.S. and explained a systematic approach for analyzing genetic variants
through her proposed Personalized Diabetes Medicine Program. Dr. Pollin referenced
The SEARCH Study (Pihoker et al, 2013), which elucidated the extent of MODY underdiagnosis
among adolescent populations and demonstrated a wide ethnic distribution among individuals who
were found to have a mutations which were considered causal for MODY. Some challenges in
accurate MODY diagnosis mentioned include lack of provider/consumer/payer awareness of these
forms of diabetes, clinical overlap with other types of diabetes, the notion among providers that
"rare means never," the non-critical nature of the recommended treatment plan changes, the
expense and complexity of testing and interpretation, resource prioritization, and limited
professional society guidance. To systematically address these barriers, Dr. Pollin and her team
designed a pilot program at the University of Maryland, the Personalized Diabetes Medicine
Program (PDMP). The PDMP was expanded and disseminated through the IGNITE Network to
recruit study participants from a host of academic institutions, hospital networks, and private
practices in an effort to assess the efficacy of the program. All initial participants completed the
questionnaire (n=2,522). Then, if indicated, 40 monogenic diabetes genes were sequenced for
mutations (n=456). Finally, results with pathogenic or likely pathogenic variants (n=38) were
confirmed, disclosed, and recorded and the providers offered genetic counseling and testing for
family members. Throughout the trial, Dr. Pollin's team applied guidelines for the interpretation of
genomic variants from an external study (Richards et al, 2015). Notably, most of the 38 MODY cases
found were GCK variants, meaning that those participants were able to discontinue treatment. Dr.
Pollin concluded by discussing next steps towards directly meeting clinical needs in the diabetes
field, including expansion into other genes as well as the development of a monogenic diabetes
portal and a national network of diabetes genetics specialty clinics.

Decoding Human Postprandial Responses to Food and Their Potential for
Precision Nutrition: The PREDICT 1 Study

The PREDICT 1 study set out to address one of the most persistent problems in nutrition: Why
doesn't the same nutritional advice work for everyone? The study took a big data approach,
analyzing how genetic, metabolomic, and microbiome factors from a large sample of UK/US adults (n=1102)
correlate with post-prandial responses to a set of standardized meals. Participants (mean age 45.7 years;
mean BMI 25.6 kg/m2) wore CGM throughout the two-week study and provided regular blood and stool
samples. Overall, researchers concluded that besides the actual composition of a meal, inter-individual
variability in glucose response is mainly due to genetics, meal context (i.e. time of day), serum glycemic
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markers, and microbiome. Interestingly, machine learning techniques enabled the prediction of an
individual's post-prandial glucose response with 77% correlation. If extended more widely, predictive
algorithms of this kind could help physicians and nutritionists better personalize nutrition recommendations
based on an individual's unique genetics and microbiome.

Behavioral and Psychosocial Highlights
Geisinger's Fresh Food Farmacy Food Insecurity Intervention Drives 2%
Reduction in A1c (Baseline >9%), 49% Drop in Hospital Admissions, and 13%
Drop in ER Visits

Ms. Michelle Passaretti (Geisinger Health System) presented very positive data on the Fresh
Food Farmacy initiative for reducing food insecurity among people with diabetes showing an
A1c drop of 2% for participants with baseline A1c >9%. The initiative was developed in partnership
between Central Pennsylvania Food Bank and Geisinger Health, an 11-hospital, 250+ clinic health system in
Pennsylvania. The Fresh Food Farmacy program was developed to meet the health needs of food insecure
patients with diabetes in Pennsylvania and has established centers in Shamokin, Scranton, and Lewistown,
providing 482,219 meals since program implementation. Fresh Food Farmacy was designed with 5 basic
elements: (i) identification of food insecure individuals; (ii) food as medicine (providing only health options,
i.e. fruit, vegetables, lean meats, grains, etc.) to supply 10 meals/week for the patient's entire household; (iii)
education and clinical support with meal planning, recipes, and lifestyle change support from clinicians and
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dieticians; (iv) care beyond health including transportation, housing, and food stamp programs; (v) and
community partnerships with local grocery stores and community health assistants. Ms. Passaretti made sure
to highlight participation in Fresh Food Farmacy was not a diet, but a lifestyle change, and that support for
the patient's entire household is necessary for success.

▪ Impressively, participants with a baseline A1c >9% in the Fresh Food Farmacy
program saw a 2% reduction in A1c (baseline and sample size not given). "Glucose
measures" (e.g., fasting glucose) were reduced by 27%, cholesterol by 13%, LDL by 9% and
triglycerides by 15% after one year in the program. Additionally, Fresh Food Farmacy also led to
increased compliance with care plans with influenza compliance increased by 23%, annual eye
exams increased by 17%, and annual foot exams increased by 33%.

▪ Compared to eligible individuals who did not participate vs. participants, Fresh Food
Farmacy participants saw 49% lower hospital admissions rates, 13% reduction in emergency
department visits, 27% more primary care visits, and 14% more endocrinologist visits. Patient
survey data also indicates significant improvements in quality of life with 31% of
participants in Fresh Food Farmacy rating their overall health as very good compared
with only 6% before participation. Additionally, 44% of Fresh Food Farmacy participants rate
their emotional/mental health as very good compared to just 9% before participating - wow!

▪ Ms. Passaretti highlighted multiple patient success stories from Fresh Food Farmacy.
In one of the most memorable success stories we've heard at all of ADA, Ms. Passaretti spoke about a
woman who started with an A1c of ~9.5%, but after losing both her job and secure housing saw her
A1c spike to 19.1% (!); with the assistance of her coordinated care team she was able to find housing
and take a more active role in her health reducing her A1c to 7.5% after just seven months later.

▪ During Q&A, Ms. Passaretti answered questions about how Fresh Food Farmacy has adapted in
the midst of the COVID-19 pandemic explaining her team was quick to develop an app for patients
to order food with options for both home delivery and curb-side pick-up to accommodate patients
who face transportation challenges. Ms. Passaretti said she expects these efforts to continue moving
forward.

▪ Near the beginning of her presentation, Ms. Passaretti stated a few statistics that we'd
never heard before: for people with A1c 6.5%-9%, about one in five are food insecure; for those
with A1c >9%, this rises to one in four. These rates compare to about one in eight people being food
insecure in the broader US population. Of course, food insecurity has an especially outsized effect on
people with chronic conditions, which Ms. Passaretti characterized as "vicious" and "bidirectional."
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Diabetes Distress Improvements Among Parents of Young Children Using CGM
with Type 1 in SENCE Extension Study (CGM vs. SMBG in Ages 2-6)

Dr. Persis Commissariat (Joslin Diabetes Center) presented new data from a 6-month
extension of the SENCE study demonstrating CGM plus a family behavioral intervention was
able to significantly reduce diabetes distress among parents of young children with type 1
(p=0.002). As a reminder, the SENCE study read out at ADA 2019 and the primary outcomes from the
12-month extension were presented on ADA Day #2. Children randomized to the BGM group of the initial
SENCE study completed this 6-month extension during which they were given the Dexcom G5 for CGM use.
Parents were trained in non-adjunctive, real-time CGM use and Dexcom Share and also received five modules
of family behavioral intervention over the course of the extension (modules shown in picture below). Parents
completed validated psychosocial measures at the beginning and end of the extension (6 and 12 months) to
assess the impact of CGM on their psychosocial functioning compared to the prior 6 months using BGM. The
family behavior intervention modules were developed by a multidisciplinary team of physicians,
psychologists, and social workers and informed by prior research with parents of young children with type 1.
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▪ Following the 6-month extension, parent's overall fear of hypoglycemia and worry had
significantly decreased (p=0.001 and p=0.002, respectively) and diabetes family
impact trended toward reduction, though not statistically significant. Based on this
evidence, Dr. Commissariat suggested the "provision of emotional support to families, along with
CGM education, can likely enhance the benefits of technology use in young children with type 1" and
"as families experience reduced emotional burden though CGM use, biomedical outcomes may also
improve."
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"Beyond the Clinical Aspects" of the Transition to Adulthood for Young Adults
with Type 1 Diabetes: College, Dating, Insurance, COVID Worries, and More

A session from day 1 of ADA focused on improving type 1 diabetes management in young
adults and a more holistic understanding of the transition to adulthood for young adults with
type 1. Dr. Jennifer Saylor (University of Delaware) pointed out that most of the time, the clinical focus is on
the transition from pediatric to adult care, which misses the whole range of transitions with which young
adults with diabetes are grappling. In her College Diabetes Network (CDN) survey, Dr. Persis V. Commissariat
(Joslin Diabetes Center) found that 87% of young adults with type 1 have experienced diabetes distress, and
the majority feel overwhelmed by managing their diabetes (59%). All speakers argued for providers' roles in
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giving their young adult patients the specific practical skills and resources that they will need for "adulting
with type 1": how to explain their diabetes care needs and ask for support, where to look for support, how to
choose insurance plans and understand coverage, how to deal with challenges in dating and engaging in social
life with diabetes, and more.

▪ Using data from her qualitative study, Dr. Saylor shared that young adults identify
that support of diabetes-educated friends, organizations, staff/faculty, and
administration is essential to managing their diabetes in college. In addition to providing
information on behavioral choices to maintain their glycemic control in college, HCPs should
prepare young adult patients for conversations in which they will need to explain their diabetes care
needs and ask for support. Dating and relationships were also a particular concern of young adults
with type 1 and should be covered with HCPs.

▪ Preliminary results from a recent CDN survey indicate that young adults with
diabetes' main concerns related to the COVID-19 pandemic are "really just parts of
adulting with diabetes." Respondents are worried about: (i) their increased risk due to their
diabetes, (ii) how to manage their blood glucose if they get sick, (iii) limited access to supplies, (iv)
fear of unknown, and (v) finances. As Dr. Commissariat put it, "when the pandemic is over, they will
likely face the same worries in a difference context."

▪ As Dr. Saylor emphasized, it is important to acknowledge that the transition is hard
for parents of young adults with type 1 too. Some parents continue to worry about their
child's diabetes management and/or experience a loss of identity and purpose. Many parents
identified a need for new social supports when their child leaves their home network and sought
connections on the internet and with a responsible adult on campus (if their child was at college).

▪ Both Dr. Commissariat and Ms. Anna Floreen Sabino (College Diabetes Network)
advocate for the "magic of peer connections" offered by the College Diabetes Network
(CDN). The CDN provides free educational resources developed by students, for students on the
transition to college and to work and has a national network of support, community, and
opportunity available to its 3,500 members. Dr. Commissariat also put in a plug in for "Adulting
with T1D," a live-stream webinar series from the CDN. In April, they published T1D & Transitioning
Home. The next episode, "Navigating Insurance," airs this summer.

Behavioral and Psychosocial Interventions Focusing on Young Adults, Parents of
School-agers, and Adults with New-Onset Type 1 Diabetes Show Promise

Three studies from Norway, Kansas, and Denmark offered exciting new interventions to
support specific cohorts of people with diabetes and their families' psycho-emotional health.
The discussed programs utilize a mix of virtual vs. in-person and group vs. one-on-one interventions with
exciting results in lowering diabetes distress and depressive symptoms. Diabetes distress is highly elevated in
20-30% of individuals with type 1 and is a major barrier to diabetes self-management and glycemic control,
particularly among young adults and adults with late-onset type 1 diabetes. Families of those with diabetes -
particularly the parents of children with diabetes - are also at risk of distress, burnout, and depressive
symptoms. In fact, up to 74% of parents of children with type 1 report psychological distress associated with
their child's diabetes.

▪ Ms. Ingild Hernar (Western Norway University of Applied Sciences) presented an RCT
pilot study suggesting that empowerment sessions reduce diabetes distress of young
adults with type 1 diabetes from a PAID score of 27.7 to 21.7 after 12 months. In the diaPROM-
program intervention group, those who had elevated PAID scores ( ³30 total score or single item
scores ³3) were referred by their physician to an average of 2.2 nurse-led empowerment and self-
determination meetings.
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▪ Focusing on the psychosocial burden for parents of school-agers (5-12 years old) with
type 1 diabetes, Dr. Susana Patton (Nemours Children's Health System) shared results of a small,
non-randomized, uncontrolled pilot study, suggesting that a 12-week, group-based telehealth CBT
intervention may significantly reduce depression and distress. Specifically, the CARES (Cognitive
Adaptations Reduce Emotional Stress) study saw significant reductions in CESD-R (depressive
symptom metric) and T1D-distress scores for the 12-week intervention arm while the 8-week
program only significantly reduced T1D-distress. Both 8- and 12-week sessions are feasible (>80%
attendance) and had high satisfaction.

▪ In Denmark and the UK, people with diabetes and HCPs codesigned an intervention
aiming to improve the psychological and social adaptation of adults with new-onset
type 1 diabetes. Dr. Mette Due-Christensen (Steno Diabetes Center) shares the key intervention
attributes identified through iterative workshops of people with diabetes and HCPs (first separate
and then together) in which people with diabetes shared their needs and HCPs shared barriers to
meeting those needs. Participants decided on phasic interventions, arguing for a combination of
one-on-one sessions with an HCP soon after diagnosis and group-based interventions later on to
develop psychosocial management strategies and to discuss diabetes cognitive and emotional
challenges.

Reducing Diabetes Management Stress Improves A1c and Hypoglycemia by
Improving Missed Insulin Boluses, Problem Solving, Self-Efficacy, Glucose Self-
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Monitoring, and Diabetes Knowledge

On the behavioral and psychosocial front, Dr. Danielle Hessler (UCSF) presented exciting data
identifying specific mechanisms for how reducing diabetes management distress improves A1c
and hypoglycemia. Namely, these mechanisms were reducing missed insulin boluses, improving problem
solving skills, boosting self-efficacy, increasing blood glucose self-monitoring, and building diabetes
knowledge. Importantly, while the analysis also showed CGM could improve A1c and reduce diabetes
management distress, interventions specifically targeted towards diabetes distress could produce effects
beyond those from CGM-alone. The data came from a nine-month randomized control trial investing a
diabetes distress-specific (OnTrack) and a general diabetes education (KnowIt) intervention on 301 type 1s
with baseline A1c of 8.8% and baseline diabetes distress score of 2.9. In the diagram below, arrows indicate
the direction of the mechanism by which A1c and hypoglycemia are improved. For example, "Missed insulin
boluses" is connected to "HbA1c" because reducing missed insulin boluses improves A1c. Notably, the double-
arrows between "Problem solving" and "Adjust insulin to diet (self-efficacy)" show that improving problem
solving skills also improves a person's self-efficacy, and vice versa.

▪ The OnTrack intervention, specific to the treatment of diabetes distress, proved more
effective than the KnowIt general diabetes education intervention. (Actual A1c or
hypoglycemia improvements were not shared.) The OnTrack intervention was focused on emotional
regulation related to diabetes, empowerment-based communication, and enhancing motivation.
KnowIt, though not as successful as OnTrack, was still able to reduce A1c and hypoglycemic
episodes. The intervention focused on education around the causes and management of diabetes,
the etiology of diabetes, and tips such as carb counting. Both KnowIt and OnTrack were
administered via 1-day small group workshops followed by 4 video group meetings with trained
research assistants.
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Group Intervention for Teen and Young Adult Type 1s Improves Self-Efficacy and
Depression Scores

Dr. Cynthia Muñoz (USC) presented promising results from a group intervention called TEEN
POWER in improving the moods of and empowering adolescents with type 1 diabetes. The
intervention was associated with an increase in participants' self-efficacy, improving Children's Hope Scale
scores from 23.8 to 25.1 (p=0.032; max score: 36). Likewise, higher self-efficacy was associated with lower
depression ratings based on two depression measurement tools, Children Depression Inventory and Patient
Health Questionnaire-9 (both p-values <0.001). TEEN POWER and adolescent-targeted interventions are
particularly important, as teens and young adults with type 1 are much more likely to struggle with low self-
efficacy, diabetes burnout, and depressive symptoms, in addition to poorer glycemic outcomes compared to
older type 1s. The study was run with 91 type 1s (ages 12-19, mean: 14); 71% were female and 73% were Latinx,
which is a reflection of the large Latinx population Children's Hospital Los Angeles where the study was
conducted. Given the impact of gender and race/ethnicity on glycemic outcomes, their interaction with the
psychosocial and behavioral sides of diabetes are poorly understand, so kudos to Dr. Muñoz's group and to
the ADA for highlighting this abstract.

