
American Diabetes Association 81st Scientific Sessions

June 25-29, 2021; Virtual; Full Report

Executive Highlights

▪ Boy was there a strong sense of community in this year's ADA Sessions. A whopping
11,611 people attended 191 educational sessions with over 900 faculty. Nearly 1,100 ePosters and
1,489 abstracts were accepted, 36 industry symposia shared updates on innovative drugs and
technology, and 54 exhibitors were showcased in the Exhibit Hall. Given this massive amount of
learning, it's so beneficial that attendees can access all the content through September 28, 2021.

▪ It was another data-rich year on the diabetes therapy front. A number of major ADA
sessions focused on providing a closer look at cutting-edge, late-stage candidates like Lilly's dual
GLP-1/GIP receptor agonist tirzepatide, Lexicon's SGLT-1/2 inhibitor sotagliflozin, and high dose
semaglutide for obesity (2.4 mg) and type 2 diabetes (2.0 mg). While trials for all four of these
candidates had already released topline results, full result presentations provided a chance for
KOLs to debate the clinical implications and usages of each. Our major takeaway? Novel therapies
are raising the bar for A1c and weight loss, and KOLs expect these short-term benefits to translate
to impressive CV and renal risk reduction down the line. Ex-Sanofi GLP-1 efpeglenatide also made
a splash at this year's meeting, debuting positive phase 3 monotherapy trial results and, more
importantly, CVOT results in AMPLITUDE-O. Lastly, we caught a first look at results from the
NIH-funded GRADE study - the largest and longest study comparing the effectiveness of type 2
diabetes drugs, supporting GLP-1s and insulin over SUs and DPP-4 inhibitors. As these novel
therapies gain approval, we look forward to seeing how their addition to the rapidly expanding
diabetes therapeutic portfolio, as well as information from studies like GRADE, will continue to
evolve care - upwards and onwards!

▪ Interest in CGM remained as high as ever and (by far) our most read highlight from
our day-of coverage was Dr. Amy Criego's demonstration of International Diabetes Center's
successful integration of Abbott LibreView with Epic EHR. For many HCPs, EHR integration with
CGM has been a sort of "holy grail," and we're hopeful that IDC's model could be widely utilized
across other diabetes and primary care clinics. Elsewhere, data continued to pour-in on the utility
of CGM with both type 1s and type 2s. An interesting cost-effectiveness analysis showed adding
FreeStyle Libre to Medicaid formularies would be essentially neutral from a cost perspective and
help to avoid thousands of acute events per year. Given the significant evidence base for CGM at
this point, we were also excited to look beyond CGM as a tool simply for insulin dosing and as a
tool that enables virtual visits, an improved understanding of sleep and metabolism in people
without diabetes, and extraction of new glycemic details in new drug studies.

▪ The AID pipeline remains very active, headlined by soon-expected clearance of
Insulet's Omnipod 5 system. At ADA, we saw positive results from the hybrid closed loop in a
preschool-aged pivotal trial, as well as confirmatory extension phase results from the children and
adult pivotal studies. Real-world data from MiniMed 770G showed a mean Time in Range of 77%,
not quite the outcomes achieved by MiniMed 780G in the real-world in Europe, but still meeting
consensus targets. Out of the UK, CamAPS FX data showed strong results, bringing Time in Range
from 48% to 63% in children and young adult type 1s. Out of the real-world, Control-IQ's post-
clearance study CLIO showed strong A1c improvements from Control-IQ across all ethnic groups.
On the insulin delivery front, there was also a lot to be excited about with infusion sets. In two
late-breaking posters (100-LB and 101-LB), Medtronic presented highly-anticipated results from
the US pivotal trial (n=259) for its Extended-Wear Infusion Set (EWIS), showing that EWIS
performed well with a survival rate at seven days of 75%. We also saw a feasibility study of
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Capillary Bio's SteadiSet infusion set (701-P) showing 88% survival out to seven days (n=41 sets).

In this report, we provide our full coverage the ADA's 81st Scientific Sessions. Titles highlighted in blue
represent new coverage that wasn't included in our daily highlights. Note that some talks may appear in
multiple sections.

Our sections proceed as follows (you can navigate through these using our table of contents below):

▪ Themes

▪ SGLT Inhibitors

▪ GLP-1 Agonists

▪ Insulin Therapy

▪ Novel Therapies

▪ Type 1 "Cure" Therapies and Pathophysiology

▪ Adjunct Treatments for Type 1 Diabetes

▪ Treatment Algorithms, Strategies, and Guidelines

▪ Glucose Monitoring - BGM and CGM

▪ Automated Insulin Delivery, Pumps, and Pens

▪ Digital Health, Telemedicine, and Decision Support

▪ Beyond A1c and Hypoglycemia

▪ Obesity

▪ Prediabetes, Diabetes Remission, and Diabetes Prevention

▪ Diabetes Complications

▪ Policy, Epidemiology, and Education

▪ NAFLD/NASH

▪ Award Lectures and Additional Topics

▪ Behavioral and Psychosocial Highlights

▪ TCOYD and The diaTrive Foundation's 14th Annual Diabetes Forum

▪ Exhibit Hall

Table of Contents

Themes
Diabetes Therapy

1. All in On Incretins: Tirzepatide and High Dose Semaglutide Raise the Bar for Diabetes
and Obesity Therapeutics
2. NIH-Funded GRADE Study Reflects Challenges and Triumphs of Comparative
Effectiveness Studies
3. Efpeglenatide CVOT Confirms CV Efficacy of Exendin-Based GLP-1s
4. Heart Failure and Chronic Kidney Disease Fields March Forward with Nuanced Data
on SGLT Inhibitors and Finerenone
5. New Therapies for T2D and Adjuncts for T1D Focus on Weight Loss and Early Signs of
Renal Protection in Addition to Glycemic Control
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Diabetes Technology

1. CGM as a Platform: We Know About Glycemic Improvements and AID, But What Can
We Learn In Virtual Visits, Sleep, and Even New Drug Therapies?
2. Outcomes for MDI vs. AID Stand in Stark Contrast: What Is Needed to Support
Injection Users?
3. What's Next in AID? Bi-Hormonal Systems, Infusion Set Technology, and More
4. Digital Health Has a Blockbuster Year in Funding and Enrollment, But Where Are the
Outcomes?
5. CGM Evidence Galore: Type 2s and Cost-Effectiveness

Big Picture

1. Guidelines Galore! ADA/EASD Debut Draft Type 1 Diabetes in Adults Consensus
Report; Key Sessions Spotlight Latest Recommendations on CKD and HF
2. Cell-Based Type 1 "Cures" Move Beyond Animal Models to First In-Human Studies;
Future of Immunotherapies More Precarious Than Ever
3. Pediatrics Update: Amid Rising Rates of Type 2 and High Therapeutic Failure, Newer
Drug Classes Offer Promising Benefits

SGLT Inhibitors
DARE-19 Symposium: Dapagliflozin Safe in Patients Hospitalized with COVID-19; Trend
Toward Benefit on Organ Failure + Death Raises Question of a Future in Critical Illness
Experts Sound Off on SGLT-2s/GLP-1s for Hospitalized Patients: Prescribe ASAP or Prescribe
at Discharge?
SOLOIST/SCORED Symposium Closes Out ADA: SGLT-1/2 Inhibitor Sotagliflozin Delivers
Significant Early CV Benefit in Pooled Analysis; KOLs Ask for Head-to-Head vs. SGLT-2
Inhibitor to Clarify Role of SGLT-1
New Findings from DAPA-CKD: AZ's SGLT-2 Farxiga Gives Consistent Renal & CV Benefits
across Subgroups with Normoglycemia, Prediabetes, Type 2 Diabetes
New DAPA-CKD Analysis Shows Lower Incidence of New-Onset Diabetes with SGLT-2
Dapagliflozin vs. Placebo; Raises Questions around Potential Prediabetes Indication
Dr. Muthiah Vaduganathan Concludes SGLT-2 Inhibitors Show Promise in Treating HFpEF
But Will Face Challenges Showing "Disease-modifying" Potential in Reducing Mortality
VERTIS CV Post-Hoc Finds Greater Heart Failure Protection from SGLT-2 Ertugliflozin with
Baseline Use of Diuretics
How DAPA-HF and EMPEROR-Reduced Trials Changed the Role of SGLT-2 Inhibitors in
Treating HFrEF
Dr. Brendon Neuen and Dr. David Wheeler Discuss the Implications of the CREDENCE and
DAPA-CKD Trials on Standard of Care for Chronic Kidney Disease
SGLT-2 Inhibitors Lauded for CV and Renal Benefits for Patients With or Without Diabetes,
but are Under-Prescribed

SGLT-2 Inhibitor Posters

GLP-1 Agonists
AMPLITUDE-O Full Results: GLP-1 Efpeglenatide Delivers 27% RRR on MACE, Becoming
First Exendin-Based GLP-1 to Find CVOT Success in Patients with Type 2 and CV/Renal
Disease
Full SURPASS-2 Results for Lilly's GLP-1/GIP Tirzepatide vs. Novo Nordisk's Semaglutide
Published in NEJM; 60% of Participants on 15 mg Achieve A1c ≤6.5% and 10% Weight Loss,
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Without Hypoglycemia
Ex-Sanofi GLP-1's Second Act? Efpeglenatide Meets Primary Endpoint in Phase 3
AMPLITUDE-M Monotherapy Trial; CVOT Data Coming Monday
AZ's Once-Weekly GLP-1 Exenatide Delivers Promising Results in Youth with Type 2
KOLs Debate Semaglutide 2.4 mg vs. 1.0 mg During Q&A; Dr. Julio Rosenstock Calls for Use
as First Line Therapy in Newly Diagnosed Diabetes for Remission
SURPASS Symposium: KOLs Debate GLP-1 vs. GIP Contributions to Tirzepatide's Standout
Weight Loss and A1c Efficacy, Position Tirzepatide and Semaglutide 2.4 mg as Equally
"Excellent Molecules"
SURPASS-1 Monotherapy Trial Results for Lilly's GLP-1/GIP Tirzepatide in Type 2 Diabetes
Published in The Lancet
Tirzepatide Delivers Mixed PROs in SURPASS-1: Improvements on Select Health-Related
Quality of Life Measures and Weight Perception vs. Placebo, Not Physical Activity
Novo Nordisk's Semaglutide 2 mg Outperforms 1 mg Dose Across Baseline A1cs and Body
Weights in Type 2 Diabetes; SUSTAIN FORTE Full Results in Press at The Lancet Diabetes &
Endocrinology
Our Conversation with Dr. Michael Radin (Executive Director, Diabetes Cardio Renal Medical
Director Team, Medical Affairs, Novo Nordisk)
AZ GLP-1/Glucagon Receptor Agonist Cotadutide Delivers +14.8% Time in Range and Early
Evidence of Renal Protection in Phase 2 DKD Trial; Advanced to Phase 2b vs. Semaglutide 1.0
mg
AZ's Cotadutide Phase 2 Results Show the GLP-1/Glucagon Dual Agonist Confers Weight Loss
by Reducing Energy Intake
Exploratory PIONEER 2 Findings Demonstrate Long-Term A1c Control with Oral GLP-1
Rybelsus
Novo Nordisk Symposium Explains Why GLP-1s Have Risen to "Top of the Pecking Order" in
Diabetes Care
GLP-1s are Cost-Neutral Compared to Standard Care in Adult Type 2s Following First CVD
Hospitalization; Nonsignificant Trend Toward Cost Reduction with GLP-1s

GLP-1 Agonist Posters

Insulin Therapy
Soliqua (Insulin Glargine/Lixisenatide) Shows Superior A1c Reductions and Weight Loss Over
Premixed Insulin in SoliMix Readout
Interview with Dr. Luigi Meneghini (Vice President & US Medical Head of Diabetes, Sanofi)
Phase 2 Trial Suggests Afrezza is Safe and Effective for Pediatric Patients with Type 1 Diabetes,
Phase 3 to Launch in 4Q21
MannKind Poster Shows Afrezza Inhaled Insulin Leads to Significant Increases in Daytime
Time in Range for Uncontrolled Type 2s
Once-Weekly CGM Data Further Bolsters Safety and Efficacy of Lilly's Phase 2 Once-Weekly
Basal Insulin-FC in Type 2 Diabetes
Length of Hypoglycemia Duration Consistent Between Novo Nordisk's Once-Weekly Insulin
Icodec and IGlar U100 in Type 2 Diabetes
Results from Phase 2 MemAID Trial of Intranasal Insulin on Cognition Led to Faster Walking
Speed, Lower Insulin Resistance, and Higher Cerebral Blood Flow in Participants with T2D
Treatment with Insulin Degludec Incurs 54% Lower Likelihood of Experiencing Nocturnal
Hypoglycemia Compared to Glargine U100 Treatment (n=51)
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Insulin Posters

Novel Therapies
Lilly's Novel GIP/GLP-1/Glucagon Receptor Agonist LY3437943 Shows Positive Results in
First-in-Human Dose Study, Future Development in T2D, Obesity, and NASH
Managing Hypoglycemia in the Modern Diabetes Era: New Technologies and Therapies;
Leniency in Striving for Low A1cs; Glucagon
Low-Dose Dasiglucagon Administration Results in Fewer Instances of Hypoglycemia
Compared to Fast-Acting Carbohydrates
Small Study Finds Dasiglucagon Autoinjector is More Quickly Administered than Glucagon
Emergency Kit and Easier to Use by Both Trained and Untrained Users
Glucokinase Inhibitor Dorzagliatin Shows Sustained Glycemic Control and Improved Beta Cell
Function in 52-Week Phase 3 Monotherapy SEED Trial
Full Results of Phase 1B Trial for Adocia's ADO09 (insulin A21G/pram co-formulation)
Demonstrate Favorable Impacts on Glycemic Control and Body Weight
First-in-Human Study of Oxyntomodulin Analog LY3305677 Shows Positive PK/PD Profile,
Warranting Continued Development

Type 1 "Cure" Therapies and Pathophysiology
Type 1 Cures Alert: ViaCyte's PEC-Direct Islet Therapy (n=1) Achieves 0.8 ng/ml Stimulated
C-Peptide and +34% Increase of Time in Range
Type 1 Cures Alert: Six Out of Seven Participants Show Successful Sernova Cell Pouch
Implantation and Tolerance in Phase 1/2 Trial; Majority Show Increased C-Peptide
Preliminary Results from Post-Hoc Analysis of TN-10 Teplizumab Trial Suggest Proinsulin to
C-Peptide Ratios Could Predict Treatment Responsivity
Immunotherapy Symposium Discusses How to Implement Type 1 Diabetes Autoantibody
Screening and Immune Interventions in Clinical Practice
New Perspectives on Reparixin in Type 1 Diabetes: Positive Long-Term Outcomes for Islet
Transplant Recipients
Simultaneous Pancreas and Kidney Transplants and Global Transplant Criteria May Be the
Future of Diabetes Transplantation Treatments
Dr. Laura Jacobsen Endorses Categorization of Type 1 Diabetes into Distinct Endotypes
TILT Study: Administration of IL-2 is Clinically Feasibly and Enhances the Durability of
Infused Tregs in Type 1 Patients (n=16)

Type 1 "Cure" Therapies and Adjuncts Posters

Adjunct Treatments for Type 1 Diabetes
Dr. Jeremy Pettus Unveils Impressive A1c and TIR Results for Glucagon Receptor Antagonist
Antibody Volagidemab (REMD-477) as a T1D Adjunct Therapy

Treatment Algorithms, Strategies, and Guidelines
Making the GRADE: Preliminary Results from Head-to-Head GRADE Study (n=5,047, Five
Year Duration) Reveal Liraglutide and Insulin Glargine Beat Out Glimepiride and Sitagliptin
on A1c; Role of DPP-4 Inhibitors in Question?
SGLT-2 Inhibition or GLP-1 Agonism for Cardioprotection? In Real-World Analysis, SGLT-2s
Come Out Ahead
Dr. Luiza Caramori Reviews KDIGO's 2020 Guidelines, and Dr. John Buse Finds ADA and
KDIGO Guidelines "Essentially 100% Aligned" for Patients with Diabetes and CKD
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Increased Healthcare Provider Confidence and Willingness to Prescribe SGLT-2s and GLP-1s
May Signal Shift Toward Higher Use in People with Type 2

Glucose Monitoring - BGM and CGM
International Diabetes Center Successfully Integrates Abbott LibreView Data with Epic EHR,
Including AGP Report and Discrete Glucose Data; Potential Big Win for System if IDC is Used
as Model
Retrospective EHR Analysis Shows Nearly Identical A1c Reductions and Acute Diabetes Event
Rates in Type 1s and Type 2s Using Abbott's FreeStyle Libre vs. Dexcom's G5 or G6 CGM
Dexcom Drives A1c Drop from 10.1% to 7.1% (!) After Six Months in Type 2s on Basal-Only or
Non-Insulin Therapy (n=38); Dr. Thomas Grace Calls for CGM to be "First-Line" Prescription
for People with Diabetes
Abbott Poster Estimates Adding FreeStyle Libre to Medicaid Formularies is Essentially Cost
Neutral (~$19 Million in Annual Cost Savings); Dr. Irl Hirsch Revises CGM-Driven DKA Cost
Savings to $4.8 Billion (!)
Buckle Up for the Dexcom Symposium: KOLs Share a Plethora of Data on the Use of CGM in
MDI and Basal-Only Type 2s, During Pregnancy, and in the Hospital Setting
Dr. Tom Martens Contextualizes the MOBILE Study of CGM in Type 2s on Basal-Only Insulin:
CGM Works in Primary Care, But Has to be Supported by Proper Work Flows and Support
Subgroup Analysis Shows FreeStyle Libre Userbase is Broader Than Dexcom's: Higher
Percentage of Users on Medicaid; Lower Percentage of Users Receive Diabetes Care from an
Endocrinologist
Eversense Product Theater: Patient Access Program to Begin; Eversense Patient Ambassador
Paul Reid on Using Eversense in Daily Life
IDC's Ms. Dana Gershenoff "Builds the Bridge" to Achieving Glucose Targets in Primary Care
Using Nutrition Therapy, CGM, and Retrospective Review
T1D Exchange and DPV Initiative Registry Data Show Lower A1cs Among CGM users Across
All Age Groups; CGM Use Increased from 2017-2020
Emory's Dr. Francisco Pasquel Shares Experience with CGM in Inpatients With COVID-19:
Effective at Achieving Glucose Control, While Reducing Encounters; Hybrid CGM/POC
Protocol Recommended
In-Patient CGM Reduces Time >250 mg/dl by 2.7 Hours/Day Compared to Point-of-Care
BGM Testing in Hospitalized, Insulin-Requiring Type 2s (n=110)
Inpatient CGM Telemetry System Associated with Lower Rates of Hypoglycemic Events and
-20 min/day <70 mg/dl Compared to Point-Of-Care Testing
Is CGM Reliable Enough During Pregnancy? Dexcom G6 and FreeStyle Libre Report MARDs
of 10.3% and 13.2% in Pregnant Women, Respectively; Prospective Trial of G6 Accuracy in
Pregnancy to Complete Feb 2022
COACH Study Demonstrates Significant Reductions in A1c and Moderate to Severe
Hypoglycemic Events Among Type 1s and Type 2s Using Dexcom G5 Compared to SMBG
Dexcom G6 Use Associated with Decreased Diabetes-Related Medical Costs of -$424 per
Patient per Month Among Type 2s
Retrospective Analysis Demonstrates 0.5% A1c reduction among Type 2s on CGM; Largest A1c
Reductions Among Non-Intensively Treated T2Ds Using rtCGM

Posters - Glucose Monitoring

Automated Insulin Delivery, Pumps, and Pens
Preschool Pivotal: Omnipod 5 in Young Children (Ages 2-<6) Drives 0.5% A1c Improvement,
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+2.6 Hours/Day Time in Range; No Recorded Severe Hypoglycemia or DKA Events
Medtronic's Extended-Wear Infusion Set Pivotal Trial Shows Seven-Day Survival Rate of 75%;
Participants Report Easier Insertion, More Comfort, and Higher Convenience
Insulet Omnipod 5 Extension Phase Results Show Sustained A1c Reductions (7.2% to 6.7%)
and Time in Range Improvements (+2.3 Hours/Day) Across Ages 14-70 at Six Months
InPen Initiation Associated with Slight Improvements in GMI and Time in Range for People
with Type 1 or Type 2 Diabetes with Poor Baseline Control (GMI >8% And ≥9.5%); Users Still
Spending Two-Thirds of Day in Hyperglycemia
RCT of Children and Young Adult Type 1s (n=46) Sees +3.6 Hour/Day Improvement in Time
in Range to 68% with CamAPS FX System; A1c Drops From 7.9% to 6.8%
Real-World Retrospective EHR Review Shows Older Type 1s See +3.1 Hour/Day Increase in
Time in Range to 77% Three Months Following Control-IQ Initiation
Medtronic Product Theater - First Look at Real-World Data From MiniMed 770G: Mean Time
in Range of 71%; Gesture-Based Automatic Meal Detection with Klue
Feasibility Study of Capillary Bio's SteadiSet Infusion Set Shows 88% Survival Out to Seven
Days (n=41 sets); Close Concerns Q&A with CEO Paul Strasma
Short Cross-Over RCT (n=20) Shows that the Bi-hormonal iLet AID System Achieves +1.7
Hours/Day in Range (77%) Compared to Insulin-Only System at 110 mg/dl Setpoint While
Also Reducing Hypoglycemia
Sub-Analysis of the CLIO Study Shows A1c Improvements in White, Latinx, Black, and Asian
Participants; Black Participants' Time in Range is Significantly Lower than Others after 21
Days of Control-IQ Use
Preclinical Study Finds that Medtronic's "Duo," A Dual Glucose-Sensing and Insulin-Infusing
Device, Effectively Measures Glucose and Has 67% Seven-Day Survival Rate in Porcine Model
(n=15 Wears); Human Feasibility Studies Ongoing
"Don't Let the Perfect Be the Enemy of the Good": Dr. Bruce Buckingham Argues that Current
AID Systems Achieve Strong Control Even with Missed Pre-Meal Boluses, Looks Ahead to
Further Improvements with Fully Automated Insulin Delivery
Provider Perspective on Supporting Patients on DIY Automated Insulin Delivery Systems with
Natalie Bellini