▪ TEEN POWER is a curriculum-based group program for youth with type 1 and their
families. Developed in 2006, TEEN POWER is a 10-week, culturally sensitive program. Through
weekly 2-hour sessions, facilitators engage children and teens with type 1 and their parents in
separate, parallel sessions to discuss psychosocial issues which hinder their ability to manage their
(or their child's) diabetes.

▪ The TEEN POWER group intervention is delivered by bilingual and bicultural
behavioral health specialists who are trained in supporting patients and their families
with the mental health dimensions of diabetes. This allows parents and patients to
communicate more comfortably and creates space for conversations about cultural beliefs
surrounding diabetes diagnosis and management. Given that 73% of research participants were
Latinx, this was a particularly important attribute of the intervention.
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OHSU's Novel Interventions in Children's Healthcare Onboards Vulnerable Youth
with Diabetes Technology While Addressing Social Determinants of Health

Dr. Kimberly Spiro (Oregon Health Sciences University) presented on the Novel Interventions
in Children's Healthcare (NICH), an innovative program at OHSU that attempts to provide access to
diabetes technology supplies to underserved patients by addressing underlying social determinants.
Participants, primarily children and teenagers, are paired with a trained interventionist, accessible 24/7, to
solve issues that may prevent them from following medical instructions from endocrinologists and other
clinical professionals. Participants receive 12 months of care on the program at no cost. The program has had
major success in assisting diabetes challenged by a variety of social conditions including food insecurity,
unreliable transportation, insecure housing, limited access to medical care, and Child Protective Services
(CPS)/Department of Human Services (DHS) involvement. Overall, we're excited to see interdisciplinary
programs like these provide person-centered diabetes care and technology to break the intergenerational
cycles of systemic inequities many in the healthcare system face. Dr. Spiro shared that in the US today, DKA
serves as the number one cause of death for type 1 youth, with 65% of cases also impacting those under the
age of 19. In our view, the vast majority of these deaths are preventable: just yesterday, we saw three
presentations demonstrating that DKA-related hospitalizations could be greatly reduced (50%-80%
reductions) by using CGM. Dr. Spiro presented several cases highlighting the sheer impact of the program.
To-date, the program has helped 0ver 350 patients get access to diabetes technology which they otherwise
would not have secured any assistance.
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▪ Case 1 - David (14-year-old, male, type 1): Prior to NICH, David had endured a variety of
challenges with neglect. During his youth, he had moved around five different foster homes before
moving in with an abusive aunt and uncle. At age ten, his aunt, serving as his primary contact, was
diagnosed with cancer, and one year later, he was diagnosed with type 1. Shortly after, his uncle
ceased all contact with his aunt, forcing David to skip school, run away from home, and miss
appointments. During this time, David and his aunt's relationship became tense. Simultaneously, his
endocrinologist did not want to provide him with CGM or an insulin pump because of concern over
impaired awareness of hypoglycemia. The reluctance to provide a CGM is perplexing to us. At that
point, David had endured three episodes of DKA and had an A1c of 10.8%. After being referred to
NICH, his interventionist addressed the potential pros and cons of CGM. David was able to open up
about his concerns about being overwhelmed with data along with his concerns of his aunt being
able to watch over him with remote monitoring capabilities. As a result, to ease David into
technology, the interventionist onboarded him with Dario's connected BGM system and
Companion's InPen, through which he shared data with both his aunt and interventionist. To better
David's relationship with his aunt, the interventionist used positive reinforcement behavior. For
example, if David agreed on a treatment decision from the data such as taking insulin or choosing to
exercise, he accumulated "points" with his aunt, which he could then use to spend time with friends.
To give him a sense of personal control, his aunt started allowing him to be out with his friends as
long as he checked the data and shared it with her. After using the Dario system, David agreed to
begin using a Dexcom G5 CGM, during which he learned about his glucose patterns and how his
behaviors affected to his diabetes management. Over time, he found the ideal alarm settings and
through additional counseling to address prior trauma as recommended by his interventionist, his
A1c dropped from 10.8% to 9% after the program. In a testament to the interdisciplinary
effectiveness of NICH, David said the program has "opened up new resources" to him and helped
"organize things in daily life."

▪ Case 2 - Samantha (13-year old, female, type 1): Prior to NICH, Samantha had endured
trauma related to domestic violence. Her mother had two kids with two different partners and was
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briefly incarcerated, during which she lost access to her kids. After her mother's jail time, without
access to a sustainable job, Samantha faced homelessness, during which her A1c climbed all the way
up to 14%! She was also unable to access any diabetes technology because of the Medicaid
requirement of 4 document fingersticks/day for 90 days. However, after being referred to NICH, she
worked for nine months with her interventionist and was eventually able to document 3-4
fingersticks per day. This enabled her to access the Dexcom G5 CGM, during which her
interventionist taught her how to read glucose patterns. Before CGM, Samantha had refused to dose
insulin before meals, but after seeing her patterns, she changed this habit. After three months on
CGM, her A1c dropped from 14.1% to 10.2%, upon which she finished the program. While there is
certainly more room for improvement, Dr. Spiro acknowledged that it was NICH which provided her
with the problem-solving skills and confidence to use technology and create self-management
practice in very difficult of circumstances.

▪ Case 3 - (Matthew, 18 years old, type 1): Prior to NICH, Matthew had endured over 20
episodes of DKA. His parents endured significant mental health issues and were regularly on the run
from DHS. After being diagnosed at age eight with type 1, Matthew left his house to live with his
grandparents but was kicked out after having two episodes of DKA in the first three months of living
with them. He eventually got a job and decided to independently live with a bicycle as his only mode
of transportation but was on the verge of eviction throughout a period of insecure housing. During
this time, Matthew would make anywhere from three to four emergency department visits per
month. After being recommend a Dexcom G6 from an interventionist in NICH, Matthew's
hospitalization rate changed to only 1x/month while his A1c dropped from 14% to 9.4% upon
completing the program.

Is Peer Support the Answer for the Technologically Challenged?

University of Utah's Dr. Michelle Litchman conducted studies on peer support in online and
offline settings to examine the intersection between diabetes technology and peer support. A
systematic review of systematic reviews was conducted, with a focus on in-person and technology-mediated
peer support among over 31,000 participants across all studies. Dr. Litchman identified distinct clinical and
behavioral components of peer support throughout the review. Clinically, those seeking peer support
demonstrated either positive or neutral A1c effects, honestly discussed various treatments and complications
online, and reinforced the basics of diabetes management with their peers. Behaviorally, peer support groups
involved discussions of technology management, risky behaviors such as off-label placement of CGMs, and
motivation, and were shown to correlate with higher self-care levels among participants. Other beneficial
aspects of peer support groups noted in the study include sharing the latest research, recruiting for ongoing
studies, building communities and planning events, sharing financial support and resources with those in
need, and the widespread absence of harmful misinformation. Furthermore, Dr. Litchman noted that it is
important for providers to talk to patients about where they are seeking support, as 67% of online diabetes
adults surveyed did not disclose to their providers that they were engaging in online peer support. Dr.
Litchman concluded by addressing the need for future studies to elucidate the roles of race and ethnicity,
diabetes type, gender, and education level with regard to the use of online peer support as a technology.

Psychosocial Behavioral Intervention "Youth Empowerment Skills" Drives
Reduction in A1c and Unplanned Hospital Admissions Among Young Type 1s

Psychoeducational program Youth Empowerment Skills (YES), was able to successfully lower
A1c among young people with diabetes while also resulting in £78,000 saved in hospital
admission avoidance. YES is an interactive, simulation-based learning program built around the needs of
young people with type 1 focusing on the psychosocial aspect of diabetes. YES was targeted at type 1s age
14-20 and collected data 12-months post intervention to assess results. YES "successfully engaged young
people from ethnic minorities (53%) and with high social deprivation (65%)" who are most at risk for diabetes
complications related to psychological factors. YES was especially successful at increasing participants' focus
on diet and blood glucose levels and helped participants change views about diabetes and increase
communication about diabetes with friends. Though the study had a small sample size, 48% of participants
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reduced A1c by >0.5% and there were 13 fewer unplanned hospital admissions among participants one-year
post intervention.
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▪ YES was designed for the specific needs of young people with diabetes. The YES program
consisted of 3 days of interactive sessions on general health and diabetes with a peer facilitator and
youth worker and simulation exercises in managing a sick day, hypoglycemia, clinic consultation,
and basic life support skills. Before conducting this study, the developers of YES created focus
groups to assess the issues facing young people with diabetes. Specifically, young people struggled
with the emotions, social isolation, and lifestyle changes that often accompanied their diagnosis and
wanted to learn from others with type 1 through peer supported and social activities taking place
outside of a hospital setting. Following intervention, participants felt YES was able to meet these
needs.

Rice-Baylor SOLVD Studies and SocialSense: Smartphone Data Tells Us about
Depression, Anxiety, and Loneliness

Rice University's Dr. Ashutosh Sabharwal presented results from the SOLVD study in adults
and teens, finding that smartphone data on a person's mobility and sociability tracks with
psychometric scores. In the eight-week SOLVD-Adult trial (n=22, 12 with mild depression, 10 with
moderate to severe depression) and SOLVD-Teen trial (n=11, eight with mild depression, three with moderate
to severe depression), participants self-reported daily data on their mood and feelings in their phones, while a
sensor logged background smartphone usage (i.e. call log, SMS log, GPS, steps, accelerometer, artificial light
hours, and screen time). A particularly strong correlation was found between smartphone data and
psychometric scores in adult patients with moderate to severe depression. Dr. Sabharwal was especially
interested in the mobility data from the SOLVD-Teen study, which showed that patients with depression
traveled to fewer places in the day, but spent equal amounts of time in each location. At this point, Dr.
Sabharwal and his team do not have an explanation for this finding. The SOLVD and sociability studies are
the first of their kind to study adolescents and adults with clinical depression. Dr. Sabharwal highlighted that
behavioral and biological sensors using smartphone data have useful advantages over questionnaires that rely
on subjective self-report. Given that over 80% of participants were open to using this technology, we are
curious to see what interventions could apply these findings to improve the mobility and sociability of patients
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with depression.

▪ In a secondary study using SocialSense to measure loneliness, smartphone data
showed that people with depression had shorter conversations and fewer unique
contacts in comparison to healthy controls. The sociability studies (n=29 total; 10 control, 10
depression, nine psychosis) collected 1500+ hours of audio to construct representations of in-person
social interactions (IPSN). Using data on unique conversation partners, social context and scenes,
and turn-taking behaviors, Dr. Sabharwal's team constructed IPSNs that tell us about individual and
team/group behaviors. The data collected on conversation duration and partners can represent
sociability level, just as step counts can measure physical activity level.

▪ Depression can be a comorbidity of diabetes and the value of social networks in
diabetes management is not to be underestimated. We are glad to see depression, anxiety,
and loneliness being studied to a greater degree. Going forward, we look forward to seeing if
wearables may be one tool that can provide more holistic care for patient populations.
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Events Highlights

Musings Under the Moon Part One: Applying Revelations from COVID-19

The diaTribe Foundation hosted its fifth annual Musings Under the Moon event on May 11,
2020. Historically, the event happens during ADA's Scientific Sessions, but given the COVID-19 pandemic
and ADA going virtual this year, the Foundation had its first virtual Musings. The event, titled "Personalizing
Care in the Shadow of a Virtual Revolution," featured an outstanding panel on the telemedicine revolution,
spurred by the COVID-19 pandemic, and its potential impacts on diabetes care. For the first time, Musings
was also open to the public, and over 850 people signed on in virtual attendance with over 700 on together at
the peak. If "going virtual" is the wave of the future, we can see certain benefits: more people will have more
access to more events, broadening the message - which, of course, is the very point of Musings. But a virtual
connection cannot replace the intimacy and the dynamics of a real connection, and it's naïve to believe there is
nothing loss in remote gatherings. It will be interesting to see, as the country gradually reopens, what the new
normal becomes in balancing the virtual world and the real world.

Panelists for Musings included One Drop's Mr. Jeff Dachis (CEO), Abbott's Dr. Mahmood Kazemi (Divisional
VP of Global Medical and Scientific Affairs and CMO, Diabetes Care at Abbott), Insulet's Dr. Trang Ly (Senior
VP and Medical Director), Dexcom's Dr. David Price (VP of Medical Affairs), and diaTribe's Ms. Kelly Close
(Founder). Key themes and full coverage of the almost two-hour discussion are included below!

▪ Role of CGM: At the center of the discussion stood the promise of CGM technology to continue
driving improved outcomes and behavior change. Mr. Dachis nicely summarized the value that
innovations in CGM have provided relative to standard therapy, characterizing CGM as a "movie"
and BGM as a "snapshot." All panelists agreed about the benefits of the technology, including its
ability to highlight patterns, change behavior, promote self-care, and improve emotional well-being.
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Dr. Kazemi took it one step further, noting that beyond identifying ideal moments for treatment, the
real value of CGM comes from a preventive standpoint through minimizing periods of
hyperglycemia and hypoglycemia. Consequently, all patient populations beyond just type 1,
including those with prediabetes and type 2 diabetes, should have the technology. However, both
Ms. Close and Dr. Kazemi acknowledged issues in access and affordability remain the primary
barrier toward mass adoption. Notably, the FDA and CMS have attempted to remove some of these
constraints throughout the pandemic by making CGM available in the hospital setting and not
enforcing certain coverage requirements for non-adjunctive CGM.

▪ Benefits of Virtual Care Delivery: A major opportunity of telehealth that the HCPs on the panel
acknowledged was reducing stress and maximizing peer support. Dr. Price mentioned that during
virtual visits, it's not only about the patient - people including parents, siblings, coaches, and friends
could also join regardless of their physical location. The community-based aspect of diabetes care,
which is sometimes lost during in-person visits, is a place where many panelists agreed that
telehealth could really move the needle. According to Dr. Ly, telehealth could also address some of
the stress associated with finding specialty care, especially in regions where endocrinologists are
limited. When visiting a hospital or clinic, a variety of factors stand in the way until actual care is
delivered, including finding parking, filling paperwork, and waiting for the physician. With almost
all of these challenges out of the equation during virtual care, care teams can maximize time with
their patients and families. For example, Dr. Ly described how one Insulet trainer was able to train
two boys on how to use Dash directly from their homes, improving time efficiency and boosting
patient comfort. Mr. Dachis said that these components of care, ingrained in One Drop's model,
have led to the company's success. For example, with 1:1 real-time remote monitoring available,
both patients and their coaches have access to data, which can help them make smart choices
wherever they are, including their homes, offices, and communal places. All of these components
put together, according to Mr. Dachis, have led to a "paradigm shift" in how patients view data,
make healthier choices, and improve clinical outcomes.

▪ Virtual Care Data Limitations: While the power of personal data was an important theme
throughout the discussion, limitations exist in securing broader access. Dr. Price said that issues in
data integration across a variety of electronic medical records system are a major problem,
especially when care is occurring in a remote manner. These systemic issues have adverse impacts at
the individual level during consultations. Dr. Ly mentioned that many physicians today spend
significant amount of wasted time in uploading pump data, thereby limiting valuable time with
patients. To overcome this barrier, Insulet is launching Omnipod-Glooko cloud-to-cloud integration
next month in the next version of Dash. Tandem also has plans to roll out no-cable pump uploads in
the "coming weeks" as the t:slim X2 smartphone app launches more broadly. While these are steps
in the right direction, the panelists pushed for better government regulation on the issue.