Posters - AID, Pumps, and Pens

Digital Health, Telemedicine, and Decision Support
Virta's Medically Supervised Ketogenic Diet Associated with Massively Lower Rates of
Hospitalization, Supplemental Oxygen, Ventilation, and Death From COVID-19 in People with
Type 2 Diabetes
Type 2s Using Dexcom G6 in Onduo's Virtual Diabetes Clinic (n=354) See 0.7% A1c Reduction
to 7.2% at One Year, A Significantly Greater Improvement Than Non CGM-Users (n=418);
Whopping 2.8% Reduction for CGM Users with Baseline A1c's >9%
Onduo Virtual Diabetes Clinic Participants (n=52 Type 2s) See a Sustained 1.5% A1c Decline
Seven Months after VDC Discontinuation
Small Cross-Over RCT (n=17) Finds that Medtronic's Klue Smartwatch Meal Detection Tool
Results in -0.5% A1c Decline to 7.8% at Six Weeks in Patients with History of Missed or Late
Boluses
Retrospective Chart Review of 555 Pediatric Type 1s Demonstrates Improved CGM Metrics
During COVID-19: Mean Glucose Reduction from 193 mg/dl to 187 mg/dl; GMI reduction
from 7.9% to 7.8%
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Drs. Anne Peters and Kasia Lipska Debate the Value of Digital Coaching for Patients with Type
2 Diabetes: Recognition of Potential, But Calls for More Robust Research and Evidence
Posters from Glytec Highlight Glycemia Differences Between Type 1s in the Hospital with and
without DKA and Success with e-Glucose Management System with Inpatients with Renal
Disease
Glooko's Remote Patient Monitoring Program Reduces Mean Blood Glucose from 177 to 160
mg/dl in Patients with Type 2 Diabetes (n=424); SMBG-Measured Time in Range (70-180
mg/dl) Improves 3 Hours/Day
Social-Media Based Intervention Shows High Satisfaction, A1c Reduction from 7.4% to 6.8%
in Low-Income, Older Immigrant Population; NYC's Chinese Americans Perform Just ~4
Fingersticks/Week (!)
Dr. Leslie Eiland on Using Telemedicine to Provide Diabetes Care in Rural Communities:
Importance of Local Partnerships and Personalized Telemedicine Approaches
Telemedicine Utilized for Pregnancy and Diabetes Care at Columbia University Shows
Promising Framework for Integrating Electronic Glucose Monitoring and Virtual Visits into
Diabetes Care

Posters - Digital Health, Telemedicine, and Decision Support

Beyond A1c and Hypoglycemia
Real-World Observational Study Using Dexcom G6 and Fitbit Charge 3 Finds Each Additional
Hour of Sleep is Associated with ~3 mg/dl Lower Daytime Mean Glucose in People Without
Diabetes
Omnipod 5 Associated with Significantly Improved Quality of Life Outcomes for Children and
Teenagers with Diabetes and Their Parents; Parents of Children (Ages 6-<12) See Greatest
Improvements

Posters - Beyond A1c and Hypoglycemia

Obesity
Next STEP Forward: STEP Symposium Highlight Potential of Semaglutide 2.4 mg Across
Continuum of Diabetes and Obesity, Substantial Reduction of Pre-Diabetes in People with
Overweight/Obesity
Barrage of STEP 2 Data Support High-Dose Semaglutide's Benefit in Diabetes and Obesity
Dr. Fonseca Counsels Against GLP-1s and SGLT-2s for CV Risk Reduction in Type 1
Latest Analysis of REDUCE-IT Data Shows Substantial CV Risk Reduction with Vascepa
Across BMI Categories, Regardless of Diabetes Status

Prediabetes, Diabetes Remission, and Diabetes Prevention
Semaglutide for Obesity Restores Normoglycemia in Majority of STEP 1 Participants with
Prediabetes

Diabetes Complications
FIDELIO-DKD Analysis Highlights Efficacy of Finerenone on Top of SGLT-2 Inhibitor Use,
Fueling Promise of Combination Therapy in DKD
New Insights on FIDELIO-DKD: Cardiorenal Benefits of MRA Finerenone Profound Across
Baseline A1c
Dr. Nasrien Ibrahim Highlights Four Potential Therapies for HFpEF; Dr. Michelle Kittleson
Strongly Recommends HFrEF Quadruple Therapy with Rapid Sequential Initiation
Newest Insights on HF & CKD: Preventive HF Medicine, SGLT-2 Inhibitors Reign Supreme in
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CKD, and Strong Rationale for Combo GLP-1/SGLT-2 Inhibitor Usage
Drs. Bakris, Fonseca, and Nicholas Rally Behind Finerenone's Potential to Slow Nephropathy
and Delay Dialysis for Type 2 Diabetes Patients with CKD
dQ&A Data Indicates Low Patient Awareness of the Renoprotective Benefits from Diabetes
Medications Even Among Patients Screened for Chronic Kidney Disease
dQ&A Data Demonstrates Socioeconomic and Educational Disparities in CKD Awareness; 37%
of Respondents "Highly Willing" to Take Additional Medications for Renoprotective Benefits
Diabetes and Neurocognitive Decline: Engaging in a Cognitively, Physically, and Socially
Stimulating Lifestyle Leads to a Reduction in Diabetes-Related Dementia
ADA 2021 Symposium on Diabetes Retinal Disease Calls Attention to Prevention, Prevalence,
and Neuropathological Aspects of Retinopathy

Policy, Epidemiology, and Education
SEARCH for Diabetes in Youth and TODAY Studies Highlight Disparities in Healthcare
Coverage/Access Associated with Glycemic Control for Young Adults with T1D and T2D
Seven-Year Follow-up of Youth in the SEARCH for Diabetes Youth Study Finds No Association
Between Diabetes Autoantibodies and Clinical Metrics
Diabetes Operation Warp Speed - Why Not Now? Dr. Ruth Weinstock Reflects on Lessons the
Past and the Present and Offers a Call to Action
DISCOVER Results Show 17% Global Use of SGLT-2 Inhibitors and GLP-1 Receptor Agonists,
Primarily in People with Coronary Artery Disease
Barriers Associated with Disparities in Technology Use Among Black and Hispanic Young
Adults with T1D; "Over 50%" of Study Participants were Never Offered Diabetes Technology
SEAD Data Demonstrates Racial/Ethnic Disparities in Diabetes Self-Care Among Young
Adults; Diabetes Distress Significantly Associated with Worse Self-Care
T1DX-Q1 Data Shows that A1c Fell Across All Ages from 2017 to 2020; Diabetes Technology
Use Increased; Racial Disparities Flat
KOLs Debate on the Merits and Drawbacks of Point-of-Care A1c Tests for Diabetes Diagnosis
Young Adult Type 1s and Type 2s in Medicaid Expansion States Have -0.8% and -1.2% Lower
A1c's than Those in Non-Expansion States; Cost and Lack of Healthcare Coverage Are Primary
Barriers to Diabetes Care and Glycemic Control
Updates from SEARCH: Increased Insulin Resistance and Therapeutic Failure Among Youth
with Type 2 and Novel Treatment Approaches Beyond Metformin Monotherapy
Pediatric Type 2 Diabetes Incidence Nearly Triples (+182%) During COVID-19 Pandemic
The Future Diabetes Burden among Youth in the US through 2060: 2x the Prevalence of Type
1 and 4x the Prevalence of Type 2 in American Youth
High Prevalence of Poor Glycemic Control in Non-white Youth Diagnosed with Type 1
Diabetes Between 2002 and 2016: 31%-34% in Non-white Youth vs. 9%-11% in White Youth
T1D Exchange One Year Annual Questionnaire Update Highlights Improvements in CGM and
Pump Usage
Real-World Study on Youth-Onset Type 2 Diabetes Mellitus Finds Increased Rate of
Treatment Escalation With Increased Age at Diagnosis
Rates of DKA-Related Hospitalization Were Up 84% During the Pandemic in Pediatric Type
1s; Increased DKA Attributed to Delays in Access to Care, Not COVID-19 Infection

NAFLD/NASH
NAFLD/NASH Posters
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Award Lectures and Additional Topics
Banting Medal for Scientific Achievement Awarded to Dr. Jens Holst for Work on Incretins
ADA State-of-the-Art Lecture: Dr. Gerstein on Type 2 Diabetes Prevention; Calls for More
Research and Questions on the "Prevention" Paradigm
Dr. Jay Skyler Presents Year in Review for Clinical Research Highlighting Advances in
Therapies for T1D and T2D
Dr. William Cefalu Reflects on the Past Year's Highlights in Translational Science: COVID x
Diabetes Research is the Most Important in the Short Term, Categorizing Sub-Types of
Diabetes is the Most Important in the Long Term
Dr. Maureen Gannon Presents Year in Review for Basic Science Research Highlighting
COVID-19 and GLP-1 Research
Updates on Genetic Architecture of T2D: Dr. Kwak on New Genes Implicated in Youth-Onset
T2D and Dr. Li on GWAS Metformin Response
KOLs Address Old Controversies Surrounding Insulin and Glucagon-Like Signaling with New
Insights
Richard R. Rubin Award Lecture: Mental Health Care; Care for Latinx People with Diabetes;
the Influence of Food Insecurity, Social Support, and Implicit Bias on Glycemic Control

Behavioral and Psychosocial Highlights
What's the Optimal Carbohydrate Intake Prior to Physical Activity? Experts Argue It Depends
on the Intensity and Duration of Activity
Food is Medicine for Type 2s: Prescription for Vegetables Associated with -0.3% A1c Decline in
10 Weeks; Four-Week Meal Delivery Intervention Improves Time in Range by +1.6 Hours/Day
Addressing the Impact of Social Determinants of Health on the Development of Diabetes:
Healthcare Coverage, Inequities and Racism, and Adverse Childhood Events
In RCT of Diabetes Medical Group Visits, 70% of Black and Latinx Women with Type 2
(n=266) Who Saw Reduced Depressive Symptoms Saw a ≥0.4% A1c Reduction
Nestle-Sponsored Symposium: Low-Calorie Diets and Targeting Visceral Fat Loss Can Lead to
Healthy Weight Loss and T2D Remission

TCOYD and The diaTribe Foundation's 14th Annual Diabetes Forum
COVID-19 and Telemedicine
"Adjunctive" Therapies for Type 1 Diabetes
AID and CGM
Hypoglycemia and Glucagon
Most exciting thing at ADA 2026?

Exhibit Hall
Diabetes Therapy

Amarin
Applied Therapeutics
AstraZeneca
Bayer
BI/Lilly
Emcure
Helixmith
MannKind
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Merck
Novo Nordisk
Regeneron
Sanofi
Xeris
Zealand

Diabetes Technology

Abbott
Bigfoot
CeQur
Convatec
Dexcom
Eversense
Glooko
Insulet
LifeScan
Medtronic
One Drop
SOOIL
Tandem
Undermyfork

Big Picture

American Diabetes Association
PromarkerD
Know Diabetes by Heart
NIDDK
Type 1 Diabetes TrialNet
Nestle Health Sciences
College Diabetes Network

Themes

Diabetes Therapy

1. All in On Incretins: Tirzepatide and High Dose Semaglutide Raise the Bar for
Diabetes and Obesity Therapeutics

While SGLT-2 inhibitors took center stage at ADA 2020, we were most struck at this year's
Scientific Sessions by the unprecedented A1c and weight loss efficacy seen with 'next-gen'
incretin mimetics, particularly in combination and high dose formulations. Results from four
different SURPASS studies of dual GLP-1/GIP receptor agonist tirzepatide, presented on Day #5 of the
conference, demonstrated A1c reductions between 2.07 and 2.59% at the 15 mg dose. "Even more excitingly,"
as Dr. Daniel Drucker (University of Toronto) said, tirzepatide delivered substantial weight reductions of -11%
to -13.9% from baseline, also at the 15 mg dose. Of note, these trials were not specifically conducted for weight
management, so we expect to see even greater reductions from the phase 3 SURMOUNT program in
overweight/obesity. Speaking of weight management, Novo Nordisk's high dose GLP-1 semaglutide also
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wowed in its 2.4 mg formulation. Semaglutide 2.4 mg delivered between 15 to 17% weight loss in the phase 3
STEP program for overweight/obesity, leading Day #2 of ADA 2021. Semaglutide 2.4 mg also conferred
substantial cardiometabolic benefits in STEP 1, with a dramatic reduction in the percentage of patients with
pre-diabetes over the course of the trial (from 45% to 16%), alongside a meaningful increase in
normoglycemic patients (from 55% to 84%). During the session on STEP, Dr. Julio Rosenstock offered a
powerful call-to-action to use semaglutide 2.4 mg as a first line therapy in people with obesity and new onset
diabetes, in place of metformin. Following these stellar results, the SURPASS symposium featured a lively
debate on preference between tirzepatide and semaglutide 2.4 mg, with KOLs calling both drugs "excellent
molecules." Notably, topline results for both these clinical programs had been released prior to the meeting,
but we greatly appreciated the chance for KOLs to delve into the clinical implications of the data. Audience
interest seemed equally apparent, given ample Q&A at both sessions.

▪ A number of important incretin-related sessions also explored options that we
imagine may play a role in specific populations of people with type 2 diabetes
requiring treatment intensification. On Day #2, in SUSTAIN FORTE, semaglutide 2.0 mg
strongly outperformed its predecessor semaglutide 1.0 mg in people with type 2 diabetes.
Participants who took the higher dose as intended saw a significant 2.2% reduction in A1c from 8.9%
at baseline vs. 1.9% with the lower dose. Soliqua, Sanofi's GLP-1/basal insulin combination, emerged
as a better alternative to premixed insulin for people with poorly controlled type 2 diabetes who are
not able to meet their A1c goals on standard basal insulin/OAD therapy. In the SoliMix trial, Soliqua
improved glucose control without weight gain or elevated hypoglycemia vs. traditional premixed
insulin. Given that Soliqua circumvents two of the most common concerns about initiating or
intensifying insulin therapy, we hope that all patients with poorly controlled type 2 diabetes will be
able to access Soliqua to achieve their A1c goals. Be sure to catch our interview with Sanofi's Vice
President & US Medical Head of Diabetes Dr. Luigi Meneghini for more insight on Soliqua as well.

2. NIH-Funded GRADE Study Reflects Challenges and Triumphs of Comparative
Effectiveness Studies

We're always excited about data on the newest molecules in development; however, we'd be
remiss not to take a moment to reflect on the significance of the NIH-funded GRADE study,
which had its first readout at this year's meeting. GRADE, led by renowned clinical trialist Dr. David Nathan
(HMS), was a landmark study for a myriad of reasons; amongst them, the fact that it (i) was the largest
(n=4,076) and longest study (five years average follow-up) comparing the effectiveness of type 2 diabetes
drugs; (ii) sought to answer a highly clinically relevant question ("what is the best drug to take after
metformin?"); (iii) enrolled a relatively diverse population (~20% of participants were Black, 4% Asian, and
3% were Native American/Alaskan Native; 18% were Hispanic/Latino); and (iv) was designed and conducted
completely independently of drug manufacturers (though companies generously donated medications for the
trial). Primary results from GRADE, which were presented on Day #4 of ADA 2021, showed that liraglutide
and insulin glargine were most effective at keeping A1cs <7.0%, followed by glimepiride, then sitagliptin. On
CV outcomes (which were deemed "preliminary," as ~10% events had yet to be adjudicated), rates of "any
CVD" - consisting of MACE, hospitalized HF, unstable angina, TIA, or revascularization - were lower with
liraglutide (5.8% of participants developing "any CVD"), followed by insulin glargine (7.6%), glimepiride
(8.0%), then sitagliptin (8.6%).

▪ While these results provide some evidence as to which drugs are most effective,
further analyses will be needed to best apply these findings to specific individuals. Big
picture, GRADE study investigators hope to use these results to help "personalize" the use of glucose
lowering drugs for type 2 diabetes. As Dr. Nathan said, "We want to know, for example, if drug X
gives you more diarrhea and drug Y more hypoglycemia, and if you are African American maybe
drug Z is better… We tend to treat type 2 diabetes as if it's all the same, and it's not. It's about time
we started finding out how these different drugs work in different people." GRADE independent
commentator Prof. David Matthews (University of Oxford) however mused that there is "very little
data from GRADE" to "guide individualization of therapy, i.e., personalized medicine," given so
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much variability within the allocation groups (i.e., a person who does better on the "worse" drug
actually may have better results than a person who does worse on the "better" drug). This reflects a
key challenge of comparative effectiveness studies - ambiguity of study results. In the future,
however, further subgroup analyses by demographic, genetic, and physiological characteristics will
help shed more light on this area. Another major drawback to GRADE's study design was the
exclusion of an SGLT-2 inhibitor (because SGLT-2 inhibitors had not yet been approved at the time
of study design), rendering the data, in some KOLs' opinions, obsolete. This represents yet another
challenge of comparative effectiveness research - studies that collect much needed data on long-term
CV or renal outcomes often will not be able to keep up with the latest in drug development. All in all,
we find that GRADE does a fantastic job of representing both the triumphs and challenges of this
kind of research, and we commend the GRADE investigators for pursuing what we believe to be a
very worthwhile project.

▪ GRADE was the most prominent example of a comparative effectiveness trial at this
year's ADA; however, discussion of the importance of head-to-head studies emerged
at a number of other sessions. In particular, presenters from both the SOLOIST/SCORED
CVOTs for SGLT-1/2 inhibitor sotagliflozin and phase 3 SURPASS program for Lilly's dual GLP-1/
GIP receptor agonist tirzepatide highlighted that head-to-head trials would be helpful in
determining the relative contributions of SGLT-1 inhibition and GIP receptor agonism (in the case of
sotagliflozin, against an SGLT-2 inhibitor, and for tirzepatide, against a GLP-1). While we have yet to
hear of any sotagliflozin vs. SGLT-2 inhibitor trials, we'll get a chance to see data from the latter
from the SURPASS-CVOT, an impressive head-to-head against dulaglutide 1.5 mg.

3. Efpeglenatide CVOT Confirms CV Efficacy of Exendin-Based GLP-1s

While "next-generation" incretins like tirzepatide (and even high dose semaglutide) stole the
show, data from the AMPLITUDE-O CVOT helped clarify an important point of contention in the field -
namely, that "traditional" exendin-based GLP-1s do indeed provide the same CV benefits as human-based
GLP-1s like liraglutide (Victoza), dulaglutide (Trulicity), and semaglutide (Ozempic). In AMPLITUDE-O
(n=4,076), exendin-based efpeglenatide (4 or 6 mg) met its primary endpoint of non-inferiority on 3P-MACE
vs. placebo (p<0.0001), and furthermore, was found to deliver a 27% RRR (HR=0.73; 95% CI: 0.58-0.92,
p=0.0069). As a reminder, all GLP-1s currently available have been engineered from one of two proteins -
exenadin-4, found in the saliva of the Gila monster, or human GLP-1. Up until now, evidence on the CV
benefits of exendin-based GLP-1s has been somewhat mixed: AZ's exenatide narrowly missed superiority in
the EXSCEL CVOT on 3P-MACE (HR=0.91; 95% CI: 0.83-1.00, p<0.001 for non-inferiority, p=0.06 for
superiority), which thought leaders have broadly attributed to the trial's pragmatic design (no run-in period,
concomitant medication use, use of complicated and unwieldy reconstitution kits). In addition, results from
the ELIXA CVOT for Sanofi's Lyxumia (lixisenatide) were, as we called them at the time, resoundingly
neutral, giving a hazard ratio for expanded 4P-MACE of 1.02 (95% CI: 0.89-1.17). A new sub-group
interaction analysis of all GLP-1 CVOTs, presented by Dr. Naveed Sattar (University of Glasgow), however,
largely put this controversy to rest - when including AMPLITUDE-O, the p-interaction between human GLP-1
homology vs. non-human GLP-1 homology on MACE jumped from 0.06 (suggesting a difference) to a very
non-significant 0.39. As such, all GLP-1s give a relative risk reduction of ~15% on MACE, and this, as Dr.
Sattar put it, "suggests strongly - almost completely definitively - that there is no difference in the benefits of
GLP-1 based on human GLP-1 homology."

▪ Big picture, we believe broad insights on GLP-1 in terms of the cardio-protection as
well as weight loss as well as glycemic-dependent nature could have big effects on
getting more GLP-1 to those who would benefit from it. At present, while none of the GLP-1
therapies are generic, whether exendin-based or human GLP-1-based, in the future perhaps those
that are given with greater frequency will become less expensive and perhaps major retailers like
Target or others. With these results, we see ample rationale for bringing more "traditional" GLP-1s
to a broader audience, given uniform CV benefits. While speculative, we wonder if a company like
Walmart - which recently launched its own private label insulin analog (insulin aspart), has long had
a highly discounted generic drug program, and serves millions of people with diabetes - may be
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interested in partnering with a company already manufacturing a GLP-1 to make it available to
many more people (this may be possible given that unlike SGLT-2s, this class is not very
homogenous) - we hope that perhaps a GLP-1 that is not selling as well and does not have as many
advantages but is weight neutral and glycemic-dependent, may be brought to more people. The
EXSCEL-CVOT trial is also particularly positive given simultaneous results from a phase 3 trial
evaluating AZ's exenatide in youth with type 2 diabetes, also presented at ADA 2021. We'll be
curious to see if GLP-1 action so early on in diabetes development also impacts, or potentially staves
off, long-term CV outcomes; of course, we'd also hope to see ample safety data if GLP-1 were given
from such an early age. Up next, we're keeping a close eye on Korea-based Hanmi to see if the drug
developer decides to commercialize efpeglenatide (either on its own or through a licensing deal),
discard development plans à la GSK's Tanzeum (albiglutide), or wait to launch efpeglenatide in
combination with another incretin hormone.

4. Heart Failure and Chronic Kidney Disease Fields March Forward with Nuanced
Data on SGLT Inhibitors and Finerenone

Time and again, SGLT inhibitors continue to show impressive CV and renal outcomes. We were
excited to see more data from the SCORED and SOLOIST-WHF trials, which investigated dual SGLT-1/2
inhibitor sotagliflozin in people with type 2 diabetes. As a reminder, SOLOIST-WHF showed a 33% risk
reduction (p=0.0009) for the primary outcome of total CV death, HHF, and urgent HF visit in 1,222 patients
admitted to the hospital for worsening heart failure. The SCORED trial (n=10,584) focused on patients with
type 2 diabetes and an eGFR ≥25 and ≤60 and found a 26% risk reduction (p=0.0004) in total CV death,
HHF, and urgent HF visits. The pooled data from the two trials found similarly positive results on the same
primary outcomes (HR=0.72, p=0.000002). This trial shows CV and renal class effects of SGLT-2 inhibitors
extend to more vulnerable patient populations, including patients with HFpEF, for whom there are no
existing medications (though Lilly/BI's SGLT-2 inhibitor Jardiance looks like it will soon be the first to gain
approval). Of course, one of the biggest questions remaining is whether SGLT-1 inhibition truly has an
additive benefit compared to the broad array of SGLT-2 inhibitors on the market. Moving to standalone
SGLT-2 inhibitors, AZ's Farxiga (dapagliflozin) also garnered significant interest at this year's meeting for its
potential in staving off diabetes in people with CKD. A new pre-specified analysis from DAPA-CKD found a
higher frequency of new onset type 2 diabetes in the subgroup randomized to placebo (2.4/100 patient-years)
vs. those randomized to dapagliflozin (1.5/100 patient-years). Although this result just missed the threshold
of statistical significance (HR=0.62, 95% CI: 0.36-1.08), it corroborates a similar finding from DAPA-HF in
which the SGLT-2 inhibitor gave a 32% relative risk reduction for new onset type 2 diabetes in people with
HFrEF.

▪ On top of SGLT inhibitors, our ears were also abuzz with discussion of Bayer's novel,
non-steroidal MRA finerenone; we expect that this important new compound will make its way
into CKD treatment guidelines shortly and we'll stay tuned on diabetes guidelines - certainly there
has now been a lot published, including a standout NEJM piece in late 2020 "The Effects of
Finerenone on CKD Outcomes in Type 2 Diabetes. Previously, results from the FIDELIO-DKD trial
in diabetic kidney disease, presented at ASN 2020, showed a significant 18% relative risk reduction
for adverse kidney outcomes (HR=0.82, p=0.0014). Moreover, finerenone reduced risk of a
secondary CV endpoint by 14% (HR=0.86, p=0.0339). Notably, a late-breaking poster at the 81st
Scientific Sessions showed efficacy of finerenone even in the absence of an SGLT-2 inhibitor,
suggesting additive renal benefits when both drugs are used in combination. Additionally, another
secondary subgroup analysis of finerenone showed the drug to have kidney and CV benefits
regardless of A1c levels at baseline. In a Bayer-sponsored symposium dedicated to renoprotection,
KOLs remarked that the development of finerenone marks a new era in which dialysis is no longer
the primary method for treating severe CKD. We'll be keeping an eye out to see how HCPs may
decide to combine different drug classes to treat CKD and we'll be watching out for results from the
upcoming FINEARTS-HF trial, which Dr. Nasrien Ibrahim (Inova Medical Group) discussed as a
potential treatment for HFpEF using finerenone.
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5. New Therapies for T2D and Adjuncts for T1D Focus on Weight Loss and Early
Signs of Renal Protection in Addition to Glycemic Control

We also caught various data readouts on novel therapy candidates for both type 1 and type 2
diabetes, ranging from promising pre-clinical poster presentations to more nuanced studies of
newly-approved therapies on the market. Down the road, we'll be excited to see whether these
candidates make it to later stage trials - we remember, of course, when finerenone, as one example, was just a
gleam in someone's eye and when we got to work with diaTribe on letting people know about how to enroll.
Interestingly, we noted that a substantial number of new studies used CGM metrics like Time in Range to
provide more granularity on improved glycemic control (this trend was also apparent in type 1 "cure" studies).
On top of "gold standard" A1c changes, studies explored candidates' effects on weight loss, renal protection,
glycemic variability, ease-of-use, and more. To name a few: in phase 2 studies, AZ's dual GLP-1/glucagon
receptor agonist cotadutide showed positive results on glycemic control, weight loss, and renal protection in
type 2 diabetes and CKD or overweight/obesity. Hua Medicine's phase 3 trial of glucokinase activator
dorzagliatin showed its potential for improving beta cell function along with glycemic control in type 2
diabetes. Another China-based company, PegBio, with whom we're not familiar, also debuted positive
glycemic control data for its own glucokinase activator PB201, though only at the phase 1 stage. On the type 1
adjuncts front, REMD Biotherapeutics' glucagon receptor agonist antibody volagidemab showed positive
effects on glycemic control via A1c and CGM data. See below for a more detailed look at these candidates and
more.

▪ AZ's GLP-1/Glucagon receptor agonist cotadutide. Results for phase 2 trials investigating
cotadutide supported the candidate's ability to improve glycemic control while promoting weight
loss and renal protection. In a phase 2a trial in people with type 2 diabetes, stage 3 CKD, and a BMI
of 25-45 kg/m2, receiving insulin and/or oral glucose-lowering drugs, treatment with cotadutide
conferred a -27% change in plasma glucose AUC0-4h (p=0.001). CGM was used throughout the trial,
and treatment with cotadutide led to +14.8% (+3.5 hours/day) Time in Range compared to -21%
Time in Range for placebo as a secondary outcome (p<0.001). Though these results are impressive,
the sample was fairly small with an enrollment of 41 participants. Treatment with cotadutide in this
study was also associated with meaningful reductions in body weight (-3.69% from baseline vs.
-0.21% with placebo, p<0.001) and in total daily insulin dose in subjects receiving ≥20 U baseline
dose (35.2% reduction in dose for cotadutide; n = 14; p = 0.012). Early signs of renal protection were
also shown with cotadutide treatment reducing UACR by 51% in patients with baseline micro- or
macroalbuminuria versus placebo (p=0.0504) - though again sample size was limited at n=18.

◦ These results were corroborated by another exploratory analysis in people
with type 2 diabetes and overweight/obesity. Though cotadutide is primarily being
developed for treatment of NASH (positive phase 2 data was presented at ADA 2020), the
positive weight loss effects presented at EASD 2018 served as the rationale for this study
that was performed to determine if cotadutide's weight loss effects were the result of
reduced energy intake, increased energy expenditure, or both. Individuals treated with
cotadutide (n=18) lost significantly more weight than those on placebo (n=7) and
consumed ~41% less during ad libitum lunch compared to placebo (p=0.011 for both
analyses). However, treatment with cotadutide did not lead to significantly different total
energy expenditure or resting energy expenditure compared to placebo, and though total
energy expenditure decreased, cotadutide still led to weight loss. Preservation of resting
energy expenditure may suggest glucagon receptor agonism.

▪ REMD Biotherapeutics' glucagon receptor agonist antibody volagidemab. Positive phase
2 results, presented by Dr. Jeremy Pettus (UCSD), showed that adjunctive treatment with
volagidemab improved glycemic control for people with type 1 diabetes. Glycemic control was
measured by A1c and CGM data, and treatment with volagidemab led to significantly more
participants achieving A1c <7% and reducing total daily insulin dose. Volagidemab also increased
Time in Range by 6-7%, translating to ~1.5 hours/day, driven by reductions in hyperglycemia
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without increased rates of hypoglycemia. Without any reported serious adverse events in the trial,
volagidemab represents a potential new adjunct therapy for type 1 diabetes that, through
modulating glucagon signaling, can improve glycemic control moderately and without the
unintended side effects (mainly severe hypoglycemia) of some very rapid acting insulins or other
potential therapies like SGLT-2 inhibitors. REMD intends to advance volagidemab to phase 3 based
on these results, with primary endpoints of change in baseline A1c and secondary endpoints of
insulin use, CGM metrics, blood pressure, and comprehensive MRI liver fat measurements to assess
NAFLD/NASH-related outcomes.

▪ Zealand's next-generation emergency glucagon dasiglucagon. Dasiglucagon was launched
in the US under the trade name Zegalogue at the beginning of ADA, shortly following its FDA
approval in March 2021. Results of a small study comparing the speed and success rate of
dasiglucagon autoinjector administration to a traditional glucagon emergency kit in caregivers and
adults with no diabetes experience showed higher success and ease of use for dasiglucagon. After the
activity, participants also preferred using dasiglucagon, marking early positive reception for the
brand, with 100% of the "bystander" group (untrained adults) and 94% of caregivers preferring the
autoinjector and rating it as "easier and less stressful to use" compared to the traditional kit. This
trial is reminiscent of high-fidelity manikin test for administering Lilly's Baqsimi at AADE 2019,
showing the progress in very easy to use rescue glucagon options since 2019 (Baqsimi, Zegalogue,
and Xeris' Gvoke). Next year, we're looking forward to watching dasiglucagon transition from our
"novel therapies" category into an established "diabetes complications" treatment.

▪ Hua Medicine's glucokinase activator dorzagliatin. Full results from dorzagliatin's phase 3
SEED trial showcased the candidate's promise as a new type 2 diabetes therapy treatment.
Following positive topline results presented at ADA 2020, which showed 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), new
data from this year's ADA showed stable and sustained glycemic control over the trial period of 52
weeks. Reduced A1c and improved glucose tolerance were apparent as early as week four, but later
treatment (halfway through the study) still led to A1c reductions below 7%, as seen in those who
received dorzagliatin at the start of the study. Beyond glycemic control, dorzagliatin was able to
confer improvement in beta cell function, as shown by significantly increased by HOMA 2-β versus
placebo from week 24 to 52 (+3.28%, p<0.05).

▪ PegBio's glucokinase activator PB201. PegBio reported results from its phase 1 trial of PB201,
which sought to assess safety, tolerability, and the PK/PD profile of PB201 as monotherapy in people
with type 2 diabetes. Results showed that PB201 increased its clearance rate (AUC) and blood
concentration (Cmax) in a dose-dependent manner, with dose-dependent effects on glycemic
control. The highest dose (100/100 mg) conferred the highest TIR (63%), lowest A1c (7.10%), largest
reduction in fasting plasma glucose (-1.47 mmol/L), and largest reduction in post-prandial glucose
(-1.88 mmol/L). In this small sample (n=16), no hypoglycemia or adverse events were reported,
supporting PB201's linear PK properties, safety, and efficacy.

▪ Also in their first in-human studies, Lilly debuted positive tolerability and dose finding results
for its highly anticipated "triple G" GIP/GLP-1/glucagon receptor agonist candidate LY3437943 and
PK/PD data for oxyntomodulin analog LY3305677, positioning the drugs for further study in type 2
diabetes, obesity, and NASH.

Diabetes Technology

1. CGM as a Platform: We Know About Glycemic Improvements and AID, But
What Can We Learn In Virtual Visits, Sleep, and Even New Drug Therapies?

CGM has been the story at ADA (and in diabetes technology, more generally) for several years
now. At ADA 2018, we wrote about Dexcom G6, Abbott FreeStyle Libre, Medtronic Guardian Connect, and
Senseonics Eversense all making their ADA debuts as we called for CGM to be the standard of care. One year
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later, we highlighted studies demonstrating the glycemic benefits of CGM in the often-understudied
populations of elderly adults, young children, and teenagers/adolescents. By ADA 2020, we were focused on
why paying for CGM is not only economically feasible, but preferable to SMBG in many groups. Of course,
diabetes technology at ADA 2019 and 2020 were also dominated by pivotal results from Tandem's Control-IQ
and Medtronic's MiniMed 780G AID systems in respective years - both technologies are driven and enabled
by CGM. In the last few years, it's become clear that CGM is not just a device that can improve glycemic
control in people on mealtime insulin. Instead, CGM is a platform that enables a better understanding of
diabetes, patient behavior, and much more.

▪ Throughout COVID-19, we continued to hear about the largely successful deployment
of telemedicine and virtual care for people with diabetes. Perhaps underappreciated,
however, is the role of CGM in helping to make the transition to telemedicine so successful. Indeed,
it's hard to imagine that diabetes providers and patients would have been able to move to a virtual
care world ten years ago. Without the ability to use lab-measured A1c values, many providers
reported relying on CGM-metrics such as GMI or Time in Range to assess glycemic control. For
patients with reliable and fast internet, the ability to view AGP reports over video with providers was
also extremely valuable. Of course, reliably downloading data from devices (both CGMs and
connected BGMs) remained a common pain point, as referenced by Dr. Leslie Eiland on Sunday.
Encouragingly, the next morning, Dr. Amy Criego demonstrated the successful Epic EHR
integration between Abbott LibreView at International Diabetes Center, a model that will hopefully
be used throughout diabetes care clinics. Altogether, most presentations we've seen, including one at
ADA, seem to suggest glycemic control in people with diabetes at a population level did not worsen
during the pandemic, and in many cases even improved slightly (e.g., ATTD 2021). This is a
remarkable testament to power of CGM, telemedicine, and the resiliency and creativity shown by so
many providers and patients throughout the pandemic.

▪ In a compelling Saturday afternoon presentation, Dexcom data scientist Sarah Pickus
presented results from a real-world observational study looking at the link between
glucose and sleep. Participants without diabetes wore Dexcom G6 to measure glucose and Fitbit
Charge 3 to measure sleep for ten days. Even though the participants did not have diabetes, each
additional hour of sleep was associated with a 3.1 mg/dl decrease in mean daytime glucose. Of
course, sleep is a critical component of health for people with diabetes (see Adam Brown's article in
diaTribe), but the study showed that CGM may indeed have value in people without diabetes in
assessing overall health, a vision that many startups are trying to realize (e.g., Levels, January.ai,
Supersapiens).

▪ On Sunday, both our tech and therapy teams were stoked to see CGM data from Lilly's
phase 2 trial for its once-weekly basal insulin-FC. Over the past few years, we've heard a few
calls to use CGM more in drug trials (see Keystone 2019, for example), but this is one of the few
times we've actually seen CGM results from a trial. Of course, in a study on insulin, using CGM
provides particular value in being able to measure hypoglycemia. In the study, Lilly's basal insulin-
FC significantly reduced the relative risk of total hypoglycemia by 30% and also conferred a 45%
RRR on nocturnal hypoglycemia vs. degludec.

2. Outcomes for MDI vs. AID Stand in Stark Contrast: What Is Needed to Support
Injection Users?

For a few years now, we've referred to smart pens and insulin dosing titration systems as a
"nascent market." Give all the activity in the area in the past year, it's hard to continue calling the market
"nascent." In August 2020, Medtronic acquired the only FDA-cleared smart pen system in the US, Companion
Medical's InPen. In February, Lilly signed an agreement with Welldoc, announcing its intentions to submit its
Lilly Tempo Button connected pen attachment and a mobile app to the FDA in 2021. A month later, Novo
Nordisk officially launched its long-awaited connected NovoPen 6 and Echo Plus pens. Two months after that,
Bigfoot received FDA clearance for its first-gen Bigfoot Unity Program, which was launched the day before
ADA officially began. With all that activity around smart pens, we'd circled Dr. Bob Vigersky's (Medtronic)
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presentation on real-world InPen data on our schedules before ADA started.

▪ On Sunday afternoon, Dr. Vigersky presented results from a pre-post analysis of
InPen users with poor glycemic control at baseline. In general, InPen delivered slight
improvements in both GMI and Time in Range, with A1c typically improving by 0.1% and Time in
Range by ~30 minutes/day for those with baseline GMI >8%. The analysis only included users with
baseline GMI >8%, resulting in data from 423 real-world users. Following three months of InPen
use, mean GMI fell slightly from 8.7% to 8.6%. Looking at Time in Range, mean Time in Range
increased from 31% at baseline to 33% following three months of InPen, an improvement of 33
minutes/day. This improvement came from a reduction in time >180 mg/dl from 68% to 66%. Still,
considering the massive amount of time this group of patients spent above range, it's concerning to
see that InPen initiation was only associated with a small improvement. To us, the study really
highlighted the difficulty in MDI, and intensive insulin therapy more generally. In addition to the
glycemic data, Dr. Vigersky also noted that with use of InPen, the average number of boluses
delivered per day decreased from 3.7 to 3.6. This slight reduction in bolus frequency was offset by an
increase in average dose amount. During the first month, the average bolus delivered was 7.1 units,
compared to 7.7 units during the third month. We're curious to see how longer-term use of InPen or
other connected pen systems might change patient behaviors around insulin administration,
particularly given the improvements demonstrated in this study were fairly modest. Despite the very
concerning Time in Range and hyperglycemia results reported in this population, we relished seeing
the real-world evidence (RWE) from these MDI users and hope to see more publications around
MDI users in the future with more smart pens on the market.

▪ The data on MDI users stood in fairly stark contrast with the continued roll of positive
AID results in new populations, across age groups, in clinical studies, and in the real-
world. Of course, it's been a big spring for Insulet's Omnipod 5 hybrid closed loop system leading
up to ADA, and ADA continued that momentum. Saturday was the day of Insulet at ADA with
positive results from Omnipod 5's preschool-aged pivotal trial (+2.6 hours/day Time in Range),
confirmatory extension phrase results from the primary children and adult pivotal studies, and
encouraging patient-reported data from children, teens, and their caregivers in the pivotal study.
Elsewhere, real-world data from Medtronic's MiniMed 770G system showed a mean Time in Range
of 71%, not quite the outcomes achieved by MiniMed 780G in the real-world in Europe, but still
meeting consensus targets. Out of the UK, CamAPS FX data showed strong results, bringing Time in
Range from 48% to 63% in children and young adult type 1s. Out of the real-world, Control-IQ's
post-clearance study CLIO showed strong A1c improvements from Control-IQ across all ethnic
groups.

3. What's Next in AID? Bi-Hormonal Systems, Infusion Set Technology, and More

This year's ADA featured under-the-radar presentations on AID technology in the pipeline.
This included presentations and posters on bi-hormonal systems, infusion sets, and user burden-reducing
technologies that will drive the next generation of insulin delivery technology.

▪ Several posters showcased the next generation of infusion sets, including those from
Medtronic and Capillary Bio. In two late-breaking posters (100-LB and 101-LB), Medtronic
presented highly-anticipated results from the US pivotal trial (n=259) for its Extended-Wear
Infusion Set (EWIS), showing that EWIS performed well with a survival rate at seven days of 75%.
The pivotal trial for EWIS completed back in November and as of May, the device has
already been submitted to the FDA. In Europe, EWIS has been CE-Marked since February
2020 and a limited launch of the device began in Finland in November. Medtronic also read out
preclinical porcine model data (692-P) on the safety and efficacy of its combined insulin fusion and
glucose sensing device, which the poster referred to as "Duo." The study found that Duo had a 67%
seven-day survival rate (even better as the EWIS prototype in porcine models (64%)) and performed
well as a glucose sensor. We also saw a feasibility study of Capillary Bio's SteadiSet infusion set
(701-P) showing 88% survival out to seven days (n=41 sets). We were excited to see the attention
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devoted to infusion sets because they are a major trouble spot for many AID system users and are
sometimes overlooked as important spot for system improvement and reduction of patient burden.

▪ Bi-hormonal AID systems in the pipeline also received much attention at this year's
sessions. Dr. Luz Castellanos (Massachusetts General Hospital) read out data from a short cross-
over RCT (216-OR; n=20) showing that the bi-hormonal iLet AID system achieved +1.7 hours/day in
range (77%) compared to the insulin-only system at 110 mg/dl while also reducing hypoglycemia.
The study also compared the insulin-only and and bi-hormonal iLet system when configured to a
130 mg/dl setpoint target and showed impressive glycemic outcomes for both glucose targets. In the
same session, we caught a read-out of a small, crossover inpatient RCT (215-OR; n=13) on DiaCon's
dual-hormone AID system, which uses a Dexcom G6 CGM, two Dana RS pump, and a locked
Android that houses the algorithm as a controller. The small study found that the dual-hormone
system achieved 69% Time in Range (+1.9 hours/day) in challenging, inpatient conditions. While
still early-stage data, this is stirring data. As a reminder, in the US, the farthest-along bi-hormonal
system is Beta Bionics' bi-hormonal iLet system with Zealand's dasiglucagon, which is slated for a
pivotal trial in 2H21.

▪ In addition to its impressive infusion set data, Medtronic shared news of additional
AID-related projects in its pipeline. During Friday's Medtronic Product Theater, VP of R&D Ali
Dianaty referenced Medtronic's work on bringing smartphone bolus capability to the MiniMed 700
series systems, something we heard for the first time at ATTD 2021. He also shared more details on
Medtronic's plan to bring smart bolus reminders to Medtronic's AID users, which use the Klue Apple
Watch and gesture-based tracking tool, which Medtronic acquired in December 2019, to
automatically detect when a person is eating and remind the user to administer a bolus dose. During
a session on the intersection of insulin delivery technology and nutrition, Dr. Bruce Buckingham
(Stanford) shared data showing that by recognizing eating motions, Klue can detect meals 18-20
minute earlier than a blood glucose value-based algorithm. This holds important implications for
Klue's integration into Medtronic's AID algorithms. As Dr. Buckingham argued, if Klue's meal
detection alerts were fed into an AID algorithm, that algorithm could then begin to administer
insulin ahead of a rise in glucose, potentially limiting post-prandial hyperglycemia. Of course, this is
mere conjecture at this point, but it would be an exciting advancement that could reduce the
importance of meal announcements and pre-meal boluses to achieving glycemic control.

4. Digital Health Has a Blockbuster Year in Funding and Enrollment, But Where
Are the Outcomes?

Throughout the COVID-19 pandemic, consumer, provider, and investor interest in digital
health solutions skyrocketed. This momentum continued (at least from a funding perspective) well into
2021, as highlighted by the $14.7 billion in venture capital invested in American digital health companies in
just the first six months of 2021. Major deals in 2021 so far include an eye-popping $540 million Series F
raised by Noom, a $133 million Series E raised by Virta, $110 million Series D raised by Vida Health, $30
million Series D raised by Glooko, and exits from Steady Health (via acquisition by Carbon Health) and Better
Therapeutics (via SPAC). on its 4Q20 update in February that it was launching its own corporate venture arm,
Dexcom Ventures. Of course, Dexcom Ventures will be looking at sensing technology startups, but we also
expect the fund to focus in on data analytics and remote monitoring companies with relevance to Dexcom's
core offerings.