▪ Multi-Stakeholder Action: The panel concluded on a positive note, with all individuals
expressing hope that COVID-19 would unite the many stakeholders including physicians, payers,
regulators, and companies that affect diabetes care. Here are some valuable quotes below:

◦ "It's everyone coming together. I think that's one of the things that will come out of this.
You have the FDA, CMS, payers, clinicians, diabetes specialists working closer with
hospital systems, so it's coming together within the diabetes community. I also don't want
to exclude patients, and when I look back, I want to say this was the spark that brought the
community together." - Dr. Price

◦ "[This is] the year that virtual medicine came into the mainstream - this is the transitional
year through the actions of payers, regulators, and those living with diabetes and those
helping to take care of them." - Dr. Kazemi

◦ "Just to add on, it's a time where we get back to the patient about taking good care of them.
That is the most important thing. Making sure our patients are safe and able to take care of
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them. I hope medicine changes completely for the better." Dr. Ly

◦ "I'm hoping that in 25 years, all of the participants in the industry will have come together
and that we've been able to take our different colors and weave them into a beautiful
tapestry that we can all be really proud of. I hope that healthcare is transformed and we
can commit to helping people stay healthy. It's that tapestry I really dream about." - Mr.
Dachis

Transcript

Ms. Kelly Close: Given the shift that's happened from CMS, we can do telemedicine now. How
are you thinking about that big picture and what opportunities might that provide?

Dr. David Price: Thank you for the warm introduction and having me participate with this tribe of over 700
people. The COVID pandemic has been a crisis, and when I talk to colleagues in the hospital, I can't describe
the horrors they're going through; but it's provided an opportunity through CGM in the hospital and CMS
paying for remote monitoring. It opened up all kinds of opportunities to bring CGM in the hospital and
minimize the use of PPE to help patients play an active role in the hospital. Those are some of the hospital
opportunities. I'll let others talk about the opportunities for patients.

Ms. Close: People have wanted CGM in hospitals for a long time. You can see the point to protect all the
nurses and doctors. Sometimes opportunities come out of something you don't expect - what might patients
be asking for?

Mr. Jeff Dachis: Thanks so much and I'm so grateful to be here and have everyone from around the world
tune in here. It's really an honor. So, thank you to Kelly and the whole diaTribe team. It's an interesting time,
and I think it's clear at this point that virtual care is here to stay and nothing is going to change that. When
people are struggling to see a doctor, make an appointment, see a professional in person, the entire industry
has had to change to embrace virtual care and data-driven decisions that people are empowered to make on
their own. We think of virtual care as empowering people to make choices day in and day out about food,
medication, glucose, physical activity, about all the things that matter to them as a person with diabetes or
other chronic condition and empower them to realize their own potential with self-care. Now is a moment
where all of the pieces of the puzzle are coming together.

Ms. Close: Thanks so much. What a statement to think about how well we can be doing - that is a leader
speaking. Jeff, I love that you're on the panel with us tonight as a patient who's watching the field so closely,
with these three amazing doctors, and as someone helping lead the field. Mahmood - what do you think?

Dr. Mahmood Kazemi: Yes, thanks again, Kelly, for the invite to join the panel. I would take away from this
scenario we're in is that it's accelerated bringing virtual medicine to the forefront of care. We've been
committed to this on the Abbott side for a while. The ability to have CGM broadly and increased access (from
CMS and hospitals) has brought the ability to use these data and new metrics to the forefront of care. That's a
major development, we've been striving for years now to make Time in Range a new standard. More people
will access these technologies and see the benefits of tracking these metrics and having meaningful
interactions with HCPs.

Ms. Close: What an amazing legacy, and thank you guys for working on CGM and on BGM for so long and
helping patients figure out how to do better. Access is so much a piece of what you find important. Trang, the
work you're doing is so incredibly exciting - what are your thoughts?

Dr. Trang Ly: I think it's an exciting time for medicine and an awakening for our clinicians and patients to
really move diabetes care and medicine in ways that we've not been able to do because of clinical inertia and
the way medicine and clinical care are reimbursed. I love that all of us are thinking about what we can do and
what tech can do to bring value to patients and getting back to basics to get meaningful care. That's been a
huge eye-opener for me, and all of that has been interesting to watch from the sidelines.

Ms. Close: That's so interesting. It makes me wonder, what else might be possible with data
and technology.

Dr. Price: I think we could integrate a lot of types of medical information and be able to combine it to enhance
remote visits. I think it could be used in alternative settings like long-term care and use in the hospital and
tremendous possibilities throughout floors and labor delivery units. It could help doctors in rural
communities - endos in rural communities to leverage the talents of diabetes specialists. The opportunities
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are endless.

Ms. Close: It does seem like the last few years at ADA, there's been a younger group of people there who have
watched people's lives change on the automation front.

Dr. Kazemi: As far as access to CGM, having the capability of doing these virtual starts is key - one of the
limiting factors of adoption beyond affordability is access. Frequently that's been the domain of specialists - I
was the one starting people on CGMs, not primary care providers or other doctors who saw a lot of people
with diabetes. That's definitely not the case. This is useful for anyone with diabetes -- not just type 1. You can
even push it into the realm of pre-diabetes. The data empowers you to make the appropriate lifestyle
decisions. The ability to have virtual care will let more people access this tech, this tech can come to you.

Ms. Close: I also think that more so on professional CGM, because you said it allows us to think about our
lifestyles. I do see on my CGM what happens, but also there's so many people who have not been on the right
medicine. It helps you to think about mental health, emotional wellbeing, what is it about their social
circumstances that isn't working, in addition to their therapy. It's a mirror. I know there is so much as well
from BGM that I never took advantage of when I was on BGM.

Dr. Ly: We looked at patient data in Glooko and had data from 6,700 patients tracking their data from
January to April, and during the month of April we saw a 3-4% increase in Time in Range from Omnipod
users. That's pretty incredible. I wasn't sure what to expect. There's a lot of anxiety and fear in our
community, so it was a silver lining in all of this quarantine and everything, but maybe at the end of the day,
the most important thing is our health, family, and getting back to basics. Maybe that would reduce some of
the stress for patients to take care better care of themselves. We have access to the data and should be sharing
and talking about it to help people take better care of themselves. We get BG data as well, but there's a bit of a
lag time with that.

Mr. Dachis: It's a really interesting question and thanks everyone for their comments. At One Drop, we know
that the future of chronic care is digital, it's proactive, and it's preventative. I want to highlight the difference
between what the medical community does in the doctor's office and what we do with people, and what I, as a
person with diabetes, do the other 8,759 hours of the year when I'm not at the doctor's office. I'm not a
patient; I'm a person. There's stress and there's work and there's a lot of other things to think about. I'm just a
person with diabetes. What I want to highlight here is that the data-driven future really needs to empower
people, not patients, to make better decisions about all of the factors that drive the conditions in their lives.
We have over 10 billion data points from users in hundreds of countries powering data algorithms that are
helping people make better choices, giving people empowerment and opportunity, helping them reimagine
what's possible in their lives by giving them back agency, control, and confidence in their own lives and
decisions. What we focus on at One Drop are people, people with chronic conditions who are interested in
making better choices and having support when they go into the doctor's office. It's important to think of us as
people with a chronic condition, not diabetes patients. If we can empower you with more data, predictions,
and insights, so you can avoid problems before they occur, then we are giving people back their time and
giving them back their lives.

Ms. Close: This is somebody who is impassioned, and I ask everybody else, what has to happen
for this to be put in place. What else can patients, clinicians do? What else do you want to see
in the system? What kind of system would you like to have?

Dr. Price: Jeff, I want to follow up on empowering people. People need the right information, how to act on it
and I think that's one of the benefits of CGM as they get immediate feedback. We're doing a study with type 2
patients on oral agents and doing a study to see with episodic use of real-time CGM to see if they will learn
experientially from CGM so that they can avoid going onto an injectable medication. The device gives the tools
for them to learn experientially to learn what's impacting their glucose control throughout the day.

Dr. Ly: At Insulet, we develop for the patient. Everything in our innovation and R&D is about improving the
life of the person with diabetes. It's not wholly centered around the clinician, so we're thinking about how to
improve the experience and ease of use and simplicity of the device. Right now, that has become so much
more important with this pandemic and move to virtual care to be able to implement safe and effective
therapies. Offering that can help patients feel empowered to take the best care of themselves and not feel
limited by how the care and therapy are delivered. We are proud of putting the patient at the center of our
innovation platform.

Ms. Close: I love that.
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Dr. Kazemi: I agree with Trang that ease of use is paramount. That's the way you get people to adopt
technology if it's complicated or expensive. At Abbott, that's what we did when we designed the Libre system -
ease of use. When we look back at our clinical trials, one of the amazing things is that people were actually
using the system to make decisions within days of starting. HCPs were actually amazed because they thought
they would have to give them direction, but people using the device immediately realized what they were
going on and took control of their glycemic levels. This is a testament of what virtual care will allow us to do -
make small changes that can have a big impact in the long term.

Dr. Price: You made me think of the original 3-day CGM and experiments with blinded and unblinded CGM,
and you could see the glucose variability decrease within days. People get it and figure it out quickly. Weekly
push notifications are another useful feature that Dexcom has developed. For people using the app, they are
able to get notifications of how their Time in Range has changed on a week to week basis and what their
glucose patterns are, their best days to motivate them and show what works. This is a tool that helps empower
patients to self-manage their diabetes.

Ms. Close: I'm so lucky to have access to CGM. But I also wasn't using BGM in the right way.
I'm lucky enough to have automated insulin delivery. I think everyone who could benefit from
this deserves to have it. It feels like on the BGM front, there are more opportunities to get it,
but some doctors themselves don't have time themselves. Will the pandemic accelerate or
decelerate things like getting data from BGM, CGM, AGP, etc.?

Mr. Dachis: Are we talking about getting data to doctors, or getting data to individuals to empower their own
self-care?

Ms. Close: Some of both. Therapy is foundational. If you're on the wrong therapy, if you should be on GLP-1
and you're on an SU or metformin, you can empower me, but I might not know I'm on the wrong medication.
What can patients look at with doctors?

Mr. Dachis: There's a bunch of data that makes sense for people as inputs-for example, food and physical
activity. Medication is what you use to treat the symptoms of whatever decisions you've made. It's really scary
for some people to dose their own insulin and think of the cost of automated insulin delivery. A huge portion
of the population needs to think about adjusting the inputs-stress, food, sleep, activity-and then get to the
right therapy post-good-decisions. With the right data, the individual can be empowered to make better
choices regarding the downstream effects of their decisions. In reality, a large portion of the population needs
to focus on not just insulin delivery, but a whole bunch of other factors before they get there.

Ms. Close: I've never heard dialysis or heart attacks or strokes or amputations characterized as expensive.
These are investments in patients. So many patients will do so much better with professional CGM and go
straight back to BGM.

Dr. Kazemi: The power of data is being brought to the forefront here with virtual care. At regular office visits,
we would strive to get blood glucose data, and we would get lucky if we got a few days of data. In this
environment, people may not have the opportunity to go to the lab, do a physical exam, etc. What you have to
rely on is the ability to look at glucose data and come to meaningful conclusions on that.

Ms. Close: I'm so grateful to doctors and nurses and everyone on the frontlines of diabetes and
COVID-19. What would make their jobs easier?

Dr. Ly: I think a huge limitation is having to upload pumps. We are launching our Omnipod-Glooko cloud-to-
cloud integration coming out next month in our next version of Dash. That data will go immediately to Glooko
so that patients can get access to their data when connected to WiFi. That is an investment for us but thought
it was important because it reduces the time in office that the doctor has to spend in uploading devices and
then allows them to be more effective in the care they deliver to their patients. It also allows patients to use a
good platform to take care of themselves.

Dr. Price: One of the problems we have about systems are those EMRs [electronic medical records]. When
your doctors are busy typing instead of talking, it's about EMRs. People could review the data in Clarity or
Glooko, but can't get into the medical records easily. There are a number of barriers and there are not
standardized ways of doing it, but if diabetes specialists are working with remote clinics and different offices
within their health system, getting data into EMRs into the system is essential. The hospital environment is
critical to get CGM into EMRs, and there are significant barriers to doing that now. I hope patients,
regulators, and the government can come together to get blood glucose data and CGM data into medical
records.
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Ms. Close: But, looking at diabetes as a multi-stakeholder condition to address, are you guys
optimistic about getting Time in Range into EHR? How long will that take and how much could
that help?

Dr. Ly: People can't get A1c so doctors are using estimated A1c or blood glucose. Obviously, you get more
reading through CGM, but it's what we have right now, so people are using it.

Mr. Dachis: It is interesting to think about CGM as a movie while BGM is a snapshot. We can see snapshots or
a movie of the past, but what's more interesting is what I can do with the data to predict what's going to
happen and avoid problems before they occur, advanced collision avoidance for people with diabetes and
chronic conditions. If you were going to run into a tree, you would benefit from a system that told you you
were about to run into a tree. Today, there aren't systems on the market to tell us that bad things are going to
happen. It's really great to see all of the CGM systems we have now, but again, I want to refocus on
empowering the individual to avoid problems before they occur. The data is really valuable in both contexts.
Every day is different and what I want to do is avoid collisions altogether. That's what I feel the power of this
data is going to be, in preventative, proactive, prospective self-care.

Ms. Close: We'd love to talk about your experiences with virtual visits for patients and HCPs.
What's working that's notable that could be taught on telemedicine? How's it going so far out
there?

Dr. Kazemi: I can give you anecdotal bits here. What seems to work well is the checklist of things that they'd
like to have ready for these virtual visits to help understand what needs to come in to make the visit
productive. This involves access to glucose data. You need to make sure the individual has been consistently
using CGM for the past 2 weeks. We know that 14 days of CGM data is key in understanding/predicting what
A1c or glycemic management can be in the future. To improve the future, we need to look at the past to help
serve as a guide. We can use that data to spear to a better future, having a clear sense of what you want to ask
during these virtual visits can help provide better context and better outcomes. Having that data available at
point of visit is key.

Dr. Price: We have heard that with virtual visits, it's not just the patient and that you can bring a lot of people
into the visit. Two divorced parents in different cities could participate. Going back to HCPs, to those who
have figured out are thriving because, they can now bill for care what we were providing for free. Figuring out
how to code so that it's billed and aware of the charges and who are responsible for copays. The
endocrinologists who have established those processes are using them in a way to adequately get billed and
compensated for remote visits.

Ms. Close: A friend of mine on Saturday was saying a psychiatrist had been paid $1.06 for a virtual visit! Some
of this is far from perfect. What else are you thinking?

Dr. Ly: I think reducing stress for families is something we shouldn't underestimate. We're doing virtual
trainings with Omnipod, and one trainer did it for two boys in the comfort of their homes without having to
bring the family to the clinic. There are significant things, like parking, that cause stress for families so the
potential for offering that to more people in remote places where endocrinologists are inaccessible is so
important. As long as we're focused on reducing stress for patients and families, it's going to be a good thing.

Ms. Close: I'm so grateful we have the strength of the great hospitals when we need them, but the patients
Trang are talking about did better and it was easier at home.

Dr. Kazemi: The interactions we're seeing now in the virtual world are different, but as Trang mentioned, it's
important to make this about the patient and what they can take away from the visits. When you have an in-
person visit, there are many other things that can occur. Educational materials - oftentimes offices - have
educational materials that you can hand over to a person during a visit. In virtual settings, at Abbott, we try to
provide an array of tools for people with diabetes that they can access at their own time. We tell HCPs about
these resources to make sure education doesn't go to the side of the road here when people can't go to visits in
person. Especially given the challenges of activity, one of the key things is the ability to try different diets
because we're all stuck at home. You can try out and see what works for you. There are some positives to be
taken away from this unfortunate scenario.

Mr. Dachis: One Drop has been virtual since the beginning. All of our programs are available 24/7/365 and so
users don't have to rely on episodic virtual visits, if you will. They always have their ally with them. When they
need to make the choice about whether or not to eat cake at a wedding, their coach is there. They don't need to
wait for an appointment; they just text their coach. All the educational material around activity, sleep, stress
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management, nutrition, alcohol consumption, and more are available when they need it. We are using
behavioral interventions that incorporate cognitive behavioral therapy and acceptance and commitment
therapy to help people make healthy choices where they live. All the data that they generate is available to
their coach instantly, in real-time, immediately, right-now, without any need for a cloud upload. It's a
complete paradigm shift in the way people see their own self-care.

Dr. Price: Dexcom has an incredible group of educators called the patient services team, and they help
onboard patients with CGM that have difficulties (Medicare population), so we've been supporting a lot of
remote training in this particular environment, and to Mahmood's point, you need less training so simpler the
product. It's a focus for a lot of our companies and Omnipod, Abbott, and Dexcom are trying to unburden
users that requires less training and disruption.