Patient adoption of digital health tools also boomed over the past year. In May, Bloomberg reported that
Noom's revenue "reached $400 million last year [2020], up from $200 million in 2019." If we assume Noom
averages $35 per member per month, a conservative $400 million estimate for 2020 revenue would back out
to a user base of right around one million. In 1Q21, Teladoc reported 658,000 total chronic care members, a
figure which we believe represents Livongo members. That compares to ~328,000 Livongo for Diabetes
members reported in 1Q20. Elsewhere, we picked up on bits and pieces of information from private digital
health companies. Virta Health and Vida Health reported revenues growing at "nearly 200% YOY" and "more
than [tripling]" in April and May, respectively.

www.closeconcerns.com 19

https://www.closeconcerns.com/knowledgebase/r/ebeb9935#Short_Cross-Over_RCT_n20_Shows_that_the_Bi-hormonal_iLet_AID_System_Achieves_1.7_HoursDay_in_Range_77_Compared_to_Insulin-Only_System_at_110_mgdl_Setpoint_While_Also_Reducing_Hypoglycemia
https://www.closeconcerns.com/knowledgebase/r/ebeb9935#Short_Cross-Over_RCT_n20_Shows_that_the_Bi-hormonal_iLet_AID_System_Achieves_1.7_HoursDay_in_Range_77_Compared_to_Insulin-Only_System_at_110_mgdl_Setpoint_While_Also_Reducing_Hypoglycemia
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P2875
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P2874
https://www.closeconcerns.com/knowledgebase/r/1226fa47#Update_on_Partnership_with_Beta_Bionics:_Year-long_Phase_3_Bi-hormonal_Bionic_Pancreas_Pivotal_Slated_to_Begin_in_2H21
https://www.closeconcerns.com/knowledgebase/r/e2b6bf1f#Medtronic_Product_Theater_First_Look_at_Real-World_Data_From_MiniMed_770G:_Mean_Time_in_Range_of_71_Gesture-Based_Automatic_Meal_Detection_With_Klue
https://www.closeconcerns.com/knowledgebase/r/4e813482#Medtronic_Pipeline_Includes_Smartphone_Bolus_Feature_for_MiniMed_780G_and_Project_Janus_Smartphone_App_for_Further_MDI_Decision_Support
https://www.closeconcerns.com/knowledgebase/r/66516f8a
https://www.closeconcerns.com/knowledgebase/r/2c349092
https://www.closeconcerns.com/knowledgebase/r/d32a92ad
https://www.closeconcerns.com/knowledgebase/r/9b452588
https://www.closeconcerns.com/knowledgebase/r/4d98b7c5
https://www.closeconcerns.com/knowledgebase/r/2bf119ed
https://www.closeconcerns.com/knowledgebase/r/2bf119ed
https://www.closeconcerns.com/knowledgebase/r/d749f57a
https://www.closeconcerns.com/knowledgebase/r/cb876575
https://www.closeconcerns.com/knowledgebase/r/cb876575
https://www.closeconcerns.com/knowledgebase/r/61daec87#Dexcom_launches_corporate_venture_fund_Dexcom_Ventures_to_invest_in_pioneering_technology_companies_Steve_Pacelli_to_move_on_from_current_position_to_lead_the_fund
https://www.closeconcerns.com/knowledgebase/r/d32a92ad
https://www.closeconcerns.com/knowledgebase/r/754b2598#Livongo_for_Diabetes_has_328000_members_doubling_YOY_and_rising_47_sequentially:_approaching_1_of_total_US_population_with_diabetes_1252_clients_84_YOY
https://www.closeconcerns.com/knowledgebase/r/be528055
https://www.closeconcerns.com/knowledgebase/r/4d98b7c5


▪ Given all the interest around digital health in 2020 and 2021, we were somewhat
surprised mobile apps weren't a bigger topic at this year's ADA. For some context, we
counted 78 abstracts this year in our digital health category - as a note, that also includes
telemedicine. That represents the same number of abstracts at ADA 2020 and a general decline from
the digital health abstracts in the past few years (75 abstracts in 2019, 82 in 2018, and 95 in 2017).
Given the audience of ADA (primarily diabetes HCPs), in our view, it's possible that digital health
companies are choosing to share data on their interventions in other settings.

▪ Dr. Kasia Lipska (Yale University) made a similar point during a debate on the value
of digital coaching apps, stating: "There's a lot of money involved, huge revenues. These
companies are worth billions of dollars. So what's the evidence that what they're doing works? Now,
I'm going to disappoint you all, because there isn't a lot." Further, Dr. Lipska criticized the
observational nature of most of the data that is available on digital coaching apps: "When you have
no control group, you really don't know the true treatment effect." Dr. Anne Peters (USC) took the
affirmative side of the argument and focused in on the immense potential for these digital solutions
to personalize care and improve access. However, on the access point, Dr. Peters also noted that
some apps can actually make it "harder for some of [her] under-resourced patients," as they may not
have the health and tech literacy required to engage with these programs. On that side, we were
encouraged by results from a customized digital diabetes education program developed for older,
Chinese American immigrants; however, that presentation also underscored the amount of
personalization needed to achieve positive results in these groups. Dr. Peters also called for digital
health programs to integrate better with the existing healthcare system (e.g., EHRs), so that
providers could better monitor their effect.

▪ For its part, we did see quite a bit of promising outcomes data from the Onduo virtual
diabetes clinic. In one retrospective study, Onduo participants with type 2 diabetes offered
Dexcom G6 saw a 0.7 percentage point improvement from 7.9% to 7.2% after one year (n=354). For
Onduo participants who didn't use Dexcom G6, A1c improvements were more modest, improving
from 7.6% to 7.4% after one year (n=418). In another poster, results showed that short-term
participation drove A1c improvements that were sustained even when participation was
discontinued. This is an encouraging sign, as the durability of member engagement in digital
programs remains a somewhat open question.

5. CGM Evidence Galore: Type 2s and Cost-Effectiveness

ADA 2021 built on increasing momentum to expand diabetes technology access and use to type
2s and to highlight the cost-effectiveness of CGM as a tool with a broad use case. Across the
board, data on CGM in type 2s was a major highlight of ADA 2021 both in presentations, in posters, and in
symposiums. It was exciting to see the breadth of data on CGM in type 2s spanning from efficacy in non-
insulin-requiring type 2s to the cost-effectiveness of FreeStyle Libre and Dexcom G6 in type 2s. As we look to
the second half of 2021, we expect that this momentum will only grow and move us closer to expanded use of
CGM in type 2s.

▪ Between sessions, posters, and oral presentations, a plethora of data was read out in
support of CGM in type 2s. Highlighting this slew of evidence were data from a six-month
prospective, single-arm study that assessed the effect of Dexcom G6 on clinical outcomes in type 2s
on basal-only or non-insulin therapy (600-P; n=38). The study found that Dexcom G6 drove an A1c
drop from 10.1% to 7.1% and that Time in Range increased +3.6 hours/day to 72% at six months. In
a Dexcom Symposium, Dr. Bergenstal dug into evidence showing that while both intermittent and
continuous use of Dexcom G6 resulted in A1c reductions and declines in hypoglycemia, type 2s see
significant improvements with continuous use as compared to the intermittent use (-0.7 percentage
points vs. -0.4 percentage points A1c reductions). To us, this reinforces what is clear to anyone with
diabetes that has been able to use CGM - that there is significant benefit to persistent use over
intermittent use in type 2s on MDI. That said, there certainly isn't always, as large databases show -
to learn more about this through dQ&A, write Richard Wood, our sister organization's CEO.
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▪ The poster hall featured a trove of real-world data on CGM in type 2s. Real-world
retrospective EHR analysis (67-LB) showed that type 2s see double the six-month A1c reduction that
type 1s saw (-0.73 percentage points -0.79 percentage points vs. -0.35 percentage points -0.37
percentage points) after initiating Abbott's FreeStyle Libre or Dexcom G5 and G6. Elsewhere in the
poster hall, a large retrospective data claims analysis (n=82,983 type 2s; 83% on basal-only or no
insulin; 77-LB) found significant A1c reductions for CGM (-0.18 percentage points) and rtCGM
(-0.31 percentage points) users compared to BGM users. Another EMR analysis (64-LB) found that
type 2s on basal-only therapy saw a -1.4% A1c reduction from 9.4% to 9.0% after three to six months
of initiating FreeStyle Libre. Given Dr. Grace's study, the MOBILE study read out at ATTD 2021 and
that was contextualized during ADA 2021, the real-world Kaiser study published in JAMA, and these
many posters and real-world studies, we are hopeful that the sudden rush of evidence in support of
CGM in type 2s will drive insurance coverage changes and expanded use of CGM in type 2s.

▪ In another vein, several major posters provided data in favor of CGM's real-world
cost-effectiveness in type 1s and type 2s. In an exciting poster (136-LB), Abbott estimated that
adding FreeStyle Libre coverage to all people with type 1 or type 2 diabetes on Medicaid would be
effectively cost-neutral and that increased FreeStyle adoption would actually drive ~$19 million in
annual cost savings. Another poster (136-LB) that included Medicaid and CHIP budget analysis
showed that switching from BGM to FreeStyle Libre would save -$327/type 1 patient, -$101/insulin-
requiring type 2 patient, and -$323/child or adolescent with diabetes. Those are huge cost-savings
for people with diabetes and for the medical system as a whole! Looking at Dexcom G6 use, another
claims data analysis poster (66-LB) found that in type 2s on Medicare (n=571), diabetes-related
medical care costs decreased -$424/person/month after initiating Dexcom G6. Such savings are
likely due to reductions in DKA and all-cause hospitalization, which Dr. Irl Hirsch (University of
Washington) argued would save a lot of money in an Abbott symposium and in a poster (68-LB). Of
course, the huge range of potential savings is striking, ranging from taking less insulin to needing
less ER care or even HCP care or getting more exercise, which may be associated with less insulin
use - there are so many areas of greater efficiency and productivity and better care.

▪ Across the Atlantic, Swedish registry data (135-LB) found that FreeStyle Libre use was associated
with an incremental cost-utility ratio of $24,917/QALY and $16,421/QALY in insulin-requiring type
2s with baseline 8%-9% and >9% A1c groups, respectively, both of which were significantly below
the Swedish willingness-to-pay threshold. This data is notable for several reasons: (i) it reinforces
the cost-effectiveness of CGM not only as a monitoring tool but as connected to therapeutic decision
making and other interventions; (ii) it supports the cost-effectiveness of both FreeStyle Libre and
Dexcom G6; and (iii) it highlights the cost-effectiveness of CGM in type 2s rather than solely type 1s.

Big Picture

1. Guidelines Galore! ADA/EASD Debut Draft Type 1 Diabetes in Adults Consensus
Report; Key Sessions Spotlight Latest Recommendations on CKD and HF

Various professional organizations shared updates to their guidelines based on new scientific
evidence from the studies performed in the past year, particularly for type 1 diabetes, chronic kidney
disease, and heart failure.

▪ As a new release, the ADA/EASD shared their 2021 draft consensus report on
management of type 1 diabetes in adults, focusing on the report's central goal to provide
essential information on type 1 diabetes care to primary care physicians, given that the majority of
people with type 1 are treated in that setting. Importantly, the session kicked off a ten-day comment
period for patients, HCPs, and others to provide feedback, reflecting the organizations' focus on
broad stakeholder involvement. While previous guidelines were based on broad, non-specific
guidelines, new recommendations were put into the updated report in a way that mirrors the 2018
ADA/EASD consensus report on type 2 diabetes management. The guidelines outline
recommendations at the point of diagnoses, scheduling care, self-management education,
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psychosocial self-care, disease monitoring, selecting insulin or adjunctive therapies, addressing
hypoglycemia, DKA, pancreatic transplantation, special populations, and novel therapies.
Information on managing CV and microvascular risk factors were not included in the report, as
committee members felt these topics were addressed comprehensively in other guidelines. These
guidelines will hopefully help rapidly advance the standard of care for type 1 diabetes. For example,
CGM was strongly recommended as the glycemic monitoring method of choice, further highlighting
the importance of integrating technology into type 1 care for best patient outcomes. For insulin
administration, those on the committee believe that ideal insulin replacement is best achieved with
either multiple daily injections or pump therapy and that insulin analogues are the "treatment of
choice" for type 1 diabetes. The report even goes so far as to recommend that HCPs should support
patients who may be using off-label DIY loop systems, recognizing the benefit these systems can
promote.

▪ Kidney Disease: Improving Global Outcomes (KDIGO) task force also presented its 2020
Guidelines, which aligned greatly with the ADA's recommendations for people with diabetes and
CKD. Diet and exercise remain foundational, with metformin and SGLT-2 inhibitors recommended
as first-line therapies. A1c remains the preferred measure for glycemic control, as eGFR greater than
or equal to 30 mL/min/1.73m2 does not affect A1c measurements. However, CGM is recommended
for people with advanced CKD and those who may be on dialysis; given CGM's accuracy at all stages
of CKD, we'll be curious to see if later editions the guidelines elevate CGM to first-line blood glucose
monitoring like in the ADA's type 1 diabetes recommendations. If people do not meet glycemic
targets or can't take SGLT-2 inhibitors or metformin, KDIGO recommends starting a low-dose long-
acting GLP-1 (preferred), DPP-4 inhibitor, SU, TZD, insulin, or alpha-glucosidase inhibitor. Looking
ahead, we want to see if GLP-1s are further elevated in care, pending results from the FLOW trial for
Novo Nordisk's GLP-1 semaglutide in type 2 diabetes and CKD. The KDIGO guidelines also
addressed that cost, injection burden, and dialysis may hinder patients from taking SGLT-2
inhibitors or GLP-1s, and while we appreciate the variety of suggested medications, we are curious if
the organization will release a more specific hierarchy of recommendations for low-cost alternatives
to give patients and HCPs more guidance. Beyond glycemic control, the KDIGO guidelines also
stress aggressive kidney disease treatment through diet, exercise, and intensive use of ACEs/ARBs.
Novel, non-steroidal MRA finerenone was notably missing from the 2020 guidelines (given that the
drug's trials had yet to readout), and we expect to see more information on how finerenone can be
most effectively combined with other treatment options in the future. More broadly, KDIGO also
recommends use of the Chronic Care Model to create a team-based approach to kidney disease
management.

▪ Though not officially representing a professional organization at ADA, Dr. Biykem
Bozkurt (Baylor) also weighed in on the newest insights for treatment of HF, heavily
citing her work on the 2021 consensus report "Universal Definition and Classification of Heart
Failure" (supported by the Heart Failure Society of America, Heart Failure Association of the
European Society of Cardiology, Japanese Heart Failure Society, and Writing Committee of the
Universal Definition of Heart Failure). Promisingly, heart failure treatment is shifting toward earlier
treatment and prevention, especially in people with diabetes, hypertension, coronary artery disease,
or obesity classified as "at risk for heart failure" - in large part fueled by recent data on SGLT-2
inhibitors. Beyond lifestyle changes, implementing an SGLT-2 inhibitor can lower risk for
progression of HF - as shown in the hHF risk reductions reported in the EMPA-REG, CANVAS,
DECLARE, and VERTIS CV CVOTs. Other analyses have shown that biomarkers like NT-proBNP
and hsTnT can be implemented into treatment algorithms to predict HF development and SGLT-2
inhibitor efficacy. Beyond use of SGLT-2 inhibitors alone (and not included in the Universal
Definition report), Dr. Vanita Aroda (Brigham and Women's) also posited in the same session that
SGLT-2 inhibitors and GLP-1 receptor agonists may have complementary, non-overlapping clinical
and physiologic benefits. Though there is not yet evidence from a head-to-head clinical trial to
support this claim, existing CVOT data supports non-over-lapping clinical benefits of stroke for
GLP-1s and hospitalization of heart failure and hard renal endpoints for SGLT-2 inhibitors (both
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drugs show benefits on MACE, MI, CV death, and broad renal endpoints). As Dr. Mikhail Kosiborod
stated in the past, dual use of ACE inhibitors and beta blockers in HFrEF did not require a dedicated
CVOT - which may also be the case for GLP-1s and SGLT-2s. As summarized by Dr. Aroda, GLP-1s
seem to primarily act on the atherosclerotic and inflammatory pathways, while SGLT-2 inhibitors
appear to modulate myocardial energetics and cardio-renal pathways.

2. Cell-Based Type 1 "Cures" Move Beyond Animal Models to First In-Human
Studies; Future of Immunotherapies More Precarious Than Ever

While data readouts on the type 1 immunotherapy front were far sparser at this year's ADA
(compared to data from the TN-10 study of teplizumab, T1GER trial for golimumab, and phase
2 trial of Novo Nordisk's anti-IL-6/liraglutide combination at ADA 2020), we caught two key
updates on the beta cell replacement front at this year's meeting. Based on early phase 2 evidence
from one participant, ViaCyte's stem cell-derived islet replacement therapy PEC-Direct (VC-02) produced
endogenous insulin, as demonstrated by increases in glucose-responsive C-peptide levels, increased Time in
Range, and reduced A1c. Importantly, this was the first example of implanted pancreatic progenitor cells
producing endogenous insulin in a patient - a major step forward for the scientific field. We also heard from
University of Chicago's Dr. Piotr Witkowski who presented promising data on Sernova's Cell Pouch in people
with type 1 diabetes and hypoglycemia unawareness (using human donor-derived islets). Six out of seven
participants showed successful Sernova Cell Pouch implantation and tolerance, and the most advanced
patient who completed the trial protocol has been insulin independent for 14 months with a A1c of 4.8%.
While both ViaCyte's and Sernova's results are encouraging, the findings are based on small sample sizes, so
we are interested to see future readouts and potential variability between patients. Related to beta cell
replacement therapy, a five-year follow-up from a trial of CXCR1/2 inhibitor reparixin suggested that it could
be an effective immunosuppressant for patients undergoing islet transplantation (50% of patients in the
reparixin and 25% in the placebo groups achieved insulin independence).

▪ Forward momentum on type 1 immunotherapies has seemed to slow over the past
year, however, especially given teplizumab's recent CRL and discontinued programs from both
J&J and Novo Nordisk on golimumab and anti-IL-21/liraglutide, respectively. Debate on
immunotherapies and their trials emerged throughout various sessions. As a timely topic, there was
a lively debate as to whether immunotherapies should even be tested in clinical trials while the
COVID-19 pandemic ensues, with both sides offering solid points. During another symposium on
immunotherapy, Dr. Stephen Gitelman (UCSF) emphasized that clinicians should not offer
immunotherapies to patients outside of clinical trials due to a lack of demonstrated "robust, durable
effect" in clinical trials. As per usual, calls for longer-term and combination immunotherapy trials
were abundant - while there has not been visible traction gained in this area over the past year, we
believe there is a great deal happening behind the scenes.

▪ How to best stratify patients for type 1 diabetes immunotherapy remains a major area
of investment and substantial developments could further ignite the field. Building on
impressive follow-up data from last year and ADA 2019, preliminary data from a post-hoc analysis
of the TN-10 Teplizumab trial suggested that participants' six-month proinsulin:C-peptide (PI:C)
ratios could predict the rate of progression of type 1 diabetes and responsivity to teplizumab
treatment.

3. Pediatrics Update: Amid Rising Rates of Type 2 and High Therapeutic Failure,
Newer Drug Classes Offer Promising Benefits

Epidemiological data from the SEARCH for Diabetes in Youth study highlighted a sobering trend of
rising prevalence and incidence of pediatric type 2 diabetes. In especially concerning news, the incidence of
type 2 in youth nearly tripled during the COVID-19 pandemic, with Black youth accounting for 77% of the
new-onset type 2s. These findings reflect widening health disparities among racial groups, as over 90% of
youth with type 2 come from minority backgrounds. The SEARCH study also found that poor glycemic control
remained high among non-white youth diagnosed with type 1 between 2002 and 2016. Given that pediatric
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patients experience high rates of cardiovascular, retinal, and neurological complications compared to adults,
there is dire need for earlier intervention and further research into therapy, drugs, and prevention.

▪ RISE and TODAY studies point to high rates of therapeutic failure in pediatric
population, suggesting that more effective treatments are needed to target diabetes'
especially aggressive presentation in youth. As a reminder, the RISE study revealed increased
insulin resistance and hyper-responsive beta cells among youth with impaired glucose tolerance or
newly diagnosed type 2, compared to adults of the same status. The TODAY study found that nearly
half (46%) of youth type 2 participants experienced therapeutic failure early in their disease course.
Indeed, the RISE study demonstrated that neither metformin alone nor metformin followed by
insulin therapy was sufficient to combat the intense insulin resistance in pediatric patients. These
alarming results led Dr. Caprio to boldly assert that these drugs are simply not strong enough to
treat pediatric type 2s.

▪ GLP-1s, SGLT-2 inhibitors, and inhaled insulin offer a glimmer of hope for pediatric
patients, but much more research is needed. Results from a phase 3 trial of AZ's GLP-1
exenatide in youth with type 2 diabetes showed efficacy in reducing A1c (p=0.012) and trended
toward impacting secondary metabolic markers, but did not reach statistical significance,
presumably due to small size and short trial duration. Likewise, during a session on SEARCH, Dr.
Elvira Isganaitis (Joslin Diabetes Center) explained that studies of DPP-4 inhibitors and SGLT-2
inhibitors have found promising results in youth. Currently, injectable insulin, metformin, and
liraglutide are the only FDA-approved medications for pediatric type 2, so future approvals for any
of these drugs would mark an important expansion in the market.

We see far more use of inhaled insulin for people with T2D and believe that use will continue to
expand as it is better understood.

◦ On this note, in welcome news for children who struggle with injectable
insulin, Mannkind's phase 2 trial data demonstrated that Afrezza inhaled insulin
produces pharmacokinetic results in pediatric patients with type 1 diabetes that mirror
those found in adults; the inhaled insulin was also found to be generally safe and tolerable
in the younger population.

SGLT Inhibitors
DARE-19 Symposium: Dapagliflozin Safe in Patients Hospitalized with COVID-19;
Trend Toward Benefit on Organ Failure + Death Raises Question of a Future in
Critical Illness

Highly anticipated full results from DARE-19, AstraZeneca's trial of SGLT-2 inhibitor Farxiga
(dapagliflozin) in patients hospitalized with COVID-19, were presented in an afternoon
symposium on Sunday. Dapagliflozin was found to be very safe in patients hospitalized with COVID-19
and, while not superior to placebo, there was a numerical trend toward benefit with the SGLT-2. Given the
initial questions surrounding safety of continuing SGLT-2s in patients hospitalized with COVID-19, we see
these results as extremely positive. But perhaps most interestingly, DARE-19 raises questions about the
potential of SGLT-2s to prevent organ damage in a wide range of critical illness, which the study investigators
are eager to see explored in larger, broader, and better-powered trials. As a reminder, topline results for the
trial were presented in April 2021 then detailed in full at ACC 2021.

▪ Rationale, Design, and Baseline Characteristics: DARE-19 enrolled 1,250 patients across
seven countries hospitalized with COVID-19 for ≤4 days, with O2 saturation ≥94% on ≤5 L/min,
chest x-ray consistent with COVID-19, and ≥1 of hypertension, type 2 diabetes, ASCVD, HF, or CKD.
Patients were excluded for critical illness, eGFR <25, type 1 diabetes, and prior DKA. Participants
were randomized 1:1 to dapagliflozin 10 mg/day or placebo for a 30-day treatment period or until
discharge. 99% of patients in each group completed the study.

www.closeconcerns.com 24

https://www.closeconcerns.com/knowledgebase/r/f92aa17d#RISE_Peds_Highlights_Rapid_Decline_in_Beta_Cell_Function_Among_Youth_with_T2D_Despite_Insulin_Glargine_or_Metformin_Independent_Commentary_from_Dr._John_Buse_Terrifying_That_Childhood_T2D_Presents_with_Different_Pathophysiology_wo_Effective_Pharmacotherapy
https://www.closeconcerns.com/knowledgebase/r/23cc7edf#A_Review_of_Diabetes_Onset_Studies_Outline_Differences_in_Type_2_Diabetes_Between_Adults_and_Youth
https://www.closeconcerns.com/knowledgebase/r/e2b6bf1f#AZs_Once-Weekly_GLP-1_Exenatide_Delivers_Promising_Results_in_Youth_with_Type_2_
https://www.closeconcerns.com/knowledgebase/r/ebeb9935#Updates_from_SEARCH:_Increased_Insulin_Resistance_and_Therapeutic_Failure_Among_Youth_with_Type_2_and_Novel_Treatment_Approaches_Beyond_Metformin_Monotherapy
https://www.closeconcerns.com/knowledgebase/r/e2b6bf1f#Phase_2_Trial_Suggests_Afrezza_is_Safe_and_Effective_for_Pediatric_Patients_with_Type_1_Diabetes_Phase_3_to_Launch_in_4Q21
https://www.closeconcerns.com/knowledgebase/r/38ba6446
https://www.closeconcerns.com/knowledgebase/r/9f2be5c4
https://www.closeconcerns.com/knowledgebase/r/d840a27f#DARE-19_full_results:_AZs_SGLT-2_inhibitor_dapagliflozin_shows_compelling_safety_data_and_trend_toward_organ_failuredeath_benefit_among_COVID-19_inpatients


◦ Dr. Mikhail Kosiborod explained the polarized views on SGLT-2s and
COVID-19. The virus causes a systemic illness that disturbs metabolism to cause
widespread organ damage, and patients with cardiometabolic risk factors have
compromised organ function at baseline that increases risk for further tissue damage with
infection. SGLT-2s have been shown to favorably affect many of the deleterious processes
of COVID-19, leading to the hypothesis behind DARE-19: dapagliflozin may confer
protection from organ failure and death, and improve recovery, in the setting of COVID-19
hospitalization with cardiometabolic risk factors. However, he later noted, some
professional and expert groups initially recommended the cessation of SGLT-2s upon
admission for COVID-19 due to the possible risk of dehydration, DKA, and AKI. Indeed,
the DARE-19 trial itself was the subject of some criticism when it began.