Ms. Close: That reminds me of something Dr. Bob Gabbay said, there was a lot of focus on the
elderly and there should be, but do we want to relax the A1c guidelines meaningfully? He
asked, "How about reducing the burden?" When we think about a year from now, what do we
want to all say that we did as a result of this pandemic? Culturally, technologically ?

Dr. Price: It's everyone coming together. I think that's one of the things that comes out of this. You have the
FDA, CMS, payers, clinicians, diabetes specialists working closer with hospital systems, so it's coming
together within the diabetes community. I also don't want to exclude patients. When I look back, I want to say
this was the spark that brought the community together.

Dr. Kazemi: I'll also add in that culturally, I think the key thing is we still look at a virtual visit as an exception.
We would tend to say you have to come in person then we'd do virtual for a good reason.

Mr. Dachis: When thinking about this culturally, I think it's important to put the people with the condition
first. Not the regulatory framework, not the revenue model, we need to focus on the people that have the
condition, and I think that this is a catalyst to make this a reality.

Ms. Close: We love hearing about catalysts. How do we leverage some points during this
pandemic to access diabetes technology? I loved seeing last week when Medicare relaxed the
requirements to get CGM. I'd love to see more of that across the board …

Dr. Ly: I'd love to see people get access to therapy sooner and not have to jump through hoops. I had a case of
type 2 patient. This one gentleman had 1% Time in Range! That's heartbreaking. Isn't it wonderful that
somebody asked to try this therapy and it might be good for you. Here is an affordable pump you can access
through the pharmacy with minimal upfront cost. It's wonderful to hear people have that type of access.

Ms. Close: Oh. Wow. That's incredible. People used to ask me when I worked on Wall Street, what was your
Time in Range? I bet you it was about 20% or something. Maybe someone with type 2, getting to see how
much better you can do is so exciting. We were so moved to hear some of those numbers, Trang.

Mr. Dachis: I just want to add, real quick, we hope for accessibility, affordability and, soon we'll be seeing
effectiveness. Instead of needing this whole system to make decisions about your care or have your healthcare
professional make decisions about your care, we need to start driving toward accessibility on mobile phones.
This way, we can reach such a huge portion of the population with a diverse set of educational information
and data to help empower people to make better choices, take back their lives, and to imagine what's possible.

Ms. Close: I bet this person with 1% Time in Range had no idea what Time in Range was. I love
hearing all of that empowerment for healthcare workers as well. Crystal Lane, in the audience,
comment that prevention is not a word that drives healthcare in the US. What would you like
to see on the prevention front as we move forward?

Dr. Price: That's one thing that AID does. Automated insulin delivery systems that are out there and in
development are a form of prevention. They prevent time low and minimize time high - automated support
and systems will be another method for prevention. There are lots of ways to get at it, but an emerging
technological approach will get there.

Ms. Close: What other investments might we want to see in the community?

Dr. Kazemi: I think that hypo and hyper have their place, one of the big targets in prevention is minimizing
glycemic variability, minimizing excursions with CGM. When you look at prevention, one of the key things is
how we use these technologies to prevent developing type 2 diabetes. If we're thinking big, what can we do to
prevent prediabetes from becoming diabetes. So much can be done with CGM to guide appropriate lifestyle
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intervention that can be more effective than pharma at the prediabetes stage. How can we leverage these tools
to people that can most benefit and how can we curb the flow of people developing diabetes?

Dr. Ly: When I talk about pump therapy as a pediatric endocrinologist, I say it's about instituting care as
quickly as possible and as early in the disease process as possible to ensure the metabolic memory has for
glycemic control and optimal Time in Range can carry with them for the rest of their lives. That is the urgency
I try to convey to our clinicians that institute therapy. I think in terms of type 2 and prevention,
underdiagnosed populations are there. We prescribe insulin and therapies, but it's hard for people to take
complex regimens. Simplicity is very important, and it's important for a physician to consider this factor.
When we talk about data, we shouldn't undervalue insulin data from a pump as well.

Ms. Close: We had an amazing question from T'ara Smith from Beyond Type 2. She wants us to
circle back on elderly patients buying into virtual visits. What could help here?

Dr. Price: I think the issues of access or getting into a clinician's office will be harder for elderly people who
might not be able to drive. The opportunity for remote patient visits and for other caregivers and family
members - the remote monitoring and telemedicine capabilities will be important for seniors.

Mr. Dachis: There doesn't have to be an appointment. We have users at One Drop that are elderly that
absolutely know how to text their granddaughters or sons and they can text their coach and get predictions in
the same way. I want to highlight that seeing doctors virtually at a set time isn't necessarily the paradigm that
will work going forward, but instead it will be these always-on, asynchronous systems of messaging where
people have the opportunity to text their coach when it's convenient for them. We need to think about ongoing
virtual care that's not episodic, but something that is part of the ongoing dialogue between people with
diabetes and their healthcare professional.

Ms. Close: That's really magic. It'd be amazing to have the feeling that the doctors and nurse
also felt that they were supported. We have one more audience question here. If you could say
one thing to every person on this call, what would it be?

Mr. Dachis: One thing I would say is that let's all transform healthcare, let's give people back the
opportunities in their lives, so that they can receive the blessings in front of them by not having to manage
these chronic conditions.

Dr. Ly: Everything will be okay, and we'll get through it together. We need to take care of ourselves and our
families.

Dr. Kazemi: One of the important things is know your options, be informed, and you're your own best
advocate. It's a challenging time for everyone, but don't give into feelings of hopelessness. There are lots of
resources to help give you a sense of control. Ask for resources - if you don't ask, it won't happen.

Dr. Price: It's a time of incredible opportunity. Lots of collaboration is needed with many stakeholders but
what an opportunity to transform diabetes together.

Ms. Close: And, finally, we'll close on when you look back in twenty years, what would you like
to look back on and say we as a diabetes community did during this time?

Dr. Price: I'll borrow Jeff's term of catalyst. It really did bring everyone together to change the paradigm of
diabetes care across the United States and globally.

Dr. Kazemi: The year that virtual medicine came into the mainstream - this is the transitional year through
the actions of payers, regulators, and those living with diabetes and those helping to take care of them.

Dr. Ly: Just to add on, it's a time where we get back to the patient about taking good care of them. That is the
most important thing. Making sure our patients are safe and able to take care of them. I hope medicine
changes completely for the better.

Mr. Dachis: I'm hoping that in 25 years, all of the participants in the industry will have come together and that
we've been able to take our different colors and weave them into a beautiful tapestry that we can all be really
proud of. I hope that healthcare is transformed and we can commit to helping people stay healthy. It's that
tapestry I really dream about.

Ms. Close: Twenty-seven hundred people with diabetes were diagnosed in the US alone
yesterday. And the day before that. And the day before that. Let's make our mantra for these folks to
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start as well as possible and continue as well as possible, particularly using the power of data and technology.
Let's look out for everyone with diabetes and their families and realize all of us deserve to do as well as
possible. Thank you so much to all of you for so much perspective, guidance, and learning this evening.

Musings Under the Moon Part Two: Applying Revelations from COVID-19

The diaTribe Foundation hosted the second installment of its fifth annual Musings Under the
Moon event on June 5. Given the ADA's pivot to virtual sessions, Musings is now taking place in a
multiple-part, free, virtual series.

The second discussion, titled "The Law of Inertia During a Global Pandemic," featured a panel on the
advancements in diabetes care, both therapeutic and technological, brought to the forefront by COVID-19 and
protests for social justice in the US. Panelists for Musings included Sanofi's Mr. Chris Boulton (Global Head of
Integrated Care), AstraZeneca's Ms. Kiersten Combs (VP of US Cardiovascular and Metabolic Disease),
Medtronic's Mr. Sean Salmon (Executive VP and President of Diabetes), and diaTribe's Ms. Kelly Close
(Founder) and Divya Gopisetty (Senior Associate). Key themes and full coverage of the nearly two-hour long
discussion are included below.

This discussion followed the first Musings event on May 11 entitled "Personalizing Care in the Shadow of a
Virtual Revolution." Continuing the positive reception from the inaugural session with over 700 attendees, the
chat box was full of meaningful discussions throughout the panel. Audience questions were asked to the
panel, and for many, this became a chance to share clinical experiences, discover how the standard of diabetes
care has changed, and access new resources from both diaTribe Learn and the speakers' companies. As
mentioned in regard to the first Musings event, as virtual sessions become the norm, more people will have
access to educational events from the comforts of their own homes. This not only allows for significant
personal learning, but also for connection with others of diverse lived experiences that would not have been
possible previously.

Key Themes

▪ Conversations and their ability to create change across sectors: Panelists emphasized how
the pandemic has dramatically catalyzed systemic change. Importantly, Ms. Gopisetty characterized
this dynamic in terms of the two pandemics currently happening that affect Black communities
disproportionately: COVID-19 and racism. Ms. Combs and Mr. Boulton agreed that people in the
medical community need to do more, which involves being vocal in the workplace and broader
society. All panelists agreed that conversation is the place to start change-making. Mr. Salmon
suggests that change needs to be made with awareness of unintended consequences, which includes
keeping other sectors' priorities, even within medicine, in mind.

▪ Changing systems of care delivery: COVID-19 has functioned as the impetus for streamlining a
fragmented healthcare system. Ms. Close eloquently argued that instead of returning to the 'old
normal' once the pandemic subsides, a new normal should be created from a multi-stakeholder
perspective. We've seen some of this already with CMS expanding access to CGM, as well as the
availability of more coaching, information, and tools for remote care. Ms. Combs believes that
though there is a lot of work to do, change towards equitable care will be accelerated by the ongoing
worldwide protests, similarly to how the worldwide shift to telehealth was accelerated by COVID-19.
Mr. Salmon agreed, adding that education is critical for new technology, like CGM, to revolutionize
care plans and connect all people to an endocrinologist. The next step is using CGM data to predict
insulin dosing. With this, Ms. Combs stressed that patients need to be able to be more active in their
care with integrated technology systems, which can also combat the overwhelming aspects of
telehealth. The language used by HCPs still remains important, and Mr. Salmon believes that better
glucose control is possible with a patients' positive mindsets and support from a care team.

▪ Addressing emerging needs: Given the current state of the world, public health issues affect
Black communities disproportionately. Ms. Gopisetty stated that as an incoming medical student,
she wants to see solutions designed for the most underserved, underrepresented, and most impacted
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by adverse health outcomes. Ms. Combs added that if you look at statistics related to COVID-19, the
top two comorbidities are hypertension and diabetes - both of which impact Black populations at
higher rates. This relationship emphasizes the importance of prevention and treatment, starting
with education and screenings. Mr. Boulton added that if technology is to play a role in addressing
new needs, it needs to be both accessible to wide populations and scalable. Ms. Combs agreed, and
emphasized that education is at the root of this: "Much of this comes back to the patient-patient
education, patient understanding of their disease, and advocating with a physician. In the future, it
is so important, no matter what our disease profile is, to educate ourselves on our disease state. This
will allow us to embrace technology and be present in a health visit and our own measures."

▪ Shifting from reactive to proactive, predictive, and preventative care: Ms. Combs began
this conversation with reference to how advances in science have improved the ability to treat
diabetes in a more proactive way in conjunction with education and patient activation. Innovative
medications, like GLP-1 agonists and SGLT-2 inhibitors, can protect or prevent disease progression,
especially in regard to CV and renal disease. However, less than 10% of patients are on these
medications, with the majority still on sulfonylureas. This becomes more problematic as patients are
unable to have regular wellness checks because of COVID, albeit also exciting because of the uptick
in telehealth services given there is a shortage of endocrinologists. While glycemic control remains
important, there is a huge shift happening toward CV and renal protection. As healthcare systems
still don't incentivize prevention, new business models are needed to prevent disease, and according
to Ms. Combs, "until we fundamentally change reimbursement for each visit to this patient living
with this disease, we won't make much progress." Mr. Salmon touched upon virtual health's ability
to make different parts of the healthcare system less siloed and connect patients to multiple doctors.
Ms. Gopisetty wrapped up the conversation eloquently: "Diabetes complications do not have to be
destiny and diabetes doesn't have to be progressive. That power lies in patients' hands, and patients
should work with each other to remember health exists outside of that 15-minute appointment. Your
patient goals should be your goals."

▪ Imagining diabetes care five years from now: The panel concluded on a positive note, with all
panelists sharing their hopes and aspirations for the near future of diabetes care. See below for
concluding quotes from each of the panelists:

◦ "My point is a bit broader, there is a rallying call here and in five years we must do more to
address inequality. We need to think and do more so much more quickly than in five years.
With technology, I hope we can dream a bit around what that looks like and what we can
look forward to. I know we get scared about what devices are doing, but predictive
technology is going to be our friend. I have high hopes for what technology can do for us." -
Mr. Boulton

◦ "Five years down the road, I'd say starting the night better and feeling good when they
wake up. It's better to market the everyday start of diabetes less so that you can focus on
your life and not disease." - Mr. Salmon

◦ "Wouldn't it be cool, between organizations like Chris's and Sean's and mine, if we saw the
amount of diabetes in our country go down? What I am taking away from this call is that
there is significant commitment and hope for that future, which is why I think that would
be possible. And therefore, complications like cardiovascular disease and renal
complications would also go down along with that." - Ms. Combs

◦ "My parting advice is to keep reminding yourself of the importance of a beginner's mindset
and be willing to challenge yourselves to grow every day. The possibilities are endless." -
Ms. Gopisetty

Transcript

Panelists: Mr. Chris Boulton (Global Head of Integrated Care, Sanofi, Bridgewater, NJ), Ms.
Kiersten Combs (Vice President US Cardiovascular and Metabolic Disease, AstraZeneca,
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Philadelphia, PA), Mr. Sean Salmon (Executive Vice President and President of Diabetes
Group, Medtronic, Santa Rosa, CA)

Moderators: Kelly Close (Founder, Close Concerns and The diaTribe Foundation, San
Francisco, CA), Divya Gopisetty (Senior Associate, The diaTribe Foundation, San Francisco,
CA)

Ms. Kelly Close: Welcome to Musings and thank you for joining us in community care. I want to start off by
acknowledging the heaviness of what's going on in the world right now. We'll be talking about health equity
for underserved audience members, and we are not okay with the status quo. We speak from a place of action,
and it's my aim that the whole ecosystem will be able to say that with a lot more conviction than before. Seven
years ago, I started diaTribe to give people with diabetes the power of information coupled with resources that
can transform lives. diaTribe has been about informing people about diabetes innovation, and I'm happy to
say that there's a lot more focus now on healthcare delivery and how we can provide care in a much better way
as an ecosystem. That's what Musings is all about: we want to bring people with diabetes and caregivers into
the conversations that people across sectors are having. Now, we have incredible opportunities to make this
conversation accessible to even more virtually. It's been said that 10,000 hours of practice is what makes one
an expert in something, and if that's true, then people with diabetes are the experts and need to be part of
these conversations about innovation.

COVID-19 has made me feel stuck and helpless, but it's also made me feel hopeful. We're in the process of
rebuilding so many fragmented systems. Today, we want to consider this all in the diabetes field. COVID is
giving us an opportunity to re-evaluate what's working and what isn't in healthcare design and delivery. The
status quo is not enough for people living with diabetes, and it shouldn't take a global pandemic for us to
think as deliberately and intentionally about that. How can we move toward driving forward a better
environment? I don't know if 'new normal' is the phrase I want to use because of how much wrong there was
in the old normal, but we must think about how can the old normal be made better from a multi-stake holder
perspective. For example, the Centers for Medicare and Medicaid Services are partnering with CGM
manufacturers to expand access to technology. There are now more coaching, information, and tools available
to better manage diabetes, and there are so many more opportunities that can create thinking and propel the
field. Think about what the future of diabetes care is. It's amazing to have so many different people from such
an expanded field with us.

We've known for a long time that low-income and communities of color have been hit hardest
by COVID-19. So, we see many communities that could benefit from innovation. In the midst of
all of this heaviness, how are all of you doing? What emerging needs do you hope to see
addressed?