◦ DARE-19 had two primary endpoints. The first was a "Prevention" endpoint of time
to first major clinical event, including respiratory or cardiac decompensation, arrhythmia,
doubling of creatinine, initiation of renal replacement therapy, or death. The second was a
"Recovery" endpoint, which considered how patients changed from baseline to Day 30:
improvement (discharge, hospitalized without oxygen), stable (hospitalized with oxygen),
or deterioration (high-flow oxygen, organ dysfunction, or death). Of note, the second
endpoint was elevated to a primary endpoint following the sharp decline in total
admissions and mortality due to COVID-19 a couple months into the pandemic, as
physicians became better at managing the illness.

◦ At baseline, mean age was ~62 years old, 43% were female, and average baseline systolic
blood pressure and oxygen saturation were normal. About 51% of participants had type 2
diabetes, 7% heart failure, 85% hypertension, 16% ASCVD, and 7% CKD. Additionally,
about 30% were receiving systemic steroids, 18% remdesivir, 36% insulin, 35% an ACEi/
ARB, and 22% statins.

▪ Efficacy Outcomes: While there was a strong trend toward benefit with dapagliflozin on both
primary endpoints, neither achieved statistical significance. Dr. Otávio Berwanger presented
primary outcome data: On the first primary outcome of Prevention, there was no significant effect
on time to organ failure or death with dapagliflozin (HR=0.80, 95% CI: 0.58-1.10, p=0.168). Event
rates were 13.8% with placebo and 11.2% with dapagliflozin. There was no difference by diabetes
status (p-interaction=0.668). On the second primary outcome of Recovery, a hierarchical composite
endpoint, the "Win ratio" was 1.09 (95% CI: 0.97-1.22, p=0.14) (note: >1 favors dapagliflozin on this
measure). The p-interaction for diabetes status was 0.222.

◦ On the composite kidney endpoint of AKI, initiation of RRT, and all-cause
death, there was also a non-significant trend toward benefit with dapagliflozin (HR=0.74,
95% CI: 0.50-1.07, p-interaction=0.739). The same pattern followed for all-cause mortality
alone (HR=0.77, 95% CI: 0.52-1.16, p-interaction=0.817).
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▪ Safety Outcomes: There were numerically fewer serious adverse events with dapagliflozin
compared to placebo, including less AKI (doubling of creatinine or AKI after discharge). Dr. Subodh
Verma explained that only two cases of DKA occurred in patients with diabetes treated with
dapagliflozin; both were identified through protocol lab monitoring and rapidly resolved. Over the
course of the study, there were no significant changes in serum bicarb, eGFR, or hematocrit with
dapagliflozin compared to placebo, regardless of diabetes status. DKA was monitored via active
surveillance in all participants with type 2 diabetes via daily acid-base monitoring during
hospitalization; treatment was interrupted for an increase in anion gap or decrease in bicarb.

▪ Clinical Implications: Dr. Kosiborod emphasized that dapagliflozin was very well-tolerated in
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this extremely high-risk group, concluding that SGLT-2s should not be discontinued in the setting of
COVID-19. Indeed, he argued that doing so would put patients at long-term risk for discontinuation,
as evidence shows patients often do not restart medications after they are discontinued in the
hospital. Further, given the rapid onset of clinical benefit for patients with HFrEF who start
SGLT-2s, he argued there's risk of losing that benefit just as rapidly. The risk of discontinuation,
therefore, is technically unknown but potentially large. However, he explained during Q&A, there
isn't any evidence to support SGLT-2 initiation in a patient with COVID-19, especially without an
indication for the drug (i.e., diabetes, heart failure, CKD). On a different front, the research
implications of DARE-19 are significant, as the trial furthered the hypothesis that SGLT-2s may be
organ-protective in a wide range of acute illness, including sepsis. He pointed to evidence from
DAPA-CKD showing a significant benefit on non-cardiovascular death (HR=0.54, 95% CI:
0.36-0.81), comprised of infection, malignancy, and renal failure. Finally, he anticipated further
data from the TACTIC-E study, and called for further study in larger trials outside of COVID-19.

▪ Independent Commentary: Finally, Dr. Carolyn S.P. Lam provided the independent
commentary on DARE-19, which was very positive. She praised the investigators for executing such
a successful trial during a pandemic (when most trials were disrupted). In particular, Dr. Lam
commended the flexibility of elevating the hierarchical composite endpoint to a dual primary
endpoint when incidence of organ failure and death plummeted to 1/3 of that anticipated (from 34%
to about 10%). Given this, however, there's certainly value in conducting further study of SGLT-2s in
acute illness. She also emphasized how daring (pun well-intended) the trial was in the first place,
given concern about AKI and DKA in a vulnerable patient population, and was extremely positive
about the study's safety findings. If anything, she said, dapagliflozin was associated with lower risk
of AKI, and the two DKA events were detected biochemically (not clinically), noting that the rate of
DKA in DARE-19 was on par with prior SGLT-2 CVOTs.

Experts Sound Off on SGLT-2s/GLP-1s for Hospitalized Patients: Prescribe ASAP
or Prescribe at Discharge?

Should SGLT-2 inhibitors and GLP-1 agonists be initiated in patients hospitalized for a CV
condition? Drs. Sandeep Das (UT Southwestern, Dallas, TX) and Jennifer Green (Duke University, Durham,
NC) debated this important question, though the experts agreed as much as they disagreed. Each
acknowledged the impressive cardioprotective effects of SGLT-2s and GLP-1s. Dr. Das summarized data from
the major CVOTs, pointing to significant risk reduction for three-point MACE with both therapy classes and
to the pronounced heart failure benefit of SGLT-2s. He presented a meta-analysis of DAPA-HF (AZ's Farxiga)
and EMPEROR-Reduced (Lilly/BI's Jardiance) showing a 13% drop in all-cause death and a 31% drop in
heart failure hospitalization with an SGLT-2 vs. placebo - results that "changed the face of systolic heart
failure care." Dr. Das further highlighted the meaningful weight loss associated with GLP-1 agonists. In STEP
1, participants taking Novo Nordisk's semaglutide (Ozempic) lost 12.4% more body weight compared to
placebo-treated patients over 68 weeks - Dr. Das called this "absolutely stunning for a non-surgical option."
Dr. Green, who is on the ADA's Standards of Care committee, underscored that SGLT-2s and GLP-1s are now
recommended for type 2 diabetes patients facing high CV risk, which means they are indicated for
approximately one-third of type 2s in primary care. Even though Dr. Green ultimately argued against
initiating these treatments in an inpatient setting, she advocated for accelerated uptake overall and lamented
the under-use to-date. According to NHANES, only 1-2% of type 2s with ASCVD or multiple risk factors for
atherosclerosis are prescribed a GLP-1 agonist, and only 7% are prescribed an SGLT-2 inhibitor. Only 6% of
type 2s with CKD stage 3 are prescribed an SGLT-2, while a mere 9% of type 2s with established heart failure
are prescribed an SGLT-2. These numbers are surprising and disappointing, and while short-term cost can
certainly be one factor, Dr. Green pointed out that only 10-15% of commercially-insured type 2s with ASCVD,
heart failure, or CKD were prescribed an SGLT-2 in 2019 (indicating that cost and coverage are not the
standalone factors to blame although we recognize those with very high deductibles and low incomes are in a
difficult position). Both speakers acknowledged that starting these treatments in the hospital could address
vast under-utilization, although their opinions diverged somewhat on safety, efficacy, and timing.
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▪ Safety. Dr. Das argued that hospitalists should seize the opportunity of inpatient care to initiate an
SGLT-2 or GLP-1 where indicated. He emphasized low hypoglycemia risk with both drug classes and
turned to DARE-19 results for additional evidence of safety. DARE-19 explored dapagliflozin as a
treatment option for COVID-19 inpatients, and the SGLT-2 demonstrated a compelling safety/
tolerability profile in this particularly sick, high-risk population. Dr. Green also mentioned DARE-19
in her remarks but focused on the two episodes of DKA in the dapagliflozin arm (vs. zero in the
placebo arm). We should note that in both instances, the DKA was mild. That said, Dr. Green
explained that 38% of all SGLT-2-related DKA occurs in an inpatient setting. There are reasons to be
particularly cautious in treating already-hospitalized patients, and the ADA currently recommends
stopping an SGLT-2 regimen during severe illness, including during and around the time of a
surgical procedure. Dr. Green also noted that side-effects can be especially uncomfortable and
harmful for patients recovering from a procedure. For example, side-effects of GLP-1s include
nausea, vomiting, and poor appetite, which can slow down wound healing and rehabilitation.

▪ Efficacy. Patients are highest-risk for a recurrent MACE event in the days following their previous
event. Given this, Dr. Das suggested that it's only logical we leverage the cardioprotective benefits of
SGLT-2s and GLP-1s in the inpatient cardiovascular care setting. He pointed to a recent study in
JAMA Cardiology which found that dapagliflozin was most beneficial in heart failure patients
hospitalized within the past 12 months. Dr. Green noted that across the major diabetes CVOTs,
almost all participants were started on an advanced therapy in an outpatient setting. She argued that
there is insufficient evidence at this point in time to universally recommend initiation of SGLT-2s
and GLP-1s in the hospital. However, as more data accumulates, guidelines could change (indeed,
we have been impressed by the dynamic nature of the ADA Standards of Care over the past few
years).

▪ Opportunity cost. Dr. Das recognized that GLP-1s are tricky to prescribe given that they require
titration to reach an effective dose as well as patient counseling on side-effects and the importance
of adherence. He added that they are even less likely to be started in an outpatient cardiology clinic
than SGLT-2s; we have certainly picked up on a reluctance to prescribe injectable therapy at
cardiology conferences (it remains to be seen how oral GLP-1 agonists might change this, over time).
As such, the inpatient setting is a can't-miss opportunity to initiate a new cardioprotective drug,
provide injection training, offer counseling on side-effects and risk mitigation, and set patients up
for success with medication adherence. Dr. Das put it best in his conclusion: "Delaying therapy has a
cost - preventable heart attacks, strokes, heart failure complications, and death." Dr. Green raised
the issue of increasing costs with a longer hospital stay. While unable to endorse a universal
recommendation to initiate SGLT-2s and GLP-1s as part of inpatient care, she advocated for a sound
alternative: "Prescribe these medications at discharge, and make a meaningful difference in a
patient's chronic disease care before they leave."

SOLOIST/SCORED Symposium Closes Out ADA: SGLT-1/2 Inhibitor Sotagliflozin
Delivers Significant Early CV Benefit in Pooled Analysis; KOLs Ask for Head-to-
Head vs. SGLT-2 Inhibitor to Clarify Role of SGLT-1

New analyses of the SOLOIST and SCORED studies now show that early use of SGLT-1/2 dual
agonist sotagliflozin leads to cardio-renal benefits in people with type 2 and chronic kidney
disease or worsening heart failure.

▪ Dr. Lawrence Leiter (University of Toronto) and Dr. Deepak Bhatt (Brigham and
Women's Hospital) began the session with a detailed description of sotagliflozin; while
SGLT-2 inhibitors have already been shown to beneficially impact glucose, CV, and renal outcomes,
there is a growing body of literature suggesting SGLT-1 inhibition may also provide additive
benefits. Of note, SGLT-1 reabsorbs glucose in the GI tract, meaning it also lowers plasma glucose
independent of kidney function. Importantly, Drs. Birtram Pitt and Deepak Bhatt recently published
an article on this very subject in Circulation: "Does SGLT1 Inhibition Add Benefit to SGLT2
Inhibition in Type 2 Diabetes Mellitus?" Dr. Leiter briefly discussed data from Lexicon's inTandem1
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and inTandem2 trials, which showed sustained A1c benefit for patients with type 1 using
sotagliflozin. Trials of sotagliflozin in patients with type 2 and moderate to severe renal impairment
have also shown safety and efficacy. The SOLOIST-WHF trial contributes to the literature by
focusing on patients with recently worsening heart failure, and the SCORED trial studies patients
with Stage 3b and Stage 4 CKD with or without albuminuria who have been previously
underrepresented in other SGLT-2 inhibitor trials.

▪ SOLOIST-WHF enrolled 1222 patients with type 2 diabetes and worsening heart
failure, stratified by ejection fraction of <50% or ≥50%. Patients who had been admitted to
hospital with signs and symptoms of heart failure and treated with intravenous diuretics but had
been stabilized and off oxygen with a type 2 diagnosis met the main inclusion criteria for the study.
The randomized, double-blind, placebo-controlled trial began in hospital or within 3 days of
discharge. Patients were randomized between the once-daily, orally administered sotagliflozin 200
mg arm or placebo arm. The primary endpoint, which had to be adjusted due to COVID-19 and
funding shortfalls, was the total number of deaths from CV causes and HHF/urgent visits for heart
failure. Secondary endpoints included total number of hospitalizations and urgent visits for HF,
incidence of death from cardiovascular causes, incidence of death from any cause, total number of
deaths from CV causes, HHF, nonfatal MI, and non-fatal stroke, among others. Because the trial
ended early, patients had a median follow-up duration of only nine months.

▪ The SCORED trial included 10,584 patients with type 2 and an eGFR ≥25 and ≤60.
Subjects were randomly assigned to the sotagliflozin 200 mg arm or the placebo in this double-blind
trial. The primary endpoint was the total number of deaths from CV cause, HHF, and urgent visits
for HF. Several secondary endpoints, including total number of HHF and urgent visits for HF,
deaths from CV causes, total number of deaths from CV causes, HHF, nonfatal MI, and nonfatal
strokes, among others. The mean follow-up duration was 16 months, but this study was also stopped
early due to financial issues related to COVID.

▪ Dr. Subodh Verma (St. Michael's Hospital) and Dr. Mikhail Kosiborod (Saint Luke's
Mid America Heart Institute) began the results portion of the symposium with a
review of data from the SOLOIST and SCORED trials. For reference, results of both trials
were published in NEJM in early 2021, and the results of a pooled CV analysis were presented
earlier this year at ACC 2021. The SOLOIST-WFH trial, which investigated dual SGLT-1/2 inhibitor
sotagliflozin in people with type 2 diabetes admitted for heart failure (n=1,222), showed a 33% risk
reduction for the primary outcome of total CV death, hospitalization for HF, and urgent HF visit
(95% CI: 0.52-0.85; p=0.0009; number needed to treat: 4). Impressively, this effect was significant
by day 28 of the study. Treatment with sotagliflozin conferred similar benefits in total CV death and
HHF (HR=0.68; 95% CI: 0.53-0.88; p=0.003) and first CV death or HHF (HR=0.71; 95% CI:
0.56-0.89; p=0.003). Sotagliflozin treatment was associated with higher rates of diarrhea
(p=0.032), venous thrombotic effects (p=0.015), and severe hypoglycemia (p=0.037), but was well-
tolerated with consistent benefit among otherwise. Dr. Verma did state that the trial had limitations,
including an early stop and primary endpoint change mid-trial from composite MACE (while the
investigators were still blinded to any results) , early use of sotagliflozin led to significant cardio-
protective effects.
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◦ The SCORED trial showcased similarly positive results in its enrolled population of
people with type 2 with CV risk factors, eGFR of 25-60 mL/min/1.73m2, and A1c ≥7%
(n=10,584). Treatment with sotagliflozin led to a 26% risk reduction in total CV death, HHF, and
urgent HF visit (HR=0.74; 95% CI: 0.63-0.88; p=0.0004; number needed to treat: 54). This effect
was also significant early in the trial, by day 95. As in SOLOIST, sotagliflozin significantly reduced
risk of first of CV death or HHF (HR=0.77; 95% CI: 0.66-0.91; p=0.001), and reduced risk in first of
CV death, non-fatal MI, or non-fatal stroke (HR=0.84; 95% CI: 0.72-0.99; p=0.035) and total CV
death, non-fatal MI, or non-fatal stroke (HR=0.77; 95% CI: 0.65-0.91; p=0.002). Sotagliflozin's
effect on total CV death, non-fatal MI, or non-fatal stroke was significant by 94 days into the trial.
This trial also showed higher number of adverse event rates for diarrhea (p<0.0001), volume
depletion (p=0.003), genital mycotic infections (p<0.0001), and DKA (p=0.022) with sotagliflozin
versus placebo. Of note, the benefits outlined above and additional significant reductions in A1c,
systolic blood pressure, and weight (p<0.001) were similar across subgroups.
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▪ Dr. Deepak Bhatt (Brigham and Women's Hospital) presented the results of a meta-
analysis of the SOLOIST and SCORED trials to showcase sotagliflozin's benefit in
reducing total CV deaths, HHF, and urgent hospital visits across ejection fractions. As
the goal of the SOLOIST trial was to address patient health in the vulnerable period after hospital
admission for worsening HF, new findings from a Poisson regression show that people treated with
sotagliflozin were alive and out of hospital for 2.9 additional years per 100 patient years compared to
placebo (p=0.027). Additionally, a pooled analysis of SOLOIST and SCORED shows that treatment
with sotagliflozin conferred a significant 28% RRR on total CV death, HHF, and urgent HF visit
(HR=0.72; 95% CI: 0.63-0.82; p=0.000002; number needed to treat: 31). This hospitalization data
was also just published in the Annals of Internal Medicine. In participants with HFrEF (EF <40%),
the relative risk reduction for this outcome was 22% (HR=0.78; 95% CI: 0.63-0.96; p=0.02; number
needed to treat: 11). This grew to 39% RRR (HR=0.61; 95% CI: 0.40-0.94; p=0.02; number needed
to treat: 7) in patients with HFmrEF (EF 40% to <50%) and 37% RRR (HR=0.63; 95% CI:
0.45-0.89; p=0.009; number needed to treat: 9) in people with HFpEF (EF ≥50%). Impressively,
sotagliflozin also conferred a 27% RRR (HR= 0.73; 95% CI: 0.54-0.99; p=0.04; number needed to
treat: 121) in this outcome in people with no history of HF (EF ≥ 50%).
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▪ Dr. Julie Lewis (Vanderbilt University) delved deep into the cellular mechanisms of
SGLT-1/2 before turning her attention to renal outcomes of the SCORED trial. Perhaps
the most important takeaway was that inhibiting these cotransporters reduces glomerular filtration
rate and pressure - preserving renal structure and function by decreasing glomerular hypertension.
The endpoint for renal outcomes was a composite score, which included the first sustained ≥50%
decrease in eGFR, chronic dialysis, renal transplant or sustained eGFR <15ml/min/1.73m2 . A
benefit with sotagliflozin was not shown to be statistically significant (p-value: 0.11) but seemed to
be directionally beneficial - from our view, you couldn't really assess this since the trial ended so
quickly. Indeed, there were very few renal events that occurred in either treatment group prior to the
study's abrupt conclusion. Dr. Lewis pointed out that with only 16 months of follow-up, it would
have been nearly mathematically impossible for subjects to decrease eGFR ≥50%. Dr. Lewis also
noted that DAPA-CKD, which showed a 39% RRR for kidney outcomes, would not have shown
statistical significance if it had been stopped at 16 months. Moreover, the sotagliflozin did show the
initial drop in eGFR characteristic of other SGLT-2 inhibitors, making it "a good prognostic sign of
long-term renal protection."

▪ Dr. Javed Butler (University of Mississippi) provided an independent commentary of
the SOLOIST-WHF and SCORED trials. Primarily, Dr. Butler wondered whether SGLT-1
inhibitors offer additional cardiovascular benefit and proposed a head-to-head trial comparing the
dual inhibitor to an SGLT-2 inhibitor. He also suggested that the cardiovascular benefits from
SGLT-2 inhibitors may be a class effect, but considering the class variability seen within DPP4
inhibitors and GLP1 receptor agonist, this cannot be assumed. Therefore it is best to use drugs that
have been tested. Turning to HFpEF, Dr. Butler suggested that despite the small sample size of
patients with preserved ejection fraction, he was optimistic about the results. However, he is also
looking forward to the release of data from upcoming trials with empagliflozin and dapagliflozin in
this patient population to see if they confirm the results. It's worth noting that the ethics of the early
conclusion of the study were mentioned throughout the session and were brought up again by Dr.
Butler in his independent review. Dr. Butler concluded by stating, "Many questions answered, many
questions raised." We look forward to future research investigating dual SGLT-1/SGLT-2 inhibitors
to answer some of these new questions.
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Question and Answer

Q: What is the mechanism for improved CV outcomes?

Dr. Subodh Verma: I can say that there are many different direct and indirect mechanisms that have been
postulated. The direct mechanisms include potential effects on ion channels in the myocardium, in particular
interactions with the sodium hydrogen and the late in-warding sodium current. There have been effects that
may also regulate mytophagy/autophagy, which are survival signals at the level of the myocyte, and effects on
cam-kinase-2-delta, which regulates sarcoplasmic reticulum calcium uptake and release.

From an indirect standpoint, there have been effects that are renal-cardiac. There's a dominant effect in all
the trials with respect to improving renal functions, and there are hemodynamic and non-hemodynamic
effects through which improving renal function can improve cardiac function. One of these includes the
release of erythropoietin, which I know is controversial, but nonetheless has been seen in a trial Drs. Bhatt,
Leiter and I have been involved with which showed that early EPO release was seen with these therapies.
There are also the effects on beta hydroxybutyrate, making the energy-starved diabetes heart making more
ATP production yielded through an energy efficient pathway through beta hydroxybutyrate. Finally, the
effects on reducing sympathetic activation. There are big connections between kidneys and central
sympathetic discharge, which can drive reductions in sympathetic outflow and explains why blood pressure
goes down and cardio function improves with no reflex rise in heart rate, plasma-renin activity, or
norepinephrine turnover. Whenever there's an answer that goes through 12 things, there are a lot of options.

I read Dr. Bhatt's paper with Prof. Pitt in Circulation. The mechanisms I've just mentioned are dominantly
SGLT-2 focused, but there is whole biology of SGLT-1 and its expression in the vasculature that may lead to
the MACE reduction seen.

Q: There have been a lot of questions about kidney issues. Is there any benefit on glycemic
control or the development of micro/macro albuminuria?

Dr. Julia Lewis: The SCORED study did demonstrate effective blood sugar lowering in patients with GFRs
<30. Since there's a decrease in filtration, that would suggest a benefit in SGLT-1 that wouldn't be apparent if
given only an SGLT-2 inhibitor. SGLT-1 receptors are found in the s3 segment of the proximal tubule, and
although it is not a high-capacity receptor for absorbing sodium and glucose, it is an important part of the
proximal tubule particularly in AKI.

Q: There are lot of questions about safety in general in hospitalized patients. Is there anything
you want to say about the DARE-19 trial in context of if it is okay to start or continue SGLT-2
inhibitors in patients who are hospitalized for any condition, assuming they are not at risk of
death?

Dr. Mikhail Kosiborod: Yes, this was studied in DARE-19 Trial - which evaluated dapagliflozin in patients
hospitalized with COVID-19; and safety data show that dapagliflozin was well tolerated in this patient
population. Overall, the number of serious adverse events (including acute kidney injury) were numerically
lower with dapagliflozin versus placebo. DARE-19 data suggest that the risk of continuing SGLT2i in patients
that have existing indications for this class and are acutely hospitalized appears to be very small if as long as
patients are monitored when on the therapy.

Q: For final thoughts, is there something here with sotagliflozin and SGLT-1 inhibition that
goes above other available SGLT-2 inhibitors?

Dr. Lawrence Leiter: We don't have head-to-head comparisons versus SGLT-2s, but as Dr. Lewis said,
both in SCORED and other trials, sotagliflozin has advantage of lowering glucose even in patients with
significant renal impartment. We continue to believe glucose control is important, especially in regard to
microvascular complications. We also saw decreases in blood pressure and weight. Sotagliflozin has gotten
approval in Europe for treatment of type 1 diabetes but has not been marketed yet. This hasn't happened yet
in North America, but in people with type 1, there is good data with sotagliflozin that show it leads to
improvements in A1c, less glycemic variation, more Time in Range, and some weight loss. It definitely seems
like this is a useful drug, but everything I'm saying is off label in North America.
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New Findings from DAPA-CKD: AZ's SGLT-2 Farxiga Gives Consistent Renal & CV
Benefits across Subgroups with Normoglycemia, Prediabetes, Type 2 Diabetes

Steno's Dr. Frederik Persson presented a prespecified secondary analysis of DAPA-CKD
showing consistent benefits with dapagliflozin regardless of baseline glycemic status (no
diabetes, prediabetes, or type 2 diabetes). Recall that AZ stopped this renal outcomes trial early due to
overwhelming efficacy with the SGLT-2 inhibitor dapagliflozin (Farxiga). Full results read out at ESC 2020, in
which dapagliflozin gave a whopping 39% relative risk reduction on the primary composite endpoint of
sustained ≥50% eGFR decline, end-stage kidney disease, or renal/CV death (HR=0.61, 95% CI: 0.51-0.72,
p<0.001). When looking at the data by glycemic status, all three subgroups saw significant risk reduction for
this primary outcome with dapagliflozin vs. placebo: Hazard ratio was 0.62 in the subgroup with
normoglycemia, 0.37 in the subgroup with prediabetes, and 0.64 in the subgroup with type 2 (p=0.19 for the
interaction). Dr. Persson displayed a graph charting primary outcome results across a continuous spectrum of
baseline A1c, and here too there was stable renal protection with Farxiga (p=0.62 for the interaction). He also
broke down secondary endpoint data, highlighting dapagliflozin's ~29% relative risk reduction for CV death/
heart failure hospitalization which was consistent across subgroups (p=0.43 for the interaction) and ~31%
relative risk reduction for all-cause death, again similar across subgroups (p=0.25 for the interaction).
Turning to safety, Dr. Persson acknowledged some early concerns that SGLT-2 inhibitors might cause
hypoglycemia in people without type 2 diabetes, but there were zero hypo events among participants with
normoglycemia or prediabetes. Now that multiple studies have been published investigating SGLT-2s in
patients without T2D (e.g., DAPA-CKD, DAPA-HF, EMPEROR-Reduced), we imagine this worry over
hypoglycemia has largely subsided. Additionally, Dr. Persson underscored that no DAPA-treated patients in
the trial experienced DKA. For more, read the detailed results from this analysis just published in Diabetes
Care. Of note, dapagliflozin was approved for CKD by the FDA in April 2021 and received a positive CHMP
opinion earlier this week.

▪ Of the 4,304 patients enrolled in DAPA-CKD, 68% had type 2 diabetes, 15% had
prediabetes, and 17% had normoglycemia at study start. Normoglycemia was defined by
A1c <5.7%, prediabetes by A1c between 5.7-6.5%, and type 2 diabetes by historical diagnosis and/or
baseline A1c ≥6.5%. As expected, individuals with type 2 diabetes were older and had a higher
baseline BMI relative to the other subgroups.

▪ Dr. Persson noted that there was no change in mean A1c over the course of the trial
for any of the glycemic subgroups, and that there was no significant A1c drop with
dapagliflozin vs. placebo. The implication is that glucose-lowering is not the mechanism by
which dapagliflozin achieves renal protection (or cardio protection, for that matter). Interestingly, a
poster at this meeting reports lower incidence of new-onset type 2 diabetes with dapagliflozin vs.
placebo in DAPA-CKD - we're curious how this squares with the finding that dapagliflozin did not
affect A1c relative to placebo and as always, we'd like to know how Time in Range affected people in
the DAPA-CKD study, as well as all outcomes trials. While we know that "it's expensive" to use CGM
in these trials, the wealth of information that comes from the fantastic Time in Range tool is
enormous. The knowledge, for example, that there is less "time above range" even if the A1c doesn't
change because "time below range" also declines would be incredibly more valuable than just
hearing "A1c didn't change." It may well be that TIR, TAR, and TBR were also similar whether
dapagliflozin was used or placebo, and this seems like relevant information to have.

New DAPA-CKD Analysis Shows Lower Incidence of New-Onset Diabetes with
SGLT-2 Dapagliflozin vs. Placebo; Raises Questions around Potential Prediabetes
Indication

According to a pre-specified analysis of DAPA-CKD, AZ's SGLT-2 inhibitor dapagliflozin
(Farxiga) reduced the incidence of new-onset type 2 diabetes relative to placebo. Results were
displayed on a poster, authored by Dr. Peter Rossing (Steno Diabetes Center) and other DAPA-CKD
investigators. Of the 4,304 participants enrolled in DAPA-CKD, 32% or 1,398 had no history of diabetes and a
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baseline A1c <6.5%. The present analysis counted cases of incident T2D over the duration of the trial (median
2.4 years follow-up), and found a higher frequency in the subgroup randomized to placebo (2.4/100 patient-
years) vs. those randomized to dapagliflozin (1.5/100 patient-years). Although this result just missed the
threshold of statistical significance (HR=0.62, 95% CI: 0.36-1.08), it corroborates a similar finding from
DAPA-HF in which the SGLT-2 inhibitor gave a 32% relative risk reduction for new-onset T2D. Moreover, Dr.
Rossing noted that there was a statistically significant effect observed for women in DAPA-CKD, who saw 79%
risk reduction for new-onset diabetes with dapagliflozin vs. placebo (HR=0.21, 95% CI: 0.06-0.71, p=0.03 for
the interaction). Taken together, these subsequent analyses of DAPA outcomes trials suggest a potential role
for dapagliflozin to play in treating prediabetes and preventing the progression to type 2 for individuals at
high risk - particularly those with established heart failure and/or chronic kidney disease.

The SGLT-2 market has shown consistent growth (+24% YOY in 2020) and AZ's Farxiga is rising most
rapidly, with revenue up 54% YOY to $625 million in 1Q21. Given the high prevalence of prediabetes in the US
and globally, we suspect this could be another key market for the SGLT-2 class if the agents continue to show
efficacy in diabetes prevention. Clearly, there are major regulatory barriers to getting a therapy to market for
prediabetes; specifically, in the US, since there is at present no therapeutic pathway a present for prevention,
FDA presumably would be very unlikely to approve a pill that treats it even for a small subsection of people
with prediabetes who also had major risk factors and quickly escalating A1c. While some express lots of hope
about the potential for earlier intervention during type 2 diabetes progression, others would say, hope is not a
strategy. Still, since earlier interventions would keep patients from unnecessary complications, lower
productivity, etc., and since diabetes is hitting those who are poor and those in underserved populations at
disproportionately higher rates, we hope that NIH is receiving more requests to analyze these important
questions - certainly they were asking for research requests and proposals by researchers that themselves
represent these populations. See related talk by Dr. Sherita Hill at ENDO in March, 2021.

▪ Recall that AZ stopped the DAPA-CKD trial early due to "overwhelming efficacy,"
meaning the drug was so beneficial in protecting against adverse renal outcomes that it was
unethical to withhold it from placebo patients any longer. Dapagliflozin gave a 39% relative risk
reduction for the primary composite kidney endpoint (HR=0.61, 95% CI: 0.51-0.72, p<0.001). Data
from the CREDENCE trial (which was also stopped early due to high efficacy) indicates a renal
protective effect of J&J's SGLT-2 inhibitor canagliflozin (Invokana) as well. Indeed, we've heard
consensus among thought leaders that renal and heart failure benefits are class effects of SGLT-2s,
opening up two new markets for these products in addition to type 2 diabetes. While it's very early to
say at this point how long it may take for prediabetes to eventually become a viable indication and
another new market for SGLT-2s (or GLP-1s), we'd certainly think it is possible to design a trial
around very high-risk people with pre-diabetes and multiple risk factors. Since so many with pre-
diabetes never get T2D, this would need, of course, to be a very specific population and very
carefully designed. We imagine there would be more and more multi-stakeholder funding for this,
particularly in the wake of COVID-19 and the clear belief that if people were at healthier weights and
had less T2D, outcomes would've been better.

Dr. Muthiah Vaduganathan Concludes SGLT-2 Inhibitors Show Promise in
Treating HFpEF But Will Face Challenges Showing "Disease-modifying" Potential
in Reducing Mortality

Dr. Muthiah Vaduganathan (Brigham and Women's Hospital) argues that SGLT-2 inhibitors
show promise in HFpEF, and is looking forward to results from EMPEROR-Preserved and
DELIVER filling key evidence gaps. EMPEROR-Preserved, with an expected read out later this year, is
investigating the use of 10 mg once-daily empagliflozin versus placebo in patients with heart failure with a
preserved ejection fraction (HFpEF) with and without type 2 diabetes. DELIVER, with an expected 2022
completion, is evaluating the use of 10 mg once daily dapagliflozin versus placebo in patients with HFpEF
with and without type 2 diabetes. To provide context for what results we may expect from these trials, Dr.
Vaduganathan highlighted a series of studies showing that SGLT-2 inhibitors are mechanistically promising
in targeting key aspects of HFpEF pathogenesis. However, he acknowledged that it will be challenging to show
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SGLT-2 inhibitors' "disease-modifying" potential in HFpEF mortality due to low overall mortality and high
competing risk of non-CV causes of death. Still, he is enthusiastic because reductions in hospitalization
burden and improvement in quality of life will be clinically relevant to patients, clinicians, and regulators.

▪ Dr. Vaduganathan cited a series of studies to argue that SGLT-2 inhibitors are
mechanistically promising to treat HFpEF. Dr. Vaduganathan cited the EMPA-TROPISM,
SUGAR-DM-HF, Empire HF, EMBRACE-HF, and CREDENCE studies to show that SGLT-2
inhibitors attenuate adverse left ventricular remodeling, reduce left ventricular mass, lower
intracardiac filling pressures, and lower blood pressure. In particular, Dr. Vaduganathan explained
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that SGLT-2 inhibitors' ability to reduce left ventricular mass is promising for HFpEF treatment
since left ventricular mass may be a critical issue for patients with HFpEF, especially for patients
with a hypertensive phenotype with left ventricular hypertrophy.

▪ While promising, SGLT-2 inhibitors face considerable challenges in showing mortality
reduction in HFpEF. While CV death is common in HFpEF, Dr. Vaduganathan listed numerous
studies identifying high competing risks for non-CV death; across his cited studies, 30% to 60% of
deaths were for non-CV causes. In general, comorbidity (obesity, diabetes, chronic kidney disease, or
chronic obstructive pulmonary disease) is becoming increasingly more common in HFpEF
compared to HFrEF, potentially making it harder to achieve treatment benefits for HFpEF.
Furthermore, at low left ventricular ejection fractions, cardiac risk factors dominate for CV death/
hHF/all-cause death, but at higher ejection fractions the contributions of demographics
(particularly, age and sex) and non-CV risk factors become more dominant. On top of the difficulty
in showing mortality reduction, Dr. Vaduganathan believes that the high use of background
therapies in HFpEF may raise the bar for standard of care and make incremental treatment benefits
from investigational therapies more challenging.

VERTIS CV Post-Hoc Finds Greater Heart Failure Protection from SGLT-2
Ertugliflozin with Baseline Use of Diuretics

Dr. David Cherney authored a poster examining the CV effects of SGLT-2 inhibitor
ertugliflozin (Merck/Pfizer's Steglatro) based on concomitant cardiorenal therapies, including
diuretics, RAAS inhibitors, and mineralocorticoid receptor (MR) antagonists. This was a post-hoc analysis of
VERTIS CV, which read out on the final day of ADA 2020. In the CVOT, ertugliflozin showed neutral impact
on three-point MACE (non-fatal MI, non-fatal stroke, and CV death) but a significant benefit on
hospitalization for heart failure (HR=0.70, 95% CI: 0.54-0.90). The use of diuretics at baseline was associated
with an enhanced benefit of ertugliflozin on heart failure/CV death (p=0.01 for the interaction) and on
hospitalization for heart failure (p=0.02 for the interaction). The same trend was seen for loop diuretics,
specifically, with a greater benefit of ertugliflozin on heart failure/CV death (p=0.006 for the interaction) and
on hospitalization for heart failure (p=0.01 for the interaction). No significant interactions were observed with
RAAS inhibitors or MR antagonists, nor did diuretics significantly mediate ertugliflozin's effects on MACE or
renal outcomes. Given the growing consensus that heart failure protection is a class effect of SGLT-2
inhibitors, we are keen to see any new data illuminating how this therapy class interacts with other
medications to keep patients healthier for longer.
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How DAPA-HF and EMPEROR-Reduced Trials Changed the Role of SGLT-2
Inhibitors in Treating HFrEF

Dr. Carolyn Lam (Duke NUS) suggests that "SGLT-2 inhibitors, not just dapagliflozin but
perhaps as a class, may be considered foundational therapy for HFrEF." Dr. Lam began her talk
by referencing the four diabetes CVOTs that first hinted at SGLT-2 inhibitors' effectiveness at reducing the
risk of hospitalization for heart failure (hHF): DECLARE-TIMI 58, CANVAS, EMPA-REG OUTCOME, and
CREDENCE. Dr. Lam summarized results from DAPA-HF, first read out at ESC 2019, which showed a 26%
RRR on CV death/hHF/urgent HF for patients with heart failure with reduced ejection fraction (HFrEF) on
dapagliflozin compared to placebo. Dr. Lam also reviewed results from EMPEROR-Reduced, presented at
ESC 2020, which demonstrated a 25% RRR on CV death/hHF in patients with HFrEF on empagliflozin versus
placebo. From both trials' data, Dr. Lam recommended that SGLT-2 inhibitors become the fifth foundational
therapy in HFrEF, along with ARNI, ACEi or ARB, MRA, and b-blocker classes. Specifically, Dr. Lam
suggested using dapagliflozin and empagliflozin for HFrEF. While dapagliflozin has received approval for
treatment of HFrEF irrespective of diabetes status in the US, Europe, Japan, and China, empagliflozin has
only received European Commission approval for this indication and awaits regulatory approval in other
geographies.
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▪ From DAPA-HF sub-group analyses, Dr. Lam showed that dapagliflozin's benefits
were consistent despite varying diabetes status, background therapies, age group, and
diuretic use. Dr. Lam emphasized that DAPA-HF was a "paradigm-shifting trial" because it
included patients with and without type 2 diabetes and was the first to show that an SGLT-2
inhibitor may be a treatment for adults with HFrEF irrespective of diabetes status. Dr. Lam
emphasized that the benefits of dapagliflozin were consistent irrespective of baseline type 2 diabetes
status (27% RRR on primary endpoint for patients without T2D; 25% RRR on primary endpoint for
patients with T2D) and that patients without diabetes had stable A1cs above hypoglycemic ranges.
Interestingly, there was a reduction in new-onset diabetes in the dapagliflozin arm compared to the
placebo arm.

◦ While adverse events are more likely in older patients, Dr. Lam asserted that
the benefit/risk profile of dapagliflozin is just as favorable in older patients as
in younger patients. This claim is supported by a greater absolute risk reduction in
older patients but a similar relative risk reduction between all age groups. In particular, the
hazard ratios for the primary composite outcome (CV death, hHF/urgent visit, and all-
cause death) remained below one across all age groups.

◦ The benefits of dapagliflozin are similar in patients regardless of diuretic use,
dose, and background therapies. Alleviating concerns that SGLT-2 inhibitors may be
harmful to patients on diuretics, Dr. Lam cited a study in Circulation that showed that the
efficacy and safety of dapagliflozin was consistent regardless of diabetic use or dose.
Noting that enrolled patients were very well treated with background therapies for HFrEF,
Dr. Lam showed that dapagliflozin's risk reduction remained consistent regardless of
background therapy. Dr. Lam has pointed out in a previous talk at ESC 2020 that there is a
lack of evidence on whether SGLT-2 inhibitors should be prescribed to a "de novo" HF
patient with no prior CV therapies. This question remains to be answered.

▪ Dr. Lam argued for an SGLT-2 inhibitor class effect by comparing EMEPEROR-
Reduced and DAPA-HF trials. A meta-analysis of DAPA-HF and EMPEROR-Reduced published
in The Lancet confirmed consistent effects of empagliflozin and dapagliflozin on hHF in patients
with HFrEF, which suggests that these therapies may also improve renal outcomes and reduce all-
cause and CV mortality. Dr. Lam also noted the similar absolute risk reduction and number of
patients needed to treat for dapagliflozin and empagliflozin in their respective CVOTs.
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▪ Dr. Lam concluded by summarizing the many options healthcare practitioners have to
treat HFrEF, suggesting a four-drug combination. Dr. Lam listed five pathways that have
been proven to improve CV outcomes in HFrEF patients, which impact angiotensin 2,
norepinephrine, aldosterone, neprilysin, and SGLT. Recognizing that these five pathways can only
be modulated by four drug classes (ARNI, b-blockers, MRAs, and SGLT-2 inhibitors), Dr. Lam
concluded "the important concept is to try to get patients on this four-drug combination as quickly
and safely as possible."
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Dr. Brendon Neuen and Dr. David Wheeler Discuss the Implications of the
CREDENCE and DAPA-CKD Trials on Standard of Care for Chronic Kidney
Disease

Following Dr. Lam's and Dr. Vaduganathan's presentations, the session's focus shifted to
discussing the implications of recent clinical trials examining the efficacy of SGLT-2 inhibitors
to treat CKD. Dr. Brendon Neuen (University of New South Wales) analyzed the implications of the
CREDENCE trial studying canagliflozin, and Dr. David Wheeler (University College London) surveyed results
from the DAPA-CKD trial examining dapagliflozin. Due to the strong results from these trials, both speakers
strongly advocated for the use of SGLT-2 inhibitors to treat CKD, agreeing that these therapies confer
substantial CV and renal benefits. Dr. Neuen stated the "challenge for us now is to implement these findings
for the benefit of our patients."

▪ Dr. Neuen asserted CREDENCE "emphatically confirmed the hypothesis that SGLT-2
inhibitors can safely reduce the risk of kidney failure." He attributed this not only to
canagliflozin's "substantial risk reductions" for CV and renal outcomes and its reassuring safety
performance, but he also highlighted CREDENCE's strong design that "specifically [assessed] the
effect of SGLT-2 inhibitors on kidney disease," unlike previous trials such as CANVAS and EMPA-
REG. Since participants in CREDENCE were at higher risk for kidney failure than the participants of
CANVAS and EMPA-REG, Dr. Neuen argued the trial was more powered to determine SGLT-2
inhibitors' effects on CV and renal outcomes, making it comparable in power to the groundbreaking
RENAAL and IDNT RAS blockade trials nearly two decades ago - which enabled this clinical
breakthrough on SGLT-2 inhibitors' efficacy for CKD to finally occur after years of failure.
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▪ Dr. Neuen noted CREDENCE's results "continue to provide important information
that can guide the implementation of canagliflozin and other SGLT-2 inhibitors" in
clinical practice to treat CKD. In particular, he called attention to a noticeable drop in eGFR
observed in the canagliflozin-treated population followed by stabilization over time. While he
mentioned clinicians should be acutely aware of this frequent eGFR dip since there is "substantial"
individual variation in this reduction, he stated canagliflozin's efficacy and safety profile is similar
irrespective of the magnitude of the eGFR decrease, eliminating some concern from implementing it
into treatment regimens. In addition, Dr. Neuen highlighted canagliflozin's 30% mean reduction in
albuminuria after six months, asserting the results "underscore the importance of monitoring
albuminuria to assess long-term cardiovascular and renal risk," since the associated reduction in
cardiorenal risk was largely explained by the lowering in albuminuria. Canagliflozin's convincing
safety and efficacy profile encouraged Dr. Neuen to recommend SGLT-2 inhibitors be "routinely
offered" in combination with RAS blockade to people with type 2 diabetes and CKD, and he
emphasized those with more advanced CKD will "gain the greatest absolute benefit" from this
treatment.
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▪ Dr. Wheeler, co-chief investigator of DAPA-CKD, reviewed results from the trial,
emphasizing that they were extremely encouraging since the trial went further than CREDENCE by
including individuals without diabetes and studying a population with a lower mean eGFR (more
severely impaired kidney function). He was particularly impressed by dapagliflozin's consistent
benefits across several patient subgroups, noting it was similarly beneficial in reducing the risk of
kidney failure, CV death, and HF hospitalization irrespective of diabetes status, CV event history,
CKD cause, and CKD stage. Furthermore, Dr. Wheeler viewed dapagliflozin's safety profile as
"reassuring" for both diabetologists and non-diabetologists since no DKA was observed in those with
diabetes, and those without diabetes did not suffer from hypoglycemia.