Ms. Gopisetty: Thank you everyone, I'm so honored to be here. This has been a hard week; I continue to
have a heavy heart as we all mourn the tragic death of George Floyd. There are currently two pandemics in the
spotlight, COVID-19 and racism, which both affect black communities disproportionately. Though the
structures in place are fragmented, I've been hopeful about what's possible when the world is aligned to the
same goal. With diabetes and emerging needs, I want to see us act across sectors with different voices
represented - including patients. As an incoming medical student, I want to see solutions designed for the
most underserved, underrepresented, and most impacted by adverse health outcomes.

Ms. Combs: I think, like Divya, it's been a very hard week on top of a very long quarantine. When you think
things are just about to get better, I think what has been put in front of our face is that discrimination and
racism are still a huge reality for our African American community members and for us as a nation. We still
have a lot of work to do. Clearly, this shows up in many ways - how healthcare is delivered, corporate America,
and how our teams show up at work. And what we can do as a large community with many members from all
walks of life, with the goal, the mission of helping save lives. There is more we need to do, that I need to do as
a citizen of the US, but also more broadly that we need to do as a healthcare community related to the
humility of accepting that we need to change. Like with COVID-19, we saw an accelerated change into
telehealth and virtual healthcare that we have been talking about for a while. I am hoping we will see the same
type of change accelerated with the protests as a result of George Floyd's death in America.
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Mr. Chris Boulton: I'm well, but shocked and saddened by the things we've seen this week. I hope we have
some reminders of the good as well, and what good people need to do now is take more action and be more
vocal in the workplace or society. We can be more, and having conversations is the place to start. On diabetes
and COVID, when we saw the data on incidence of diabetes and populations that were hit the most, with a
daughter with diabetes, I tried not to panic and tried to understand the situation to be safe and shield people.
The most important thing for the diabetes community is to stay positive, have the right mindset, and do the
right thing. That is how I'm feeling at the moment.

Mr. Sean Salmon: I think everybody's expressed a lot of reactions - mine was a combination of horror and
shock, and increasingly awe. I see this horrific killing and the pain it has provoked in many. It begs how I can
jump out and help. That's also personal - how can you contribute to positive change? To see the global
uprising and engagement is the awe-inspiring part. To see my own kids, and having these conversations with
them, is so important. Our team members have been hurting, but they've been so motivated throughout the
pandemic. To see the resilience, caring attitudes, and perseverance through personal and wider challenges is
great. It shows how much inequity in the world plays in education, housing, and healthcare opportunities. It's
been both a heavy and hopeful week without a call to action to make sure we show up as our best selves every
day. I want to make the place where we work safe, inclusive, and empowering. Outside the walls of what we do
in business, it's about making a positive impact in the world.

Ms. Close: So well said, all of you. It has been a hard week, but also hard months throughout
history - the disparities that we see are exacerbated with COVID-19. Some region-specific data
from Chicago showed that 90% of people hospitalized with COVID have chronic health
conditions and 70% are either people of color, people with diabetes, or both. Kiersten, can you
speak more about the role of prevention in equity? Then Chris on education and Sean on
technology?

Ms. Combs: I think your stats are really sobering; there was another statistic that I read that said if you look
at people who have died from COVID-19, the top two comorbidities were hypertension and diabetes - two
diseases that impact the African American population at a higher rate than the rest of the population. It's
about prevention and treatment and starts with education and screening. Once you can keep your disease at
bay and under control, your body has the opportunity to fight off additional diseases. What it means to be able
to screen underrepresented populations or lower socioeconomic populations - there is a huge need in our
country to do that. While we often talk about it, we have a really hard time mobilizing this. This is a huge thing
that needs to be done at the community level. This is embedded in local communities and is part of how local
communities and populations see healthcare as part of their lives.

Ms. Close: We're not really used to thinking about this in a proactive way, but it does take
education. Chris, would you like to speak next because your company has a long history with
education, especially in primary care?

Mr. Boulton: As a diabetes community, we are all used to coming together and talking about education, but
this is a group of people who are knowledgeable and curious. Here, we are talking about a different form of
education, taking it to people who need it most and teaching it to who will screen. I want to be specific about a
program I read about between Sanofi and The National Minority Quality Forum, where they went into
underserved populations. It's a simple principle that provides better immunizations for the flu, and then uses
this as a chance for education to work with the health community and perform private screening for chronic
conditions. Three pilot studies showed good results with increases in immunization rates and broad success.
We are picking areas of highest risk and want to frame education a bit differently.

Ms. Close: Thank you, I now want to move to Mr. Salmon and learn more about what you think
of technology on the prevention front.

Mr. Salmon: Technology is a big rider. If you think about the inequities of access, literacy, education, and
trust in the healthcare system, educational awareness is really critical. Only one in five patients who use
insulin know what Medtronic is. Things like social media and educational vehicles are great. The idea is that
you can use technology to change a care delivery model and create an endocrinologist for anyone and
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everywhere that multiplies through connectivity. CGM has been revolutionary - patients get to experience
what is affecting them and how what they do affects their glucose. This includes parents. That's great, and we
intend to take that worry [about their children] away by having technologies that work manage all the
decision-making challenges patients face. Knowledge, awareness, and affordability are the pillars.

Ms. Close: There are so many places we can go now because of what's been invented. Everyone needs access
to CGM.

Ms. Gopisetty: Thank you for all speaking the truth. 40% of the audience is people living with
diabetes. Building off the conversation around access to care, therapy, technology, and secure
food and housing - we consider CGM to be one of the keys to the kingdom of diabetes
management. Mr. Salmon, what do you think CGM can do to change the game?

Mr. Salmon: I think there's so much that can be done to create the window into people's disease, but what
you want to know is what's going to happen. We need to go from insulin treatment to predicting how to use
insulin. How can we take big sets of data and predict what's happening to patients in the future? Will you go
high? Is there a risk for stacking? How patients can get better at predicting insulin dose or carbs will require
power from the CGM device to turn it into actionable information for a smoother existence. That's exciting.
There's a lot that we'll be working on to delve into that predictive and preventive world.

Mr. Boulton: I've spent a year in the technology space at Sanofi, but because I've come from a broader
background, you want the next great piece of technology, but it's got to be accessible and scalable. I'm sure we
share some nice ideas, but how do we bring this through in devices? Not only the cost side of affordability, but
also the logistical side as well.

Ms. Combs: The only thing I would add is that while glycemic control is important, specifically in type two
populations we spent a lot of time on, there is also a huge shift into cardiovascular and renal protection. Kelly,
you mentioned prevention in the beginning and how new medications are on the market for type two
diabetes. You are able to not only deliver glycemic control, but also a huge provide cardiovascular and renal
protection. Looking at the micro- and macro-level of things that patients suffer from is a huge advancement.

Ms. Close: I think of it as a bonus for patients - to be able to have medication that's working on all of that
stuff is very different from how it's been historically.

Ms. Gopisetty: Building off of that, we talk a lot about the idea of shifting from reactive to
proactive/predictive/preventative care. Ms. Combs, how do you think COVID-19 has changed
this shift for better or for worse?

Ms. Combs: I think it's a combination of a couple things. One is that science is evolving. You can treat your
diabetes in a more proactive way. It also goes back to education and patient activation. Unless you are going
to the doctor, you are diagnosed with diabetes, and you are on a medicine of some type, you don't even start
on the journey to protect or prevent progression of disease. There are some really innovative medicines out
there that protect, and less than 10% of patients are on GLP-1s or SGLT-2s. The number of patients who take
SUs are significant, and this worries me with COVID-19. We see patients not go to their doctors, let alone the
hospital. People are not having regular checkups to maintain underlying disease that we've seen in the past.
As an organization and industry, how do we provide healthcare to folks? This is why I am so excited about
telehealth, there are ways to have this kind of care. There are just not enough endocrinologists to meet with all
patients who have diabetes. Is there more access to specialists in a virtual world? That could be a very exciting
tomorrow for us.

Mr. Salmon: Telemedicine has enormous potential. Today, a patient has to move from doctor-to-doctor.
With telemedicine, you can imagine a world where the patient between their many doctors (eye, foot, etc.) is
more connected. That's not how it is today with siloes in domains in surgery, for example.

Mr. Boulton: On top of telemedicine, we are also fortunate to have good virtual diabetes clinics and tools
that we can access to enroll HCPs and patients. Many friends in the community work on this. Disruption
drives innovation, and I hope this excels our adoption of innovation. By having a virtual interaction between
HCPs and patients, conversations can actually be richer because it takes away the background noise.
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Hopefully we can find the best of both and further utilize the technology that is already out there for HCPs
and patients. There are more and more patients living with diabetes.

Ms. Close: It's been really amazing, and we've been learning a lot more about telemedicine. The Helmsley
Charitable Trust has done so much early investment on telehealth going way back with Project ECHO and
collaborations with doctors at Stanford. We just got a text from Dr. Anne Peters saying that a lot of patients
are back at work. We know that telehealth has helped a lot of patients be more efficient in that way. We want
to make sure there is support in the hospital. Divya, what do you think about the predictive
and preventative?

Ms. Gopisetty: I would reiterate that diabetes complications do not have to be destiny and that diabetes
doesn't have to be progressive. That power lies in patients' hands, and patients should work with each other to
remember health exists outside of that 15 min appointment. Your patient goals should be your goals.

Ms. Close: Absolutely, the patients can do it if there is the alignment. We need to prioritize
prevention. Currently, our healthcare system isn't set up to motivate the best care. How do you
see value-based care movement changing from the current environment?

Ms. Combs: As I'm sitting here listening to what Divya said, patients need to be more active in this,
especially as we move into a virtual and telehealth world. Let me offer a short story of my experience in
COVID. My mother was hospitalized for a short period of time. I am her primary care partner. It's quite
convenient with telehealth. I can schedule a meeting and talk to all of her doctors without leaving my house.
On the other hand, if my mom didn't have me, she would not be able to do it. Every system is different - there
are different applications and doctors are asking for things that she does not have available to her. To have an
integrated system, it has to be more patient-centered. Our entire population is getting older, and while it's
convenient for me to do telehealth, it's very intimidating to my mother. It needs to be fixed and more user
friendly for individuals who did not grow up with this technology. My fourteen-year-old could do all of this by
herself much better than I could. Healthcare is also reimbursed in a way that is not incentivized on
prevention. How do you prevent disease? And how does that become the right business model for an
integrated health system? Integrated health systems are those with a hospital, organization, and providers
that can see it's better if we reduce the cost overall and have healthier patients. But the way we are bifurcated
today between the hospitals, the clinics, the government… until we fundamentally change reimbursement for
each visit to this patient living with this disease, we won't make much progress.

Ms. Close: So right on. Sean has so much experience at Medtronic with value-based care.
Could you speak more about that?

Mr. Salmon: We've spent a lot of time thinking through how to be a part of the change and how payment
happens for patients depending on the outcomes. Can I get a return on my investment now with time? Value
is hard to measure. How do you value what? Who's winning? Are you avoiding costs? Are you doing that
without trading off quality? There are dimensions to that. I worked somewhere where you'd take care of both
the patient there and how they were managed when done. We did experiments, and what was interesting was
that there was another unintended consequence of the system where the very best surgeons would avoid
performing surgeries. As we're redesigning the healthcare system, we have to be mindful of unintended
consequences. On prevention, can we get a return in the timeframe of someone's budget? In diabetes, we're
trying to avoid complications by keeping people out of the ER. We have a different incentive compared to
hypertension, which could result in complications ten to twenty years down the road.

Ms. Close: I wonder how many healthcare economists all of you have connections to, like cool data about
what can change in the long term that will enable more reimbursement up front. We had an audience
question. Should all people with type 2 be taking something like an SGLT-2 for its cardio-renal
effects? Kiersten, can you talk about the role of diabetes medications for prevention and what
it would take to start everyone with type 2 on the right medicine and to continue with it?

Ms. Combs: I would love if that were the case. The reality is that I think the SGLT-2 and GLP-1 class of
medicines are great to treat patients with type two, but also provide cardiovascular benefit. We hope in the
future to provide renal benefit as well. The cool thing right now is that most of them are approved in the type
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two regimen. Not to promote my own drug, but Farxiga is approved to treat heart failure outside of type two
diabetes. If you talk to anyone who is familiar with these molecules, the hope is that there is not just treatment
for cardiovascular or renal problems that developed, but that we can prevent these from conditions starting.
Being put on these drugs is a decision between a patient and a doctor. What is exciting is that, on behalf of
AstraZeneca, you're starting to see the convergence of these disease areas in treatments that treat a holistic
cardiovascular, metabolic system. We hope that in the future, when these comorbidities overlap and if you
have multiple problems, there will be a medicine for you. If you only have one, there will be a medicine for
you. By following the science and putting the patient at the center, there is tremendous hope in these areas.

Mr. Boulton: I followed the signs on SGLT-2s and GLP-1s, and this wonderful progress for the community.
The first thing to consider is treatment inertia, the way this disease is managed over time is trial medicine - we
can wait six months and see how we do. There is so much we can do with existing medicines used at the right
time with the right patient. The second thing is when we think about type 1 diabetes and the use of markers
like TIR. It is frustrating when you have to justify why TIR is the standard when you know it is important. We
need to take this more holistic picture of the quality of glucose control with TIR. With CGM, there is so much
more we can do.

Ms. Gopisetty: We got an amazing audience question about the role of the food system in prevention and
improving TIR. First, we can't talk about prevention without talking about food. We had a session called Food
is Medicine prior to this event. On that note, there are so many uncommon partnerships that we'd
like to see happen to better diabetes care. What are partnerships that you hope to see
happening?

Ms. Combs: Maybe I'll take it a bit broader. Partnerships are important areas to focus on. On the topic seen
in the chat, this goes hand in hand with diabetes educators - how do you make a lifestyle modification or the
food choices you need to control your disease? Specifically, as a large manufacturer, you have to be clear with
the role you play in the solution. From our perspective, we spend a lot of time thinking about how we can
support primary care providers and how can we help support diabetes educators to provide them the right
tools to give the patient the education and support they need. That's an important component. Think about
how many people have diabetes or prediabetes in this country - it's a pandemic. We need to elevate that
conversation and partnerships between industry, academia, and advocacy. We cannot do it alone. These types
of forums are really important. In academia, we need to look at how we are advancing the science and what
that can look like, not just in the molecules and medications, but in implementation too. How do people get
the care they need to slow the progression or prevent it? We are looking at partnerships differently.
Healthcare delivery is changing rapidly systemically, and not just because of COVID, but because there's a big
role for us to play in that.

Mr. Boulton: I'm going to take it in a different direction in the technology space. When we think about how
we will go forward with technology, an area we can do more in is the information through software we provide
to people. We are starting out in this area. I presented on a Diabetes Technology Society panel, and I was
asked for greater innovation in gaming. I said you're right, we need to find more fun, innovative ways to bring
diets to people. How can we bring this to the iPhone to help people make better decisions every day?

Mr. Salmon: We started out with a partnership. We got involved with a company called Nutrino and
acquired the technology. Now we have accurate information about carb counts and nutrition. Interestingly,
they can tell that you're about to eat and can interpret the implications. The process of eating related to pre-
bolus or post-bolus can be automated without scrolling through menus on what to eat, how to eat, and the
math. It's amazing how you can give independence back to patients by taking the biggest things that move. We
started as a partnership and now it's part of our strategy.

Ms. Close: There is a lot of power to that. We don't necessarily want all the power all the time, but having
this information from TIR, it's good to see how much I'm above 180 mg/dl. It really helps me get back into
where I want to be and that's the benefit for many patients.

Ms. Combs: I am going to ask you a bunch of hard questions, Chris. One of the things I read about in the
news lately, that we have kind of touched on but haven't addressed, is affordability of medicines for patients. I
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thought it was cool that the government had announced lower out-of-pocket costs on insulin through
Medicare Part D, what does that mean for you as an insulin manufacturer, and how is that working?

Mr. Boulton: In these challenging times, I am very proud of what my company is doing and how
pharmaceutical companies are stepping forward. Whether it's diagnostic, or COVID-related, insulin
affordability is one more piece. It is not a new topic, but Sanofi is proactively taking steps to address it. On the
(Medicare) Part D Senior Savings Plan, this was a voluntary choice. We recognize that we look at various
populations being served, and we recognize there are things we can do to serve them working with insulin
manufacturers. Planners themselves have opted in to be part of this. In these times, whatever our background,
we must come together and take our fair share. There is a bit of trust to step in and do something to keep out-
of-pocket costs low for people. I think it's a great initiative. For our Insulin ValYOU Savings Program, there
were 50,000 usages in 2019, and from January to April this year, there were 28,000. We had a good
enrollment into our Temporary Access Program. With patient assistance, we enrolled 100,000 in 2019, and
we are proud of what we are doing. It is unfortunate, but we are doing as best as we can as an industry and
demonstrating that as a company.

Ms. Close: We love hearing the numbers. We want to salute Sanofi, as you were the first ones to make a flat
monthly fee. We want to see commercial payers follow that leadership. We know there are many more people
who would benefit from taking more insulin at the right dose.

Mr. Boulton: Sean, my daughter is on a Medtronic pump and Freestyle Libre. Thank you for everything you
do with your company for changing her life. My question is professional and personal. I'm interested to hear
about the technology and time to access. How long should we wait until technologies become accessible to
families like mine?

Mr. Salmon: We can do all kinds of things with technologies that can help people manage their experience.
There's a lot of education needed on how to meet patients where they are and get them to where they want to
go or where they can go. As we work, one of the driving businesses is what we do to get something more.
Diabetes already asks so much of you. Do people trust the technologies? Do they want the world to see them?
We want to understand the needs of people to find the right solutions from them. They can move from one to
another as they get more control or comfort. As you know, you've gone through a range of emotions from the
time of diagnosis to your daughter going into the world on her own. We sometimes get too wrapped up in
technologies. We're trying to make technology invisible.

Ms. Gopisetty: Chris, what is being enabled with connected and integrated care, and how far
can we go with those tools?

Mr. Boulton: Thank you, Divya. We are in a very special time. People have had ambition for this space for a
long time, but only now has the technology getting to the place where we can bring all the pieces together. As
for partnerships, I'm excited for a traditional pharmaceutical company like mine, and a device company like
Sean's, and other tech companies coming together to launch devices, hardware, and software. If you study this
area closely, there are lots of promises of new launches, and Sanofi is hoping to do that in the next 12 months.
What does this look like? Connective insulin pens could bring together CGM data and insulin dose data. That
is great for people with diabetes, HCPs, and payers. Looking at the data in totality to see what outcomes you
can improve. A1c programs drop greater than 1%, and this data is unbelievable, but with the right tools you
get a great experience. What can we hope for the future? The real move will be around the software,
algorithms, and unlocking more suggestions about what your next steps should be. I think there is a lot of
science around algorithm development and bringing together broader inputs. Where we want to be is
accessible and mainstream. We want to make sure we bring in this support around great medicine. Great
management is what you need alongside great medicine. There are many things I want in the next five years,
but I'll start with that.

Mr. Salmon: You make such a great point on how tech can create windows and insights for patients and
providers. We have CareLink, which can see CGM and insulin data for a two-week window, but there are
challenges with uploading data. At the doctor's office, it takes time from care. We're moving to having this
automatically uploaded in the cloud. However, not all HCPs are equal. How can we optimize the systems from
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the AID system to generate insights, ask questions, and pool information? Over telemedicine, it's a much
more informed conversation. We've found satisfaction rates with telemedicine much higher than in-person
visits, and people are moving to their glycemic control much faster. We can use tech as a driver and enabler of
better care.

Ms. Close: I'm interested in how doctors are short on time. It's also hard getting the first
telehealth visits going for so many patients, but it can make doctors more efficient. Sean, can
you say something about systems like AGP? I only started to understand that about a year ago.
What are the possibilities there, and is it hastening the improvement for people who have
access and also have engaged HCPs with time?

Mr. Salmon: At the end of the day, you get better glucose control because of mindset. We have patients and
practitioners move beyond the attitude that you did something wrong like counting carbs. People feel
dejected, and we need to turn that around. Measurement is a great tool for measuring progress and driving
control. I think that it's important to demystify all the scary stuff required to ensure lifestyle changes.
Breaking down these into things I can do, see, and measure brings control back to people.

Ms. Gopisetty: One of our former colleagues, Adam Brown, wrote an article about the over 42 factors that
affect blood glucose. That's why TIR is truly the measure of a patient experience. We got a comment from
someone who doesn't see an endocrinologist; this is a standard of care for diabetes and what you deserve. We
hope you can take this conversation, bring it to HCPs, and use resources like diaTribe to learn. When PCPs
and nurses are supportive and have resources, they're ready to be partners with you. What do you think,
Kiersten?

Ms. Combs: It goes back to where we started and how much of this comes back to the patient-patient
education, patient understanding of their disease, and advocating with a physician. In the future, it is so
important, no matter what our disease profile is, to educate ourselves on our disease state. This will allow us
to embrace technology and be present in a health visit and our own measures. This is a huge role and a mind
shift for us as patients. The doctor tells me something, I pick up a medicine - it is now much more integrated
of a conversation that I need to be more educated for. We have to do more in the future. That does not align
with the human psyche, none of us have been accustomed to this in our lifetime. I am reading some of these
chats. We talk a lot about the integrated network and digitizing our network. There are disparities that
influence what we eat, as well as the digital haves and have-nots. Not all technology is available to all people.
How do we make healthcare available to all people in a fair way? This is the only way to manage and prevent
disease and reduce the number of people in America that have diabetes.

Ms. Gopisetty: Just to reiterate, we are not well as individuals unless communities are well.
Chris, can you describe what you think a day in the life of a patient with diabetes will be like
five years from now?

Mr. Boulton: My point is a bit broader, there is a rallying call here and in five years we must do more to
address inequality. We need to think and do more so much more quickly than in five years. With technology, I
hope we can dream a bit around what that looks like and what we can look forward to. I know we get scared
about what devices are doing, but predictive technology is going to be our friend. I have high hopes for what
technology can do for us. As a parent, I hope these exciting things are accessible as well to families like mine.
There is a bright future, an optimistic future for software, devices, and things that help every day. Bigger ones
would be to have access to the artificial pancreas in the future. I am holding on to that and will always ask
Sean in the future. I'm talking type 1 of course, but there is a bright future.

Ms. Close: I want to hear from Sean next, and I love hearing about where you're going with measuring
quality in healthcare systems. Sean or Kiersten, do you have thoughts on Divya's question?

Mr. Salmon: Five years down the road, I'd say starting the night better and feeling good when they wake up.
It's better to market the everyday start of diabetes less so that you can focus on your life and not disease.
There's so much you have to think and worry about - you have to do away with the technology. The artificial
pancreas is an incredible organ, and we're interested in restoring people's health with software, technology,
and pumps. We want to make the basics come back in a way that nobody has to worry about here.
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Ms. Close: What can happen with automation is so exciting, as is automation, combination therapy, next-
gen insulin at Sanofi. Kiersten, you've talked about that a lot already. Do you want to say anything more about
what you want patients to be able to look forward to five years from now?

Ms. Combs: The only thing I want to say is that wouldn't it be cool, between organizations like Chris's and
Sean's and mine, if we saw the amount of diabetes in our country go down? What I am taking away from this
call is that there is significant commitment and hope for that future, which is why I think that would be
possible. And therefore, complications like cardiovascular disease and renal complications would also go
down along with that.

Ms. Close: Absolutely a dream. Now for some lightning round answers. To end, Divya and I want to
know, what advice do you have to us as we consider the role of shaping reality in diabetes
care?

Ms. Combs: I guess I would say that continuing to push the front on engaging in the conversation, and as
diaTribe does this, not only with healthcare professionals and organizations, but with patients. It does what
Divya said, keeps us healthy as individuals and communities, and that is what is going to motivate the change.

Mr. Boulton: From the more social and political groups to technology based, it is in all of our control to do
this. Disruption leads to innovation as I said before, let's make it happen.

Mr. Salmon: There's so many people in this community that contribute to education and awareness. We are
all a fabric and have a responsibility to make people feel better. We're all linked and will climb the ladder
together.

Ms. Gopisetty: To end, I'll say that when I look back to this moment in time, I want to be able to say we all
have moved past words and platitudes, we all listened well to our black and brown communities, we learned
what worked and didn't with COVID, and made a better future happen. My parting advice is to keep
reminding yourself of the importance of a beginner's mindset and be willing to challenge yourselves to grow
every day. The possibilities are endless.

Ms. Close: I heard an amazing speech the other day from a young new doctor, Claire Radner, who was
urging her classmates in a commencement event to reimagine normal and know that people aren't alone. I
love how we are hearing loud and clear that history wants to invest in the rest of the ecosystem working
together. We're grateful you all took the time today to learn from the leaders in the field. Your comments were
very inspiring and a reminder of the power of the community. We will be bringing answers back via
diatribe.org. A huge thank you to our phenomenal panelists for their discussion.

TCOYD and The diaTribe Foundation's 14th Annual Diabetes Forum

On June 15, 2020, TCOYD and The diaTribe Foundation jointly hosted the 14th Annual
Diabetes Forum. This first virtual forum drew 1,852 people from 34 countries and was moderated by Ms.
Kelly Close and Dr. Steve Edelman.

The exceptional panel featured University of Washington's Dr. Irl Hirsch (Professor of Medicine), UCSD's Dr.
Jeremy Pettus (Assistant Professor of Medicine), Duke Southern Regional's Dr. Eugene Wright (Consulting
Associate), Brigham and Women's Dr. Vanita Aroda (Director), and the NIH NIDDK's Dr. Will Cefalu
(Director). Topics included the ADA's 80th Scientific Sessions, advancements in glucagon-targeted
therapeutics, automated insulin delivery (AID), COVID-19, and much more. See below for key themes,
quotable quotes, and a full review of the two and a half-hour Forum.

▪ Highlights of Virtual ADA: Panelists shared their excitement on the latest developments in
therapy and the convergence of sessions with other specialties. Drs. William Cefalu and Jeremy
Pettus highlighted progress in type 1 prevention, while Drs. Eugene Wright and Vanita Aroda were
drawn to the in-depth discussions of new study findings. In terms of the virtual format, Dr. Irl
Hirsch said he appreciated the meeting's flexibility and ability to be in two places at once but, like so
many, missed the valuable social encounters. Panelists hypothesized that there may not be a return
to face-to-face conferences in the near term or even the longer term, despite the ADA's promise to
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see us next year in Washington, DC - most everyone with whom we've spoken wants at least a hybrid
model.

▪ Future of Adjunctive Therapies: The adjunctive therapies arena for type 1 was discussed,
though much less enthusiastically (or at least less confidently), with panelists focusing on the
progress seen in type 2 therapies. While more work is needed, Dr. Pettus was the most optimistic of
the group: "For me, adjunctive therapy is going to do something that insulin cannot do or fix
something that insulin does not. We need to realize that there are multiple metabolic disturbances,
and I would like to see us adapt more of a type 2 paradigm. It's all about combination therapy."
While a number of speakers recognized that greater attention may be welcomed by some, progress
in the last year has been limited and doesn't bode well for type 1 patients. On the other hand, type 1
patients who can access AID are using it successfully; it's gaining greater attention and being
highlighted in the most prestigious journals.

▪ Looking Beyond A1c: Across the board, panelists called for less "gluco-centricity" and greater
patient-centeredness in the Standards of Care - from our view, that meant less "don't focus on
glucose," but rather, "don't focus on glucose only." In particular, reducing cardiovascular and kidney
risk are both hugely important. At ADA especially, HCPs were impressed by the focus on diabetes'
cardiovascular and renal effects - the VERTIS-CV findings revealed how consistent results were key
in reducing heart failure and renal risk. The focus since DCCT on using A1c to classify diabetes will
be hard to shift, as Dr. Cefalu noted, and encouraging patient and HCP awareness and education
about other factors, like the kidney, heart, and liver, will be critical. Panelists also spoke on the
importance of prioritizing "patient-centered care" in the evaluation of factors beyond A1c, especially
in decision-making - although the words can sound a bit blithe, the virtual audience seemed to be
hanging on every word.

▪ COVID-19's Effects on Research and Clinical Practice: Speakers discussed the degree to
which the global COVID-19 pandemic has led to an abrupt halt in research, in addition to a major
spike in telemedicine appointments. Specifically, Dr. Cefalu explained that most non-COVID-19
studies across the US have been paused due to the lack of infrastructure to support safe in-person
research. On the clinical side, some panelists commented on some drawbacks of virtual
appointments, such as limited personal interaction and inabilities to obtain accurate measurements
(GMI aside) and the need at some points to conduct physical exams. Yet panelists speculated that
telemedicine may become the new norm. Not only are virtual visits more convenient for some
patients ("Patients want this!" said Dr. Gene Wright), but they also give providers a look into
patients' living environments, potentially providing important context (though this is by no means a
certainty). Given the value of shared decision-making, some panelists acknowledged a hybrid model
may be best - while others said such models were difficult, starting with reimbursement parity seems
a logical place to begin.

▪ Advancements in Diabetes Technology and Therapy: A significant topic of discussion was
the panelists' impressions of developments in diabetes technology and therapy. As noted, Dr. Hirsch
and others expressed their excitement on the efficiency and cost-effectiveness of automatic insulin
delivery and smart pens - specifically, Dr. Pettus and Dr. Edelman noted the recent success with
Tandem's Control IQ. Glucagon therapies and dual-hormone bionic pancreas tech were also points
of interest. In prevention, the HCPs made special note of the DAPA-HF study and anti-CD3
therapies on the type 2 and type 1 fronts, specifically. Also, on the prevention front, providers agreed
that CGM use will be critical for prevention in increasing patient self-management for preventing
severe hypoglycemia and hyperglycemia and preventing burnout - namely increasing empowerment.
CGM cost was also a focus where panelists hoped for considerably more progress.

▪ Hopes for the Future: To close the discussion, Dr. Edelman and Ms. Close collected the panelists'
hopes for the future:

o
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"We're just starting to recognize what role lifestyle plays. We're talking about socioeconomic determinants of
health, having safe places to walk, and access to healthy foods. We need to think about society for health,
disease, and diagnosis as well." -Dr. Aroda

◦ "I'm most hopeful for next year to take advantage of this virtual environment and take advantage of
diabetes educators. In primary care we've dropped the ball, and if nothing else, with this new
platform, we can now take advantage of this valuable resource." -Dr. Wright

◦ "I've been concerned about access of insulin to everyone. We're getting there. Some of this was
pushed forward by COVID-19, and I'm now not having insulin access issues with struggling patients.
I hope that continues, and I want to be able to look back on the history of this and say that it used to
be a problem, but not anymore." -Dr. Hirsch

◦ "I just hope we get past COVID-19. If you look at some of the data in NEJM on the rates of mortality
in type 1 and 2 diabetes, I'm going to be hopeful we can address this and figure out the issues with
COVID-19." -Dr. Cefalu

◦ "I think since I do mostly clinical translational research, I'm most worried about the impact of losing
research funding. It's already having an effect on training grants, but we haven't really realized the
impact it will have on clinical research yet. I really hope that we see the ADA and the world of
diabetes land on their feet and fulfill a really important role in research and advocacy. I'm hopeful
that next year this is an in-person meeting and that we can … resume research enterprises that are
so vital to diabetes." -Dr. Pettus

◦ "I hope there's a silver lining to being quarantined and having virtual meetings, being able to reach
more people. I'm hopeful for more people with type 1 to have access to CGM. I'm hoping for people
with type 2 to connect more with their doctors and understand why we prescribe them these
important medications." -Dr. Edelman

◦ "You guys have made me hopeful for all of us to get in the best time in range locally, in our
neighborhoods, in our cities, nationally, and globally. A focus on time in range helps us think about
how everyone should be able to access optimal food and lifestyles and the best preparedness." -Ms.
Close

DiabetesMine's D-Data Exchange

This year's DiabetesMine D-Data Exchange hosted by Amy Tenderich really made the most of
its virtual format to highlight exciting new data and digital health projects. This year's event
featured a Diabetes DIY panel with the hashtag #WeAreNotWaiting capturing the innovative spirit of the
diabetes DIY community and also highlighting some of the newest DIY initiatives and most well-known DIY
experts Wes Nordgren and Dana Lewis. There was also a symposium on new technologies ranging from
glucose tracking apps HappyBob and Emmett app to the novel LifePLUS non-invasive CGM optical
technology. D-Data Exchange also offered a deep dive into real-world use of commercial closed loop systems
and emphasized the importance of data connectivity between innovators, providers, and patients especially in
the midst of the COVID-19 pandemic. Read on for more details about the outstanding event:

"Collaboration Needs to be the First Step, not an Afterthought"; Expanding Digital
Health Requires Collaboration at All Levels Between Providers, Innovators, and
Patients

"Getting Digital into Healthcare's DNA" read Dr. Sarah Zweifach's (NYU Clinical Product
Strategy & Digital Health) exciting mantra in her talk at D-Data Exchange on the need for
increased collaboration between providers, digital health innovators, and patients to improve
the use of technology in healthcare practice. Dr. Zweifach focused her presentation on ways to improve
collaboration and integration of technology into healthcare through revamping medical school curriculums,
creating best practices for innovators looking to validate digital health products, and meeting patient's
demand for increased digital medicine. In the context of a worldwide pandemic that forced this year's
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conference to be virtual, Dr. Zweifach's call for increased technology use felt very on point.