◦ Like Dr. Neuen, Dr. Wheeler also highlighted an "acute drop" in eGFR in the
dapagliflozin-treated population, suggesting more work is needed to understand the
cause for this decrease and its implications. Nevertheless, he was encouraged that the
eGFRs of the patients in the dapagliflozin arm quickly "leveled off" and ultimately declined
at a slower rate than those in the placebo group. He believed it was clear dapagliflozin
slowed the progression to end-stage kidney disease despite this initial decrease.

SGLT-2 Inhibitors Lauded for CV and Renal Benefits for Patients With or Without
Diabetes, but are Under-Prescribed

Across the board, SGLT2 inhibitors have shown impressive effects on cardiovascular and
renal outcomes, irrespective of a diabetes diagnosis. A series of presentations, sponsored by
Boehringer Ingelheim and Lilly, highlighted results from numerous recent SGLT2 inhibitor trials. Notably, a
recent meta-analysis combining data from EMPA-REG OUTCOME, CANVAS, DECLARE, CREDENCE, and
VERTIS-CV, found a 15% relative risk reduction (HR=0.85, 95%: 0.78-0.93, p≤0.02) in overall CV death.
Additionally, when a consistent threshold was used to determine kidney function, there was a 38% relative
risk reduction (HR=0.62, 95%: 0.56-0.70, p≤0.09) in kidney disease progression. Furthermore, patients
started seeing improvements quickly after treatment began. In the DAPA-HF trial, significant reductions in
CV death and hospitalizations were evident at 28 days. Unfortunately, fewer than one in four patients with
T2D and cardiovascular disease are on either an SGLT2 inhibitor or a GLP1 agonist. Dr. Lawrence Leiter
(University of Toronto) expressed that given the abundance of remarkable data, the next step is to make sure
patients are receiving these lifesaving therapies.

www.closeconcerns.com 45

https://jamanetwork.com/journals/jamacardiology/fullarticle/2771459
https://www.closeconcerns.com/knowledgebase/r/2d36c833#Symposium:_Results_of_the_EMPA-REG_OUTCOME_Study
https://www.closeconcerns.com/knowledgebase/r/60bae983
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_Profile
https://www.closeconcerns.com/knowledgebase/r/92abfbea
https://www.closeconcerns.com/knowledgebase/r/350adcb4#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_
https://www.closeconcerns.com/knowledgebase/r/8d3a168f#DAPA-HF_Full_Results:_Highly_Significant_26_RRR_on_CV_DeathHHF_in_HFrEF_Patients_Consistent_Effect_in_Diabetes_and_Non-Diabetes_Subgroups_Trial_Enrolled_45_w_Type_2_and_37_with_Prediabetes


▪ Dr. Javed Butler (University of Mississippi) reviewed evidence revealing SGLT2
inhibitors are effective in patients with or without diabetes. The DAPA-HF trial inclusion
criterion of left ventricular ejection fraction (LVEF) ≤40% was independent of a diabetes diagnosis.
Patients receiving dapagliflozin saw a 26% (p<0.00001) relative risk reduction in CV death or
worsening HF events over two years. For patients with diabetes, the RRR for CV death or HF
hospitalization was 25%, while for people without diabetes, the RRR was 27%. The nearly identical
results suggest that diabetes is not crucial to the therapeutic mechanism of the SGLT2 inhibitor, and
Dr. Butler concluded by saying that empagliflozin and dapagliflozin are the new standard of care for
patients with HFrEF.

▪ In patients with chronic kidney disease, Dr. David Cherney (University of Toronto)
presented similar results - patients with and without diabetes had nearly identical
outcomes. The DAPA-CKD trial, which enrolled 4000 patients with CKD, concluded earlier than
expected in March 2020 due to its extremely promising results. The data showed subjects benefitted
greatly from the study, with a nearly 44% relative risk reduction in renal-specific outcomes. Dr.
Cherney noted that there is a fairly common eGFR "dip" that occurs when patients begin SGLT2
treatment but that this shouldn't scare providers off because in the long run SGLT2 inhibitors
demonstrate a protective effect.

▪ Dr. Jennifer Green (Duke University) emphasized the update in ADA Standards of
Care that adds SGLT2 to the treatment algorithm for high-risk patients, independent
of A1c and metformin use. The recent change incorporated evidence from the VERTIS-CV,
SCORED, SOLOIST-WHF, and EMPEROR-Reduced trials. The meta-analysis showed that the
relative risk reduction on MACE outcomes for SGLT2-treated patients on metformin was about 7%,
while patients not on metformin saw a reduction of about 18%. Thus, MACE reductions in both
categories suggest providers should feel comfortable prescribing an SGLT2 inhibitor to their high-
risk patients irrespective of their metformin use.

SGLT-2 Inhibitor Posters

Title Authors Details + Takeaways

Effects of Canagliflozin (CANA)

on Major Adverse

Cardiovascular Events (MACE)

by Baseline EGFR: Pooled

Hispanic Subgroup Analysis

from the CANVAS Program and

CREDENCE

Matthew R. Weir,

Jagadish Gogate, CV

Damaraju, Ricardo

Correa-Rotter, Kenneth

W. Mahaffey

▪ Analysis of data from the

double-blind RCT CANVAS

Program (n=10,142) and

CREDENCE trials (n=4,401) to

determine impact of

canagliflozin on MACE risk in

Hispanic patients with different

eGFR baselines (three

subgroups: <45, 45-60, >60

mL/min/1.73m2)

▪ Canagliflozin reduced the risk

of MACE in the overall

population by 17% (HR= 0.83,

95% CI: 0.75, 0.92) and in the

Hispanic cohort by 29%

(HR=0.71, 95% CI: 0.55, 0.92),

regardless of baseline eGFR
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▪ Even Hispanic patients with a

baseline eGFR <45 mL/min/

1.73m2 saw a significant

reduction in MACE (HR=0.51,

95% CI: 0.30, 0.85)

▪ Safety outcomes in the Hispanic

cohort were similar to that of

the overall pooled data

Prescribing of SGLT2 Inhibitors

in Primary Care: A Qualitative

Study of Primary Care

Physicians and

Endocrinologists

Tamara Milder, Sophie

Stocker, Melissa, Baysari,

Richard O. Day, Jerry

Greenfield

▪ Qualitative study included

interviews with 15 PCPs and 12

endocrinologists in New South

Wales, Australia to evaluate the

utilization of SGLT-2 inhibitors

in primary care for type 2

diabetes

▪ Identified two causes of

provider hesitancy to prescribe

SGLT2s: (i) limited knowledge

of the benefits; and (ii) a shift in

the focus of type 2 treatment

from glycemia to cardio-renal

risk protection

▪ Though many PCPs recalled

learning about SGLT2s from a

pharmaceutical representative,

many also stated that ideally

they would be educated by

endocrinologists, independent

of pharmaceutical company

sponsorship

Cardiorenal Outcomes with

Ertugliflozin by Baseline (BL)

Glucose-Lowering Agent (GLA):

An Analysis from VERTIS CV

Bernard Charbonnel,

Samuel Dagogo-Jack,

Christopher P. Cannon,

David Cherney,

Francesco Cosentino,

Darren K. Mcguire,

Weichung J. Shih, Jie

Liu, Annpey Pong, Ira

Gantz, Robert Frederich,

James P. Mancuso,

Richard E. Pratley

▪ Sub-analysis of RCT VERTIS

CV (n=8,246) to assess the

effect of ertugliflozin in patients

with established ACSVD and

type 2 diabetes by baseline

glucose lowering agents

(metformin, insulin,

sulfonylureas, and DPP-4

inhibitors)

▪ The effects of ertugliflozin on

CV and kidney outcomes were
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NOT significantly modified by

baseline glucose lowering agent

use

▪ Ertugliflozin was not associated

with an increased risk of

symptomatic or severe

hypoglycemia

Does Sacubitril/Valsartan

Combination Therapy Provide

Additional Renal Benefits in

Type 2 Diabetes Mellitus

Receiving Canagliflozin?

Vishal Gupta, Vaishali

Teli
▪ Retrospective, one-year study

compared matched patients on

canagliflozin-only treatment to

patients on canagliflozin and

sacubitril/valsartan (SVC)

combination therapy for T2D

treatment (n=98)

▪ No significant difference in

eGFR (p=0.953) or UACR

(p=0.92) between canagliflozin

and canagliflozin + SVC groups

▪ Sacubitril/Valsartan

combination therapy does not

provide any additional renal

benefits in T2DM receiving

canagliflozin

Ertugliflozin (ERTU) Delays

Insulin Initiation and Reduces

Insulin Dose Requirements in

Patients with Type 2 Diabetes

(T2D): An Analysis From

VERTIS CV

Samuel Dagogo-Jack,

Robert Frederich,

Bernard Charbonnel, Jie

Liu, Christopher P.

Cannon, Harry Shi,

Darren K. Mcguire,

David Cherney,

Francesco Cosentino,

Weichung J. Shih,

Urszula Masiukiewicz,

Ira Gantz, Richard E.

Pratley

▪ Analysis of VERTIS CV

(n=8,248) assessed the impact

of ertugliflozin (5 mg or 15 mg)

on insulin therapy dose

requirements in type 2s with

ASCVD and a baseline A1c of

7%-10.5%

▪ At baseline, 47% were on

insulin; the patients on insulin

had longer duration of T2D

(~16.2 yrs vs 10.1 yrs), higher

A1c (8.4% vs 8.1%), and less

frequent users of sulfonylurea

(16.4% vs 63.1%)

▪ In insulin-naïve patients,

ertugliflozin significantly

reduced the likelihood of
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insulin initiation by 30% and

36% for 5 mg and 15 mg groups

of ertugliflozin, respectively (5

mg: HR= 0.70, 95% CI:

0.58-0.84, p<0.001 15 mg:

HR=0.64, 95% CI 0.53-0.78,

p<0.001) and delayed new

insulin initiations by up to ~1.8

years vs. placebo

▪ In patients on insulin at

baseline, the change in insulin

at month 60 was −2.47 U/day

with 5 mg, −1.77 U/day with 15

mg, and +9.42 U/day with

placebo

Glycemic Efficacy and Safety of

Ertugliflozin (ERTU) in Patients

with Type 2 Diabetes (T2D) and

Chronic Kidney Disease Stage 3

(CKD 3): An Analysis from

VERTIS CV

Samuel Dagogo-Jack,

Richard E. Pratley, David

Cherney, Bernard

Charbonnel, Darren K.

McGuire, Francesco

Cosentino, Weichung J.

Shih, Jie Liu, Robert

Frederich, James P.

Mancuso, Annaswamy

Raji, Ira Gantz

▪ Analysis of VERTIS CVOT

(n=8,246) to assess glycemic

efficacy and safety of

ertugliflozin in patients with

Stage 3 CVD(n=1,776), defined

as eGFR of 30-<60 mL/min/

1.73 m2

▪ At week 18, patients with Stage

3 CVD saw significant

reductions in A1c relative to

placebo at -0.27% with 5 mg of

ertugliflozin and -0.38% with 15

mg of ertugliflozin (p<0.001 for

both groups)

▪ Stage 3 CKD patients on

ertugliflozin also saw significant

adjusted reductions in

bodyweight: -1.4 kg for the 5

mg- ertugliflozin cohort and -1.5

kg for the 15 mg - ertugliflozin

cohort

▪ Those on ertugliflozin also saw

a significant reduction in

systolic BP relative to the

placebo group (-2.9 mm Hg for

5 mg; -3.2 mm Hg for 15 mg)
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▪ No difference in overall adverse

events, symptomatic

hypoglycemia, hypovolemia,

and kidney-related adverse

events between ertugliflozin

and placebo

Empagliflozin Reduced the

Total Burden of Events Leading

to or Prolonging Hospitalization

in EMPA-REG OUTCOME

Silvio E. Inzucchi,

Christoph Wanner,

David H. Fitchett,

Bernard Zinman, Stefan

Anker, Michaela

Mattheus, Ola Vedin,

Stefan Hantel, Søren S.

Lund

▪ Post hoc analysis to assess the

effect of empagliflozin (10 mg or

25 mg) vs. placebo on all-cause

hospitalization (ACH) and an

ACH/all-cause mortality (ACM)

composite in type 2s (n =

7,020)

▪ Empagliflozin reduced the risk

of total events of ACH by 22%

vs. placebo (HR=0.78,

p<0.0001) and ACH/ACM by

24% vs. placebo (HR=0.76,

p<0.0001)

▪ The number of ACH/ACM

events prevented by

empagliflozin vs. placebo was

67.7 per 1000 patient-years

(95% CI: 95.9, 39.5); the

number needed to treat (NNT)

over the 3-year trial to prevent

one event was 4.9 (95% CI:

3.5,8.4)

Ertugliflozin in Older Patients

with Type 2 Diabetes (T2D): An

Analysis from VERTIS CV

Richard E. Pratley,

Samuel Dagogo-Jack,

Bernard Charbonnel,

David Cherney,

Francesco Cosentino,

Darren K. McGuire,

Margaret N. Essex, Philip

L. S. Jones, Jie Liu,

Ingrid A. Adamsons,

David Lawrence,

Weichung J. Shih,

Christopher P. Cannon

▪ Analysis of cardiorenal

outcomes and safety of

ertugliflozin (5 mg or 15 mg) in

older patients in the VERTIS

CVOT (n=8,238)

▪ 50% of participants were ≥65

years (baseline A1c 8.1%), with

11% ≥75 years (baseline A1c

8.0%)

▪ Cardiorenal benefits of

ertugliflozin in >65 years sub-

population were consistent with

the overall cohort

www.closeconcerns.com 50

https://diabetes.diabetesjournals.org/content/70/Supplement_1/790-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/790-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/790-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/790-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/791-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/791-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/791-P


▪ Ertugliflozin was generally well-

tolerated in patients ≥65 years

and ≥75 years with no new

safety concerns in these older

patients

Comparative Safety of

Empagliflozin in Routine Care

Patients: Interim Results from

the Empagliflozin Comparative

Effectiveness and Safety

(EMPRISE) Study

Elisabetta Patorno,

Helen Tesfaye, Deborah

J. Wexler, Robert Glynn,

Mehdi Najafzadeh, Lily

G. Bessette, Heidi

Zakoul, Lisette

Koeneman, Anouk

Deruaz-Luyet, Sebastian

Schneeweiss

▪ EMPRISE assessed the

effectiveness, safety, and

healthcare utilization of

empagliflozin vs. DPP-4

inhibitors, based on matched

patient data from Medicare and

two U.S. commercial claims

datasets (2014-2019)

▪ Over a mean follow-up of 6.3

months, patients who initiated

empagliflozin had an elevated

risk of DKA (HR: 2.0, RD: 1.4

per 1000 patient years) and a

decreased risk of acute kidney

injury hospitalization (HR:

0.66, RD: -8.6 per 1000 PY)

compared with those starting

DPP-4 inhibitors

▪ Empagliflozin initiators had a

similar risk of lower-limb

amputations and fractures

compared with DPP-4 users

Luseogliflozin Suppresses Fine

Glycemic Fluctuation Late at

Night: New Aspect of SGLT2

Inhibitor

Keishi Yamauchi
▪ Study assessing impact of

luseogliflozin (2.5 mg) on

glycemic variation in six type

2s; glucose levels measured

every 15 minutes from

11pm-3am by Freestyle Libre

Pro

▪ ~50% reduction of coefficient of

variation (CV) of glucose levels:

11.6±4.8 pre-treatment, 4.1±2.5

post-treatment (p<0.01)

▪ Suppressive effect not observed

with sulfonylurea or DPP-4

inhibitors
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▪ Indicates a new effect of SGLT2

inhibitors, suggesting potential

to reduce blood vessel damage

via regulation of fine glycemic

fluctuation, but the clinical

significance of the findings is

unclear

Phase 3 Results of Fixed-Dose

Combination of Remogliflozin

Etabonate and Vildagliptin in

Indian T2DM Patients

Brij Mohan, Manoj S.

Chawla, Rahul. R.

Kodgule, Monika

Tandon, Sagar Katare,

Sachin Surawanshi,

Hanmant V. Barkate

▪ Phase 3 double-blind RCT

comparing a fixed-dose

combination of twice daily 100

mg remogliflozin etabonate and

50 mg vidagliptin to once daily

fixed dose 25mg empagliflozin

and 5 mg linagliptin in 182

Indian type 2s on stable

metformin therapy and with an

A1c of 8%-11% at baseline

▪ No significant difference in

16-week Ac1 reduction between

remogliflozin/ vidagliptin arm

and empagliflozin/linagliptin

arm (1.41% vs. 1.36%, p=0.82)

▪ No significant difference in

16-week Ac1 reduction between

remogliflozin/ vidagliptin arm

and empagliflozin/linagliptin

arm (28% vs. 31%, p=0.66)

Risk of Severe Complications of

Urinary Tract Infection in Real-

World Use of Dapagliflozin

Catherine Johannes, J.

Bradley Layton, Daniel C.

Bleachler, Ryan M.

Ziemiecki, Ling Li,

Heather Danysh, Jade

Dinh. Phillip Hunt,

Cecilia Karlsson, Hungta

Chen, Alicia Gilsenan

▪ Retrospective study found no

increased risk of severe urinary

tract infections (sUTI) for

female type 2s who used

dapagliflozin (n=17,265)

compared to other glucose-

lowering drugs (n=161,176)

(HR=0.93; 95% CI: 0.73-1.18)

▪ Serious UTI events included

hospitalizations or ED visits

from urosepsis and

pyelonephritis

Risk of Acute Liver Injury in Catherine Johannes, J.
▪ Non-interventional, post-
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Real-World Use of

Dapagliflozin

Bradley Layton, Daniel C.

Beachler, Ryan M.

Ziemiecki, Ling Li,

Heather E. Danysh, Jade

Dinh, Phillip Hunt,

Cecilia Karlsson, Hungta

Chen, Alicia Gilsenan

authorization safety study

comparing the incidence of

hospitalization for acute liver

injury for new T2D users of

dapagliflozin and new users of

comparator glucose lowering

drugs

▪ Study included >28,000

person-years of dapaglifozin

exposure and did not show any

evidence of an increased risk of

acute liver injury associated

with dapagliflozin compared

with other glucose lowering

drugs (IRR=.85; 95% CI

0.59-1.24)

▪ Results are consistent with

DECLARE-TIMI trial, which

found a null effect on acute liver

injury from dapagliflozin

relative to placebo

Economic Benefits of Initiating

Empagliflozin vs. GLP-1

Receptor Agonists among

Patients with Type 2 Diabetes

Pratik Pimple, Aditya

Raju, Eileen Farrelly,

Sharash Shetty

▪ A retrospective matched cohort

design assessed the all-cause

healthcare costs of initiation of

empagliflozin vs. GLP-1s in

43,588 type 2s

▪ Empagliflozin all-cause costs

were $273 lower than GLP-1

costs (p<0.001), driven

primarily by reduced pharmacy

costs, which were $195 lower

(p<0.01), and reduced medical

costs, which were $78 lower

(p<0.01)

▪ A sub-analysis containing

10,694 patients who were

already on metformin and

began GLP-1 or SGLT2 as a

second-line treatment found

that patients on empagliflozin

paid $271 less for all-cause total

costs compared to those who

www.closeconcerns.com 53

https://diabetes.diabetesjournals.org/content/70/Supplement_1/806-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/806-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/808-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/808-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/808-P
https://diabetes.diabetesjournals.org/content/70/Supplement_1/808-P


added GLP-1s

The Role of Industry and NIH/

Academia in the Clinical

Development of GLP-1 Agonists

and SGLT2 Inhibitors

Brian R. Kocak, Zachary

Kassir, Jing Luo
▪ Investigated the role of NIH/

academia in the development of

GLP-1s and SGLT2s, which

often have a high price because

of high development costs,

based on data from 200 GLP-1

and 104 SGLT2 phase 3 trials

from clinicaltrials.gov

▪ 90% of GLP-1 trials were

funded by industry, but 52%

were led by NIH-supported

scientists

▪ 89% of SGLT2 trials were

funded by industry, but 42%

were led by NIH-supported

scientists

▪ The first drugs approved in each

class, exenatide and

canagliflozin, received more

funding than the subsequent

drugs in each class

▪ The data suggest that NIH

funding - either directly or

indirectly through intellectual

leadership - played a significant

role in the development of these

drugs

Effectiveness and Safety of

Empagliflozin in Routine Care

in Europe and East Asia:

Results from the Empagliflozin

Comparative Effectiveness and

Safety (EMPRISE) Study

Avraham Karasik,

Stefanie Lanzinger, Elise

Tan, Daisuke Yabe, Dae

Jung Kim, Wayne Sheu,

Cheli Melzer Cohen,

Reinhard Holl, Kyoung

Hwa Ha, Thomas

Nystrom, Leo Niskanen,

Majken Linnemann

Jensen, Moe Kyaw, Julio

Nunez, EMPRISE EU

and East Asia Study

Group

▪ The EMPRISE study

retrospectively compared the

effectiveness and safety of

empagliflozin vs. DPP-4

inhibitors in type 2s from

Europe, Israel, and East Asia

based on EHR data from 66,915

type 2s

▪ Patients on empagliflozin had a

29% relative risk reduction

(RRR) in HHF compared to

those on DPP-4s (0.60-0.82),
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26% RRR in stroke (0.62-0.88)

and a 45% RRR in all-cause

mortality.

▪ Empagliflozin users had a

higher rate of diabetic

ketoacidosis than did DPP-4

users (HR=1.82, 1.12-2.95)

The Impact of Canagliflozin on

the Risk of Neuropathy Events:

Results from the CREDENCE

Trial

Jinlan Liao, Amy Kang,

Chao Xia, Clare Arnott,

Gian Luca Di Tanna,

Arun Krishnan, Carol

Pollock, Rajiv Agarwal,

George Bakris, Hiddo

Heerspink, Adeera Levin,

Dick de Zeeuw, Bruce

Neal, Hong Zhang, David

Wheeler, Bernad

Zinman, Kenneth

Mahaffey, Vlado

Perkovic, Meg Jardine,

Brendan Smyth

▪ Analysis of the CREDENCE trial

(n=4,401) comparing

neuropathy-related adverse

events in patients receiving

canagliflozin vs. placebo

▪ 48.8% of the participants had a

diagnosis of neuropathy at

baseline

▪ Canagliflozin had no impact on

overall neuropathy-related

adverse events (HR=1.03,

p=0.66), nor on specific

neuropathy-related adverse

events, including sensorimotor

polyneuropathy (HR 0.93, 95%

CI 0.69 to 1.25, p=0.63);

diabetic neuropathy (HR 0.91,

95% CI 0.68 to 1.22, p=0.52), or

non-autonomic neuropathy

(HR 1.03, 95% CI 0.87 to 1.21,

p=0.77)

Canagliflozin Improves

Cardiovascular and Renal

Outcomes across Broad

Geographic Regions: Results

from CREDENCE

Kathryn Cardoza, Amy

Kang, Brendan Smyth,

Tae Won Yi, Gian Luca

Di Tanna, Carol A.