▪ Dr. Zweifach called for a revamping of medical school curriculum to include
telemedicine and overall increased flexibility for students looking to learn more about
technology. Dr. Zweifach noted that though many new physicians recognize the need for
technology, they receive minimal training on implementing technology in practice. Dr. Zweifach also
pointed out that most medical school curricula have seen very little change over the last few decades,
meaning physicians are often forced to seek additional coursework outside current training to feel
prepared to utilize technology. Dr. Zweifach suggested increased flexibility in paths for students,
both before and during medical school, would allow them to pursue education relevant to
technology and bring that into the medical field.

▪ Innovators are integral to increasing technology in healthcare, but face challenges
with validation that can be addressed through collaboration and partnerships with
hospitals and providers. Dr. Zweifach was very clear in her assertion that innovators play an
important role in expanding digital health, but she also noted the significant barriers they face in
validating their products. Dr. Zweifach discussed the current lack of best practices for validation and
the complexity behind different levels of validation based on the scope of the intervention. Dr.
Zweifach suggested increasing collaboration between innovators and hospitals to aid innovators in
the process of bringing their products to patients and highlighted NODE Health, a non-profit of 32+
health systems currently working to support innovators. NODE currently acts as a "facilitator" for
innovators helping them recognize their potential in healthcare, and then design, analyze and
publish clinically relevant data.

▪ Dr. Zweifach highlighted increasing patient demand for digital health options as a
strong motivator for increased innovator-provider collaboration. Dr. Zweifach outlined
the history of digital medicine saying it is rarely prescribed and citing the Tandem Control-IQ
system as a good exception to that trend that we can continue to learn from. Dr. Zweifach is hopeful
that as providers continue to learn more about technology and innovators are able to get their
products to market, patients will be able to experience a higher quality of care.

▪ During Q&A, Dr. Zweifach made sure to touch on the COVID-19 pandemic and discussed how
recent changes related to the virus and implementing telehealth have pushed conversations around
digital health to the forefront and opened the door for increased collaboration between stakeholders.
Dr. Zweifach also noted the importance of continuing education among current providers to remain
up to date and well-trained in new technologies.

Dana Lewis Presents Qualitative User Experiences with Closed Loop Systems,
Tandem Control-IQ, Medtronic MiniMed 670G, and CamDiab CamAPS FX

Outside of ADA, at DiabetesMine's D-Data Exchange, DIY leader Ms. Dana Lewis presented
qualitative findings on the real-world experiences of seven patients using a mixture of automated
insulin delivery systems including Tandem's Control-IQ (n=4), Medtronic's MiniMed 670G (n=2), and
CamDiab's recently launched CamAPS FX (n=1). The findings were collected using semi-structured phone
interviews with these users, who ranged in age and technology experience, on these ease of training, Time in
Range improvements, hypoglycemia reductions, quality of life enhancements, sleep quality boosts, ease of
troubleshooting, and how expectations were met. While findings slightly varied, several important themes
emerged: (i) Time in Range mostly increased or stayed the same; (ii) some systems decreased hypoglycemia
while others increased it; (iii) post-prandial hyperglycemia was a common issue Control-IQ and MiniMed
670G users observed; (iv) new CGM users had a more noticeable learning curve and experienced alarm
fatigue; and (v) MiniMed 670G users were more likely to cite connection issues and CGM calibration
difficulties, both of which impacted sleep. The table below provides a case-by-case summary highlighting both
the benefits and difficulties that each user witnessed.

Patient Closed Loop Positive Experiences Challenges
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System
Parent of Child with Type

1 Diabetes (4+ year on

pump/CGM)

Had prior experience with

tech

Control-IQ Improved Time in Range

by 30% (baseline not

provided)

No Change in

Hypoglycemia (3% of time

<70 mg/dl)

Minimal troubleshooting

None

Adult Male with Type 1

Diabetes

Previous Experience with

DIY APS system and

"longtime" Pump and

CGM User

Control-IQ Pleased with the ease of

use/convenience

Quality of life

enhancements driven by

minimal troubleshooting

and improved sleep

Time in range decrease

by 5%-10%

Post-meal highs

(actually had to stop

eating breakfast)

More manual

intervention

Female Adult with LADA

Previously on Basal

Insulin

Control-IQ Enhanced sleep quality

and offered "peace of

mind"

Initial onboarding

difficulties - turned off

the system after two

weeks before attempting

again

Aggressiveness of

settings

Lack of information on

how much basal insulin

has been dosed each

hour

Lack of flexibility on

blood glucose level

driven by "target"

Adult Female with Type 1

Diabetes

Two years of experience

on CGM and pump

Control-IQ Time in Range improved

to 70% overnight

Does not correct as often

as desired

Adult Male with Type 1

1 year on CGM before

switching to CGM and

pump

MiniMed 670G Ability to adjust according

to exercise with AutoMode

and activity target

"Easy" learning curve

No A1c or Time in Range

Changes

Post-Meal highs

especially if missed/

delayed bolus or

underestimated carbs

CGM calibration issues

3x/week

Adult Male Previously

Considered Type 2 but

now Type 1

5 years on pump therapy

MiniMed 670G Improved sleep Alarm fatigue

Woke up "every other

night" due to calibration

issues
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Adulty Type 1 Male for 5

Years on Pump/CGM

CamAPS FX Easy learning curve

Found it easier to use

when on a "regular

routine"

No Time in Range

difference

Time spent in

hypoglycemia doubled

relative to DIY therapy

Lack of visibility to

insulin on board

▪ Ultimately, these findings lend themselves to important lessons for diabetes
companies currently developing closed loop systems: (i) supporting onboarding for users
based on prior diabetes tech experience; (ii) including insulin-on-board displays along with
temporary/adjustable targets; (iii) enabling hypoglycemia protection even if corrections for
hyperglycemia are disabled; (iv) improving post-prandial glucose measurements; and (v) adding
support for remote bolusing and monitoring

Product Demos: HappyBob, Emmett App, Nemaura sugarBEAT, Biolinq, and
LifePlus LifeLeaf

HappyBob

▪ Jutta Haaramo, CEO of HappyBob, presented her game-based app targeted at
"turning diabetes data into engaging, positive experiences." Ms. Haaramo is the mother of
a young child with type 1 and developed HappyBob to provide a positive way to engage with her
son's diabetes data. Ms. Haaramo noted how she and many other parents and patients often feel
overwhelmed by the sheer amount of diabetes data they have to sort through, so HappyBob was
created with simplicity in mind. The user interface with HappyBob consists of the HappyBob smiley
face that is color coded (purple for low, blue for good, and yellow for high) and includes a "snarky
mode" where users get sarcastic and funny reminders to check their glucose levels or bolus before
eating. HappyBob uses machine learning and past glucose data to predict future glucose trends and
uses a star-based point system that users collect to reach daily goals. HappyBob is currently
available for iPhone and Apple Watch and integrates with Dexcom CGMs or Abbott's FreeStyle Libre
with Miao Miao or Nightscout. A small study of HappyBob users (n=49) showed a correlation
between app use and increased Time in Range. Ms. Haaramo said HappyBob is currently in the
process of monetizing and anticipates a subscription-based model coming soon.
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Emmett App

▪ Dan Korelitz, founder of Emmett App (named for Mr. Korelitz's son, Emmett),
presented his AI-based data and communication app called Emmett App (not yet
released). Emmett App was designed with the needs of caregivers of young children with type 1 in
mind. Emmett App works to collect data from CGM, insulin pumps, and fitness devices and funnels
them through its AI-driven algorithm to provide decision-making support for parents or caregivers
of children with type 1 diabetes. Emmett App also helps to share information and promote
community between parents, teachers, health care providers, and other family members or
caretakers. Through Emmett App parents, teachers, and caregivers are able to communicate
throughout the day about the child's glucose levels and behavior. Additionally, the algorithm
powering Emmitt App allows for personalized messages that give reminders and predictions about
blood glucose levels and behaviors so people less familiar with the child's care, say a grandparent for
example, have the information they need to care for the child. Mr. Korelitz is currently working with
psychologists to figure out how to best send these messages to users of Emmett App. Mr. Korelitz is
also looking for investment opportunities to grow Emmett App in the future and plans on
Nightscout integration soon.
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Nemaura sugarBeat

▪ Nemaura Medical's VP of Strategy Fred Schaebsdau presents sugarBEAT, a non-
invasive, real-time CGM with 11.9% MARD accuracy, rechargeable transmitter, and
24-hour sensor wear. Dr. Schaebsdau argues that sugarBEAT's daily sensor change is
particularly well-suited to the needs of patients with type 2 because three consecutive days of CGM
are sufficient for type 2 therapeutic decisions. This assessment might be true, particularly for non-
insulin using type 2s, though we wonder if the required calibrations and cost of three sugarBEAT
sensors might be comparable in cost and burden to a longer, 14-day wear session with FreeStyle
Libre. Strangely, during his presentation, Dr. Schaebsdau claims that in 2Q20, Nemaura filed a
submission to the FDA with clearance expected by the end of 2020. This would seemingly conflict
with the company's claims in April that it was preparing for a US over-the-counter (available without
a prescription) launch of sugarBEAT as a "wellness device," where there would be no FDA
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submission required. In Europe, where sugarBEAT is already CE-Marked, 3Q20 should see the
commercial launch of sugarBEAT in the UK, Ireland, and Germany. For more details on the product,
see our coverage from EASD 2019.

Biolinq

▪ Biolinq, a discrete, skin-applied electrochemical biosensing-based CGM is "for real."
Application is "like putting on a Band-Aid." SVP John Sjölund aims for factory calibration and
excitingly, claims that the sensor can be worn anywhere on the body! In a win for Biolinq's
credibility, the company also has investment from JDRF's T1D Fund. The first in-human trials were
completed in early 2019. During his presentation, SVP John Sjölund shared that they are currently
running clinical trials and are working on Biolinq's product development path. Biolinq is "going
down the iCGM pathway," so it will be targeted for non-adjunctive use and interoperability. Back at
ADA, Biolinq presented early data from a poster showing strong correlations between YSI and
Biolinq values.
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LifePlus LifeLeaf

▪ Cofounder and CEO of LifePlus, Dr. Alodeep Sanval, shared LifeLeaf, "the world's first
completely non-invasive CGM wearable solution platform" targeted for monitoring
health and pre-diabetes, not treating and managing diabetes. LifeLeaf will be a watch-like
wearable that uses spectroscopic measurements of blood glucose that are as "accurate as fingerstick
measurements," will be factory calibrated, and offers real-time CGM data on an app developed for
Android and iOS. Currently, LifeLeaf is a "functioning prototype." Currently, the aim is for an FDA
pre-submission meeting in July 2020 and for clearance by the end of 2021. This seems like a pretty
ambitious project and timeline, given the long list of delays and failures from attempts at non-
invasive CGM in the past.
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Managing Customer Expectations, Training, and Efficiency: Customer Support
Challenges in an Interconnected World

Higher volume of customer demand necessitates more efficient systems. As interest in Tandem
Diabetes Care increases and more patients are utilizing the ability to update software for new pump updates,
the company has adapted their customer support systems and patient training in order to create a more
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efficient roll out of their product. Ms. Danielle Karsten of Tandem reviewed the different avenues used in
order to produce self-sufficient customers who can identify how to access the information they need.

▪ Historically, a series of steps were required for patients to receive a new type of
therapy, including physician appointments, in-person training sessions, and other
barriers that acted as "gate-keepers" to access. By requiring the use of pre-defined steps for
all patients, the utilization of new products was traditionally lower than anticipated; access was
limited to those who could jump through a series of hoops to use the latest technology. With
Tandem's products, updates are rolled out via software pushes. This reduces the natural gating
process created by the traditional system, allowing for accessibility for patients.

▪ Leveraging technology tools enables efficient self-help. By providing simple solutions
online, Tandem can reduce reliance on customer support. People can troubleshoot on their own,
which reduces the demand for live agents to solve problems for those who cannot help themselves.
Similarly, the utilization of social media to spread awareness about their products allows for the
dissemination of information over social networks.

Interactive, Remote Diabetes Product Support: "Ditch the Manual"

An interactive session offered by Aimee Jose, of Steady Health, explored best practices for
training and support tools for diabetes management. It was an exercise in community-building, as it
involved the participation of the nearly 100 audience members. As many training manuals leave a lot to be
desired, this patient-centric way of developing tools was most appreciated.

▪ As technology advances, our methods for training and engaging patients online should
also improve. In 2020, many manuals continue to fall short of what patients need. In her virtual
clinic, Ms. Jose uses her decades of experience with diabetes to create an interactive manual for her
patients. People learn in many different ways; by incorporating videos, complex processes can be
broken down into simple steps, which enhances viewer understanding and goes beyond textbook
learning.

▪ Participatory learning achieves the best results. Patients who are able to do the training
themselves retain the most information. By empowering the patients to help ideate on the best way
to learn, companies can create more patient-centered manuals that will give better outcomes.
Patients will be more satisfied, outcomes will improve, and compliance will improve with it.
Companies that focus on diabetes have a responsibility to provide their customers with the tools
necessary to manage their own care.

Exhibit Hall

Diabetes Technology

Abbott

If we had an award for best virtual exhibit hall booth, Abbott would certainly be in the conversation. Abbott's
fantastic "booth" proclaims FreeStyle Libre the "#1 CGM Worldwide" (by global user base) and includes
webpages on US Products, International Products, Clinical Outcomes, and Remote Patient Monitoring.
Providers can also schedule appointments to chat with a Medical Affairs, Sales, or LibreView representative.
On the US Products page, Abbott highlighted its partnerships in the diabetes ecosystem (Bigfoot, Insulet,
Novo Nordisk, Omada, Sanofi, and Tandem) and a short video gave us a look at Abbott's partnership with
Omada (announced October 2019). The International Products page features both FreeStyle Libre and
FreeStyle Libre 2 (also FDA-cleared as of this morning). The page includes a number of videos, showing how
to set up alarms, use LibreView, LibreLinkUp, and more. On the Clinical Outcomes side, the focus was
entirely on Time in Range, which "provides more actionable information than HbA1c alone" - we couldn't
agree more!
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Companion Medical

Companion was one of the first companies to launch a virtual exhibit space, rolling out its "Companion
Medical Virtual Conference" webpage back in April. The page features a variety of resources where visitors
could view a virtual product theater, participate in webinars, secure information brochures on the InPen, and
schedule demos with company reps. A quick ~2-minute video did an excellent job of describing the value of
InPen, which strives to remove human error out of insulin dose decision dosing reminders, blood glucose
entries, and insulin on board notifications. As a reminder, the Companion in April launched fixed dose and
meal estimation-based dose calculation features in the InPen app (App Store; Google Play).
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Dexcom

Dexcom tried to provide the most "authentic" exhibit hall experience allowing viewers to walk around a 3D-
model of their booth in the browser. Dexcom's G6 Pro was heavily featured, advertising "real-time alerts" and
"quick and easy set-up." G6 Pro is Dexcom's first fully-disposable device and the first professional time to
have an unblinded (i.e., real-time) mode. Dexcom's marketing continues to focus on "no fingersticks," "no
scanning," and "real-time CGM." The last two points are obviously references to Abbott's FreeStyle Libre
CGM, which requires scanning to receive glucose values and trends.
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Glooko

Glooko's virtual booth places a 6.5-minute video front-and-center (available on YouTube here) titled, "The
Future of Telehealth." CEO Russ Johannesson opens with a message from his home, noting that COVID-19
has accelerated the adoption of telehealth and remote monitoring by "ten years." Mr. Johannesson outlines
seven important criteria for effective telehealth solutions to hit: (i) easy to access; (ii) cost-effective; (iii)
convenient to use; (iv) focused on driving quality outcomes; (v) meet regulatory requirements; (vi) maintain
safety and privacy; and (vii) support reimbursement mechanisms. COO Komathi Stem appears next and we
loved her focus on reducing the cognitive load of diabetes management through automation and AI tools.
Moving onto CMO Mark Clements, the focus shifted to real-world evidence. Dr. Clements noted that CGM,
AID, and mobile apps didn't exist just a few years ago; as new tools and digital therapeutics become
increasingly common, a platform like Glooko will become increasingly valuable to help gather real-world data.
Finally, Chief Commercial Officer Zach Henderson made his appearance, sharing the Glooko is now used at
4,700 clinics and hospitals across 26 countries, with 300,000 "active monthly patients."

Insulet

Insulet's exhibit hall page links viewers to new resources around Omnipod Virtual Care, including automatic
data upload via Insulet Provided Glooko, remote monitoring with the Omnipod DISPLAY and VIEW apps and
Omnipod DASH's availability through the pharmacy channel, which makes for "easier prescribing," "less
paperwork," and a "faster start to therapy." As we heard on the company's 1Q20 update, "almost 30%" of total
volume is now coming through the pharmacy channel, driven by Omnipod DASH. In the company's
marketing, there was also noticeable focus on MDI and type 2 patients, where Omnipod DASH is particularly
well-positioned for success as the result of Medicare Part D coverage through pharmacy channel, reducing
upfront paperwork for the HCP while giving patients the ability to easily switch with no DME lock-in. Lastly,
an American flag with Pods in place of stars caught our eye: Insulet is running a "30 Days of Freedom!"
promotion, offering a 30-day free trial of Omnipod DASH for U.S. patients of ADA-registered healthcare
providers through July 31st.

providers through July 31st.
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LifeScan

LifeScan's nifty booth took the viewer through a series of five stations highlighting the company's OneTouch
Verio Reflect BGM. As a reminder, the device provides both readings and active coaching to help patients
manage blood glucose as part of a three-prong strategy: (i) guidance; (ii) insight; and (iii) encouragement. For
example, if a patient is below 70 mg/dl, the meter's display will inform the user to employ a treatment
strategy. If a specific pattern of hyperglycemia is found, the meter will ask a question prompting if any
behavior has changed. The device uses a color-coded scheme called the ColorSure Dynamic Range Indicator
to inform patients if they are out of range. LifeScan also offers a patient web application where users can
access visuals highlighting diabetes trends and numbers (e.g. blood glucose levels, % Time in Range, color
schemes). Physicians likewise have their own professional web app where they can view large-scale trends
(e.g. average blood glucose, sorting by demographics, patients enduring hypoglycemia). Last month, New
York-based weight-loss app Noom launched a digital diabetes and weight loss pilot program where selected
LifeScan BGM users gain free access to the One Touch Reveal app (App Store; Google Play) and Noom's
Diabetes Management Program.
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Medtronic

Attendees entering Medtronic's virtual exhibit are greeted with three big signs reading, "Outcomes,"
"Technology," and "Support." Under the Outcomes sign, Medtronic highlights how its products improve
"outcomes that matter," namely quality of life, reducing burden, and empowering users and caregivers with
information. Medtronic's booth advertises the new FDA approval for standalone Guardian CGM and the
system's predictive high and low glucose alerts. A short video on Guardian Connect gave us our first look at
the new updated version of the Guardian Connect app, expected to come "this summer." The update will add
customizable alerts (different alert settings for nighttime and daytime hours), adjustable alert volumes, and a
new set-up wizard. Also in the Outcomes section, a slide on MiniMed 670G notes "over 250,000" users,
slightly above the "~249,000," figure shared last month.

In the "Technology" section of the booth, Medtronic highlights four of its product lines: pump systems, MDI
solutions (Guardian Connect CGM and i-Port Advance Injection Port), infusion sets, and software. In this
section, we especially enjoyed seeing a "What is Time in Range?" graphic, which nicely broke down the new
consensus guidelines and notes that a 4% increase in Time in Range results in 15 extra day per year. Finally, in
the "Support" section, Medtronic advertises its "support you can count on." The section includes video
resources on transitioning to telehealth, financial assistance programs for patients, virtual patient trainings,
supply ordering, Medtronic's medical education programs, and the company's own response to COVID-19.
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Diabetes Therapy

Amarin

Amarin's showing in the virtual exhibit hall was on the more modest side, featuring an audio-less video on
Vascepa's (icosapent ethyl's) recent CV label expansion based on positive results from the REDUCE-IT CVOT.
Our attendees noted that the small font size may have made results from the trial rather hard to read for
some, and a quick check on YouTube only showed 34 views ~mid-way through the conference. A sidebar on
the left-hand side of the webpage featured links to the product label, Vascepa's HCP website, information on
access and coverage, and more. Many HCPs appreciate data-driven information and insights and there were
many of these at Amarin's booth; we also would have appreciated patient testimonials and some sort of
interactive features although we know the companies had to move fast to get their booths together!

AZ

AstraZeneca's booth provided visitors to learning about [SGLT-2 inhibitor] Farxiga's new indications by
playing a dramatically scored video detailing statistics on type 2 diabetes and heart failure. The video
described (aptly) that dapagliflozin is the first and only SGLT-2 inhibitor to (i) help prevent hHF in patients
with type 2 and multiple risk factors or established CVD; and (ii) treat HFrEF patients with or without type 2
by reducing the risk of CV death or hHF. To the left, a side bar included links to full prescribing information
for Farxiga as well as GLP-1 Bydureon BCise (exenatide extended-release), and blood thinner Brilinta. We also
appreciated AZ's brightly lit and personalized background, showcasing a 3D mockup of an actual exhibit hall
station - this made us miss Chicago a little bit less!

Bayer

Bayer took an adventurous spin on its ADA 2020 virtual booth, beckoning visitors to learn more about CKD
by exploring the "Kidney Island" (featuring an erupting volcano!). The first thing visitors see after entering the
booth is a dramatic video that outlines how late-stage CKD can progress to type 2 diabetes - we very much
appreciated this vivid connection between the two conditions. Visitors were taken on a virtual hike through
Kidney Island as part of the PARALLAX experience - which emphasized the dangers of CKD progression.
Though not stated outwardly, we assume that this focus on CKD is part of an early push for Bayer's oral
finerenone to treat CKD in people with type 2 diabetes as studied in the FIDELIO-DKD trial. According to
Bayer's 1Q20 update, they intend to launch the candidate later this year, making any early promotion on the
connection between CKD and type 2 integral to raising HCP awareness before product launch. To drive this
point home, the booth leads visitors to a most valuable unbranded website with the URL "www.ckd-t2d.com,"
solely focused on the connections between CKD and type 2. With creative use of the Kidney Island and
archipelago, Bayer intends to expand the prevention armamentarium, and will likely focus future advertising
efforts on the early prescription of oral finerenone before CKD progresses to the most severe stages. For more,
see our nephropathy competitive landscape for an overview of other candidates in development.

Janssen

Janssen set up a very spare, focused virtual exhibit hall station at this year's ADA. While a booth in the
background displayed a logo for SGLT-2 inhibitor Invokana (canagliflozin), the site featured no information
on the product, links to exterior sites, or interactive activities. A sign that said "Welcome" with the logos of
Janssen and Johnson & Johnson - presumably, the change to "virtual" was something that Janssen leaders
did not have an opportunity to make a significant investment in, despites the significant results seen to date
with kidney disease in particular. Appealing to endos is a real opportunity for the future, since there is so
much to say about the SGLT-2's incredible results on the kidney disease prevention front that might be new to
some HCPs, although it may be that Janssen's strategy is now more focused on nephrologists. We are
wondering if perhaps the marketing has become the responsibility of Switzerland-based Vifor
Pharmaceuticals, since, as we understand it, Vifor's dedicated nephrology salesforce is now focused on
promoting Invokana to nephrologists. As a reminder, as shown in CREDENCE, Invokana was associated with
a remarkable 30% relative risk reduction in renal disease. Thought leader reaction to CREDENCE results has
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been highly positive, reflecting enthusiasm for the first therapeutic advance in treating CKD in type 2 diabetes
in nearly two decades. We hope to see even more reminders in diabetes at ADA 2021!

Novartis

Novartis' virtual booth exuded minimalism: there were no resources or videos shared other than links to the
company's website, Facebook, Twitter, and LinkedIn. We were hoping to learn more about recent updates to
Novartis' products, namely the new safety label approved by the FDA for Beovu. Furthermore, Novartis'
Entresto was the focus of multiple presentations at ACC 2020, making it all the more surprising to see a
virtual booth void of any discussions of heart disease. Expectations were high given Novartis' Park Güell booth
at EASD 2019, and we hope that future exhibit halls will reference both existing products and upcoming
launches. We look forward to learning more about inclisiran specifically, which is still on track to be the first-
in-class siRNA PCSK9 inhibitor sometime in 2H20. Although some may have also wanted to see references to
DPP-4 inhibitor Galvus, this is not approved in the US.

Novo Nordisk

Novo Nordisk's virtual booth opened with a rotating depiction of what its in-person booth may have looked
like this year - most notably, the banner at the top highlighted the recent approval of launch of GLP-1
Rybelsus, with the words "The World's First and Only Oral GLP-1." Promotion of Rybelsus was the key focus
within the booth, with considerable resources for patients and non-HCPs to peruse through. Specifically, we
enjoyed two videos on Rybelsus. The first was a three-minute summary of Rybelsus' safety and efficacy
profile, which highlighted data from the PIONEER program, especially in regard to the product's superior
efficacy when compared to current leading therapies such as Januvia, Jardiance, and even Novo Nordisk's
own first GLP-1 Victoza. The video also gave clarity on what dose escalation may look like for patients when
starting on Rybelsus, as it stated that patients should first start on the 3 mg dose for one month, then the 7 mg
dose for another month, and then proceed to the 14 mg dose if needed. The next video provided insights
regarding the science of GLP-1 mechanism of action, and how oral semaglutide is delivered and formulated.
Beyond Rybelsus, similar sections were devoted to once-weekly GLP-1 Ozempic and next-gen basal insulin
Tresiba within Novo Nordisk's virtual booth. Overall, we enjoyed the experience of the virtual booth, which
allowed users to choose relevant information for themselves and thoroughly look through all available info at
their own pace. We were surprised initially not to see basal/GLP-1 combo Xultophy after all the positive
results in past years (as we understand it, this may be saved for other geographies where HCPs can spend
more time with patients).

Sanofi

Sanofi's virtual booth was very understated and effective. Instead of focusing on advertising its diabetes
franchise, Sanofi devoted its virtual booth to thanking HCPs for their work throughout the COVID-19
pandemic. Sanofi's reduced diabetes R&D investment in December 2019, shifting the company's diabetes
priorities to a clear focus on access as well as type 1 cure; outside diabetes, the company has focused on
immune therapies and vaccines. There is big interest in its work on COVID-19 in particular. Regardless, given
Sanofi's impressive work at ADA 2019, we had expected we may see some reference to patient assistance
programs - like the Temporary Access Program launched in May 2020 - in booth materials. We believe that
educating HCPs about these programs is a premier way to increase patient options if costs act as barriers for
insulin and diabetes medications and hope to see increased advertisement for them in the future.

Zealand

Zealand's booth solely focused on advertising its V-Go patch pump acquired from Valeritas. The video
emphasized the device's simplicity, compliance, and control, as well as outlined its mechanism of action with
basal and bolus insulin delivery. All links in the sidebar of the booth's landing page were also related to V-Go.
We'd hoped to gain insight on the dasiglucagon HypoPal rescue pen, which the FDA just approved an
application for, or their partnership with Intomics to accelerate their peptide pipeline. It's clear that Zealand
intends to advertise their acquisition of Valeritas, and we are happy to see their continued commitment to
marketing the V-Go pump.
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Nonprofit Organizations

ADA

The American Diabetes Association produced a wonderful video highlighting the importance of the ADA. Dr.
Robert H. Eckel, President of the ADA, narrated the introduction, reminding visitors of the impact they have
on diabetes science and clinical care. Planning Committee Chair Dr. Jose C. Florez emphasized the
convenience of the new virtual format, and incoming Chief Scientific and Medical Officer Dr. Robert Gabbay
applauded the ADA's virtual transition while still retaining its integrity as the most comprehensive assembly
of experts and knowledge around diabetes in the world. Interestingly, the ADA's virtual booth came across as
an advertisement for the conference, while anyone with access to the booth is already in the conference. Like
many other booths, the ADA's included links to social media pages and download options for brochure-style
handouts as well as a chat option with a live representative.

Know Diabetes by Heart

Know Diabetes by Heart, a collaborative initiative partnered with ADA and the American Heart Association,
presented a simple yet inspirational video highlighting the importance of reducing cardiovascular disease,
heart attacks, and stroke associated with type 2 diabetes. KDH presented itself as an engaging, patient-driven
organization focused on promoting good nutritional habits and community health campaigns. The exhibit
also included links to featured KDH content, including a "pocket guide" and several COVID-19 resources for
type 2 patients.

NIDDK

NIDDK's virtual booth consisted of a video and a link to the institute's website. The video was presented as
two short animations illustrating very basic information about diabetes (mostly type 2) and its complications;
it seemed to be targeted at recently diagnosed patients with limited knowledge of the condition. Complete
with bright colors, cheery music, and a cartoon pancreas, it was certainly a cute video accessible to patients of
all ages. Some felt it was a surprising choice for the ADA conference, and a bit out of context -- was it meant as
an example of its patient outreach? Maybe just a chance to take a breather after listening to advanced
scientific jargon all day? We wish we had been able to ask one of the leaders live!

Labs & Diagnostics

Convance | LapCorp Premium

Convance's booth consisted of an informative video and links to its company website, social media, and
resources on brochure-style PDFs. The video focused on the Xcellerate Protocol Design Tool, a tool that helps
people design studies with greater certainty and highlighted Xcellerate's many customers, which are the
largest source of lab result data in the world - they have produced upwards of 30 billion lab test results.
Covance then explained its product is mainly used for de-identified data, ICD Diagnosis codes and lab values
and to improve study enrollment. Covance linked a website where visitors could request a meeting with one of
many diabetes specialists, something most other companies did not feature. Overall, Covance's booth
provided important information and resources.

EKF Diagnostics

The EKF exhibit featured a single welcome video highlighting the Lucia Glycated Albumin-L assay, made in
partnership with Asahi-Kasei Pharmaceuticals. Lucia Glycated Albumin-L (GA) is an FDA-approved test for
the quantitative measurement of glycated albumin in human serum.

FUJIFILM Wako Diagnostics

The Fujifilm Wako Diagnostics exhibit featured a video on "featured products" for ADA 2020. The products
listed were total complement activity (CH50); non-esterified fatty acids (NEFA); Microalbumin; HDL
cholesterol; and LDL cholesterol. Each product was followed by a quick description. A PDF link to a product
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portfolio was also included on the site.

Glutalor Medical Inc.

The Glutalor booth was a bit disappointing. It included several pictures, presumably advertising its iWel Real-
Time CGM; however, poor formatting made the images impossible to read. This problem occurred in several
other booths as well, so it's unclear whether this is a mistake in the companies' formatting or in the online
platform itself. Glutalor also linked to a six-second video showing its product's automated manufacturing
process -- interesting, and while not as relevant to most patients or physicians, we were very happy to see the
support of the ADA.

--by Wania Ahmad, Joseph Bell, Lorena Bergstrom, Ursula Biba, Albert Cai, Ann Carracher, Abigail Dove,
Ani Gururaj, Hanna Gutow, Nena Kotsalidis, Martin Kurian, Brian Levine, Rosalind Lucier, Katie

Mahoney, Payal Marathe, Monica Oxenreiter, Alia Rizvon, Jackie Tait, Cindy Takigawa, Rhea Teng, Marie
Tetsu, Kira Wang, Emily Ye, and Kelly Close
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