Pollock, Dick De Zeeuw,

David Wheeler,

Christopher Cannon,

Bernard Zinman, Meg

Jardine, Clare Arnott,

Adeera Levin, and

Kenneth Mahaffey

▪ Sub-analysis of the CREDENCE

trial assessing the effects of

canagliflozin on kidney and CV

events in patients with T2D and

CKD (n=4,401) across 34

countries

▪ Canagliflozin reduced the risk

of kidney and CV events across

geographic regions

▪ Canagliflozin use incurred a

30% relative risk reduction on

primary outcome composite,
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which included end-stage

kidney disease (dialysis,

transplantation, or sustained

eGFR <15ml/min/1.73m2), a

doubling of serum creatine, or

death from renal or CV causes

(HR=0.70, 95% CI:0.59-0.82),

with no evidence of

heterogeneity across different

geographic regions

▪ Canagliflozin use was associated

with a 31% RRR in CV death/

HHF (HR=0.69, 95% CI:

0.57-0.83) and a 0.34% RRR in

doubling of serum creatinine,

ESKD, or death (HR=0.66,

95%CI: 0.53-0.81) with no

evidence of heterogeneity across

different geographic regions

GLP-1 Agonists
AMPLITUDE-O Full Results: GLP-1 Efpeglenatide Delivers 27% RRR on MACE,
Becoming First Exendin-Based GLP-1 to Find CVOT Success in Patients with Type
2 and CV/Renal Disease

Headlining Day #4 of ADA, positive results of the AMPLITUDE-O CVOT for ex-Sanofi GLP-1
agonist efpeglenatide were published today in NEJM and outlined in detail during an
afternoon symposium. As highlighted by Dr. Stefano del Prato (University of Pisa), over the past 30 years,
while there have been some improvements to the prevalence of CKD in people with diabetes, there have been
no major changes to the prevalence of CV complications. (We note we're not sure about the last couple of
years, since virtually all data we've seen is a couple of years old.) As represented by a 2019 meta-analysis of
GLP-1 receptor agonist CVOTs, however, there has been a plethora of positive data on the effects of GLP-1s on
CVD. That said, uncertainty about whether exendin-4 based GLP-1 agonists provide the same benefit has
persisted, given that exenatide was not found to be superior to placebo on 3P-MACE in the EXSCEL CVOT
(which we questioned at the time and have been doing so pretty much since 2018). Thus, the AMPLITUDE-O
trial study of exendin-4 based efpeglenatide not only provides valuable information on efpeglenatide itself,
but also, the exendin-4 GLP-1 class more broadly.

▪ Dr. Carolyn Lam (Duke University) emphasized the global scope of this Sanofi-
sponsored study, which included 4,076 participants from a whopping 28 countries. The
randomized, double-blind, placebo-controlled trial examined whether a weekly injection of 4 mg or
6 mg of efpeglenatide was non-inferior to placebo on the primary outcome of MACE in people with
type 2 diabetes who were at high risk for cardiovascular events. Following proof of noninferiority for
the primary outcome, the statistical plan called for hierarchal analysis of superiority on MACE and
several secondary outcomes: expanded MACE including coronary revascularization or
hospitalization for unstable angina, renal composite of new or worsening nephropathy (new
macroalbuminuria, sustained eGFR fall ≥40%, dialysis or renal replacement, or sustained eGFR <15
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ml/min/1.73 m2), MACE or non-CV death, renal function outcome, and a composite outcome of
MACE, non-CV death, heart failure, or the renal function outcome. Randomization was stratified
according to region and current or future use of SGLT-2 inhibitors or neither. Participants were
given efpeglenatide on top of pre-randomization therapy (which remained stable for the first 12
weeks of the study); the study continued until 330 MACE events occurred.

◦ The baseline characteristics of the 4,076 patients enrolled in the
AMPLITUDE-O Trial were as follows: mean age of 64.5 years, mean diabetes
duration of 15.4 years, 87% white, 33% female, mean A1c of 8.9%, mean eGFR of 22%, 90%
with prior CV disease, 63% of participants on insulin, and 15% of participants on an
SGLT-2 inhibitor. Notably, this study has the longest duration of diabetes, lowest eGFR,
highest A1c, highest insulin use, and highest use of SGLT-2 inhibitors at baseline
compared to other GLP-1 agonist CVOTs. The retention and adherence of AMPLITUDE-O
was quite high: 97% patients were retained throughout the trial with 99.9% vital status,
and 81% of patients were on efpeglenatide at last visit. The subjects were followed for a
fairly short time, just a median of 1.8 years.

▪ Dr. Julio Rosenstock (University of Texas) continued with a discussion of
efpeglenatide's excellent metabolic results and positive safety profile. Overall, treatment
with efpeglenatide reduced average A1c (-1.2%; p<0.001), weight (-2.6 kg; p<0.001), BMI (-0.92 kg/
m2; p<0.001), systolic blood pressure (-1.5 mm Hg; p<0.001), and pulse pressure (-2.1 mm Hg;
p<0.001) vs. placebo. Importantly, the substantial reduction in A1c occurred despite the use of
additional glucose-lowering agents in the placebo group over the duration of the study. Consistent
with other GLP-1 receptor agonists, treatment with efpeglenatide led to a moderate increase in heart
rate (+3.9 bpm; p<0.001). Efpeglenatide was generally safe and well-tolerated, showing a similar
safety profile to other GLP-1 receptor agonists. The discontinuation rate for adverse events was
slightly higher among those receiving efpeglenatide vs. placebo (5.4% vs. 3.4%; p = 0.015), and the
majority of discontinuations were for GI effects (3.3% vs. 1.8%; p=0.009). There was no statistically
significant increased risk of pancreatic events, pancreatitis, pancreatic or other cancers, severe
hypoglycemia, worsening of retinopathy, acute renal failure, injection reactions or any other
spontaneously reported adverse events during the trial period.

▪ Lead investigator Dr. Hertzel Gerstein (McMaster University) unveiled the positive
cardiovascular outcomes reported in AMPLITUDE-O, with efpeglenatide showing both non-
inferiority and superiority to placebo on primary and secondary outcomes and positive trends in
exploratory outcomes. Efpeglenatide 4 mg or 6 mg conferred a significant 27% RRR (HR=0.73; 95%
CI: 0.58-0.92; p<0.0001 for non-inferiority; p=0.0069 for superiority) on the primary outcome of
composite MACE (first non-fatal MI, stroke, or death from CVD or undetermined cause). Dr.
Gerstein emphasized that Kaplan-Meier curves for efpeglenatide and placebo diverged within the
first three months after randomization, highlighting the GLP-1's early efficacy. Per the trial's design,
additional outcomes were assessed for superiority hierarchically until results were unsignificant.
The secondary expanded MACE, renal composite, and MACE/non-CV death outcomes all showed
significant risk reductions from treatment with efpeglenatide (HR=0.79, p=0.20; HR=0.68,
p<0.0001; HR=0.73, p=0.004; respectively).
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◦ When comparing 4 mg and 6 mg doses to placebo on the MACE outcome,
efpeglenatide showed a dose-dependent effect, with the 6 mg dose conferring greater
reductions in hazard ratio (HR=0.65 vs. HR=0.82). Exploratory analyses also trended in the positive
direction for the effects of efpeglenatide. Though the trial was not powered to look at efpeglenatide's
effects on each MACE component outcome, efpeglenatide trended toward benefit in fatal or nonfatal
MI (HR=0.95), nonfatal MI (HR=0.78), fatal or nonfatal stroke (HR=0.74), nonfatal stroke
(HR=0.79), CV death (HR=0.72), all-cause death (HR=0.78), and heart failure hospitalization
(HR=0.61).
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◦ When comparing MACE effects among subgroups, there was no evidence of differential
effects by baseline SGLT-2 inhibitor use. According to Dr. Gerstein, this indicates that the overall
27% reduction in hazard ratio can be generalized to participants regardless of background SGLT-2
medication. Efpeglenatide's effects were also independent of baseline eGFR and metformin use and
consistent across a variety of demographic factors (see renal outcomes for a full rundown).

▪ Up next, Dr. Richard Pratley (AdventHealth Translational Research Institute,
Orlando) expertly broke down efpeglenatide's renal results. Broadly speaking,
efpeglenatide was shown to significantly decrease albuminuria and the development of
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macroalbuminuria (UACR 21% lower; 95% CI:14-28, p<0.001) and decrease the rate of decline in
eGFR (0.87 ml/min/1.73 m2 higher; 95% CI: 0.27-1.51, p=0.005). As the third endpoint of its
hierarchical assessment, efpeglenatide was assessed on the kidney composite outcome of (i) new
macroalbuminuria (ACR >300 mg/g) and ≥30% rise from baseline; (ii) decrease in eGFR by ≥40%
from baseline for ≥30 days; (iii) renal replacement therapy for ≥90 days; and (iv) eGFR <15 ml/
min/1.73 m2 for ≥30 days. Impressively, efpeglenatide delivered a statistically significant 32%
relative risk reduction on this renal composite (HR=0.68; 95% CI: 0.57-0.79, p<0.0001).
Importantly, a pre-specific subgroup analysis, comparing the kidney composite based on sex, age
(<65 years old or ≥65 years old), ancestry (White, Black, Asian, Other), region (USA/Canada, Latin
America, Europe, Other), diabetes duration (<10 years or ≥10 years), baseline A1c (<8% or ≥8%),
BMI (median <31.9 or ≥31.9), and eGFR (median <71.5 or ≥71.5) found similar effects across clinical
subgroups (p-value of interaction non-significant). Of particular interest, a pre-specified subgroup
analysis based on baseline SGLT-2 inhibitor usage (yes or no; 15.2% of participants using SGLT-2
inhibitors) found no difference in effect (p-value of interaction=0.38), signaling that efpeglenatide is
just as effective on renal outcomes in people taking or not taking an SGLT-2 inhibitor.

▪ Dr. Naveed Sattar (University of Glasgow) concluded the session with findings of a
meta-analysis of eight major GLP-1 agonist CVOTs including the results of
AMPLITUDE-O. While it is accepted that GLP-1s reduce CV events, all-cause death, and some
renal outcomes in type 2, uncertainty remains on exendin 4-based GLP-1s and effects on HF and
other renal outcomes. Overall, the meta-analysis revealed that all GLP-1s analyzed decreased 3-point
MACE, all-cause mortality, heart failure hospitalization, and renal dysfunction without additional
risk of severe hypoglycemia, retinopathy, or pancreatic side effects. Importantly an analysis on
GLP-1 homology found no interaction based on human vs. non-human GLP-1 homology, and Dr.
Sattar concluded that "almost definitively," there is no difference in MACE outcomes based on
GLP-1 homology. To close out this discussion, Dr. Sattar emphasized that the AMPLITUDE-O trial
showed that efpeglenatide safely reduces major CV and renal outcomes in both low and high-risk
populations with type 2 diabetes with the additional effects of reducing blood glucose levels, blood
pressure, and weight.
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▪ The ever-eloquent Dr. Amanda Adler (University of Oxford) closed the session with
valuable independent commentary. Overall, particularly given that Dr. Adler's commentary is
often characterized as steady and neutral, she definitely sounded rather positive. And who wouldn't
be? She highlighted efpeglenatide's safety, efficacy on lowering risk of CV and renal disease,
likelihood to satisfy regulators, use of a population outside of SGLT-2 inhibitors' marketing
authorization (i.e., low eGFRs), and clear labelling of results as being exploratory, to name a few.
That said, Dr. Adler did point out a number of perceived shortcomings of the trial design and
potential areas of controversy.

◦ First, Dr. Adler emphasized that any publications on AMPLITUDE-O must explicitly state
that the trial was primarily designed as a non-inferiority trial; during Q&A, Dr. Julio
Rosenstock pushed back on this critique, however, and emphasized that while this is true,
the data is just as supportive of superiority as data for other GLP-1s. We hadn't
remembered that point and thought the superiority was all the more impressive.

◦ Second, Dr. Adler questioned whether a placebo comparator is truly clinically relevant. Dr.
Adler was critical of the fact that the AMPLITUDE-O authors did not more explicitly
discuss why they had chosen placebo as their comparator and proposed that putting
efpeglenatide up against another GLP-1 with known CV benefit may have been a more
meaningful decision. We can imagine cost may have had something to do with it. Dr.
Adler, however, did find that placebo was likely the "correct comparator for renal disease,"
given that efpeglenatide would be added on to existing renal therapies (rather than used to
replace them).

◦ Third, Dr. Adler questioned why the trial design had only controlled for region and SGLT-2
inhibitor use, as opposed to other cardioprotective drugs as well.

◦ Last, Dr. Adler critiqued the inclusion of "potential future use" of SGLT-2 inhibitors as part
of SGLT-2 inhibitor concurrent use, given that "not all doctors do what they say they're
going to do."

◦ In totality, we found Dr. Adler's appraisal to be an interesting and fair assessment of the
trial that acknowledged shortcomings, but overall, found the data quite compelling.

▪ As we wrote on Saturday, when results of efpeglenatide's AMPLITUDE-M
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monotherapy trial read out, it was a bumpy road for the ex-Sanofi GLP-1. As
background, efpeglenatide was first licensed from Hanmi by Sanofi in 2015. Its development
program then stalled in 2019 when Sanofi discontinued its diabetes therapy R&D. As we understand
it, Sanofi and Hanmi then entered into negotiations in May 2020, which resulted in the drug finally
landing back at Hanmi in September 2020. Given these positive results, and Dr. Adler's assessment
that the data is "likely to satisfy regulators," we'll be curious to see if Hanmi moves to submit the
drug for approval. As of late, Hanmi has been hard at work developing combination incretins, and
plans to combine efpeglenatide with LAPS glucagon analog HM15136 have already been announced.
Considering the immense amount of work that went into completing AMPLITUDE-O and its
successful results, we'd love to see efpeglenatide reach the market and serve as another valuable
option for people with type 2 diabetes. This is especially true given the likelihood they'll have of
receiving a label for renal protection as well as cardio protection.

Full SURPASS-2 Results for Lilly's GLP-1/GIP Tirzepatide vs. Novo Nordisk's
Semaglutide Published in NEJM; 60% of Participants on 15 mg Achieve A1c ≤6.5%
and 10% Weight Loss, Without Hypoglycemia

Kicking off with major news in the publication world, full results from the SURPASS-2 trial,
assessing Lilly's dual GLP-1/GIP receptor agonist tirzepatide vs. Novo Nordisk's GLP-1 semaglutide (1.0 mg)
in people with type 2 diabetes, were published in the New England Journal of Medicine today, along with an
editorial by Dr. Katherine Tuttle, "Breaking New Ground with Incretin Therapy in Diabetes." Publication was
timed with the release of the SURPASS-2 poster at ADA (84-LB), of which we'll hear further details on during
a SURPASS symposium on Tuesday.

As a reminder, tirzepatide conferred statistically significant A1c and body weight reductions from baseline
compared to semaglutide in all three treatment arms (5 mg, 10 mg, and 15 mg) by efficacy estimand (efficacy
prior to discontinuation of study drug or initiating rescue therapy for persistent hyperglycemia). More
specifically, tirzepatide delivered:

▪ A1c reduction: -2.09% (5 mg), -2.37% (10 mg), -2.46% (15 mg), -1.86% (semaglutide)

▪ Weight reduction: -7.8 kg (-8.5%, 5 mg), -10.3 kg (-11.0%, 10 mg), -12.4 kg (-13.1%, 15 mg), -6.2 kg
(-6.7%, semaglutide)

▪ Percent of participants achieving A1c <7%: 85% (5 mg), 89% (10 mg), 92% (15 mg), 81%
(semaglutide)

▪ Percent of participants achieving A1c <5.7%: 29% (5 mg, not controlled for type 1 error), 45% (10
mg), 51% (15 mg), 20% (semaglutide)

Using the treatment-regimen estimand (efficacy irrespective of adherence to the investigational medicine or
introduction of rescue therapy for persistent severe hyperglycemia), results were slightly less robust, though
tirzepatide still delivered statistically significant A1c and body weight reductions across all three doses.

Along with these topline results, Lilly published data on two new pre-specified exploratory analyses. The first
assessed the proportion of patients who achieved an A1c ≤6.5% and weight loss of 10% or greater, while not
experiencing hypoglycemia <54 mg/dl or severe hypoglycemia. Very impressively, 32% of participants in the 5
mg arm, 41% in the 10 mg arm, and a whopping 60% in the 15 mg arm achieved this composite endpoint vs.
22% on semaglutide 1 mg. Of course, we'd expect higher rates from the semaglutide arm if given at higher
doses, nevertheless, these are extremely positive rates for all four drug arms. Another exploratory analysis
assessed tirzepatide's effects on fasting lipids. At the highest 15 mg dose, tirzepatide conferred a 24.5%
reduction in triglycerides, 23.7% reduction in VLDL cholesterol, and a 7.1% increase in HDL ("good")
cholesterol, supporting the drug's possible efficacy on lipid endpoints as well. We'll be back with more on
tirzepatide on Tuesday.
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Ex-Sanofi GLP-1's Second Act? Efpeglenatide Meets Primary Endpoint in Phase 3
AMPLITUDE-M Monotherapy Trial; CVOT Data Coming Monday

It's been a bumpy road for efpeglenatide, and we're curious to see if the once-weekly GLP-1
will have a happy ending. As background, since efpeglenatide was first licensed from Hanmi by Sanofi in
2015, its development program then stalled in 2019 when Sanofi discontinued its diabetes therapy R&D. As
we understand it, Sanofi and Hanmi negotiations in May 2020 resulted in the drug finally landed back at
Hanmi in September 2020; while we can't say we particularly blame Sanofi for electing not to compete at
every turn with Novo Nordisk and Lilly, we were very happy to see that the results for this trial would be
announced. In sum, with this program, efpeglenatide's AMPLITUDE-M monotherapy trial was the only one to
be carried to completion, but - like Lexicon's SGLT-1/2 inhibitor sotagliflozin, which wowed with CVOT data
in SOLOIST/SCORED despite the trials closing early - efpeglenatide may see a second act, largely depending
on truncated AMPLITUDE-O CVOT data.

▪ Today, however, we were treated to a first glimpse of positive data on efpeglenatide
from Dr. Juan Frias (National Research Institute, Los Angeles, CA), who presented
results from AMPLITUDE-M. Efpeglenatide met its primary endpoint, delivering statistically
significant A1c reductions at Week 30 (-1.6% at the highest 6 mg dose from 8.05% at baseline vs.
-0.5% with placebo from 7.97% at baseline, p<0.0001). Furthermore, the rate of participants who
achieved an A1c <7.0% or ≤6.5% was statistically higher than placebo across all three doses. These
are excellent results and we are curious how low the cost of production could be. We wonder, if 95%
of all PWD are type 2 and if this monotherapy (!) trial showed how well GLP-1 could do for those on
metformin or (God forbid) a sulfonylurea only, wouldn't there be opportunity for a company who
cares about reducing CV risk to take this on at a slightly lower price in the name of increasing the
volume of GLP-1 for patients? Or, perhaps this can be a way to move prices in the US lower so that
those on self-pay or with huge deductibles can be able to afford GLP-1, a therapeutic class that
results in major glycemic improvement, significant weight loss, less hypoglycemia, and greater
insulin sensitivity? Oh, and satiety! Andiamo … look at these curves and buckle up.
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▪ On body weight, efpeglentide conferred significantly greater weight loss at the 4 mg
and 6 mg doses vs. placebo. At the highest dose, ~28% of participants lost >5% of their baseline
body weight and ~8% lost >10%. While 8% isn't that much to write home about compared to recent
high-dose GLP-1 results seen as well as tri-agonist results, presumably this is baseline and would
keep patients from MDI for at least some time.
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▪ Safety and tolerability were consistent with the overall GLP-1 class. As expected, the
majority of TEAEs were gastrointestinal, with slightly elevated rates of Level 1 hypoglycemia at the 4
mg and 6 mg doses (very low incidence of Level 2 hypoglycemia). Given these promising efficacy and
safety effects, we will be curious to see if results on Monday that land efpeglenatide within the range
of CV benefits seen across the class. Down the road, Hanmi also plans to combine efpeglenatide with
other drugs like LAPS glucagon analog HM15136.
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AZ's Once-Weekly GLP-1 Exenatide Delivers Promising Results in Youth with Type
2

Results from a phase 3 trial of AZ's GLP-1 exenatide in youth (ages 10-18 years old) with type 2
diabetes showed efficacy in reducing A1c and impacting secondary metabolic markers. After 24
weeks of treatment, youth treated with once-weekly exenatide 2.0 mg had a 0.36% drop in A1c, compared to a
0.5% increase in the placebo, as the trial met its primary endpoint (p=0.012). Exenatide treatment was also
associated with favorable changes in fasting glucose, systolic blood pressure, and body weight, although these
differences did not reach statistical significance vs. placebo given the small nature of the trial (n=83) and
short duration (24 weeks). These results track well with the extensive data on exenatide in adults showing
favorable effects on glucose, body weight, and more.

▪ Regarding safety, adverse events generally tracked with the known safety profile of
exenatide in adults. GI events were not elevated when compared to placebo, although rates of
upper respiratory infections were elevated in the treatment group. Importantly, rates of
hypoglycemia were higher in the treatment group (14% vs. 4%).

▪ These results follow similarly promising results for Novo Nordisk's Victoza
(liraglutide) in a pediatric population. Results from the ELLIPSE trial (n=135) of liraglutide in
children and adolescents (10-17 years old) with type 2 diabetes were just published in NEJM in 2019
and showed that treatment was associated with a 0.64% drop in A1c vs. a 0.42% increase in A1c in
the placebo group (p<0.001).

▪ We note that approval of these GLP-1 agents would represent a major breakthrough in
the current landscape of pediatric type 2 treatment. Before the approval of liraglutide in
youth-onset type 2 diabetes in 2019, only metformin and insulin were approved in this population,
and it's clear that more treatment options are desperately needed: In RISE Peds, neither metformin
nor insulin was able to preserve beta cell function in children/adolescents with type 2 or
prediabetes. Having multiple GLP-1 agonist approved for youth could be a game-changer (especially
an easier-to-use once-weekly formulation as shown here), as a more advanced and potent molecule
may support beta cell preservation, weight loss, and better glucose-lowering. Importantly, about
5,000 people <18 years old are diagnosed with type 2 diabetes in the US each year.
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KOLs Debate Semaglutide 2.4 mg vs. 1.0 mg During Q&A; Dr. Julio Rosenstock
Calls for Use as First Line Therapy in Newly Diagnosed Diabetes for Remission

Following the detail review of STEP data by Dr. Kushner and Dr. Wilding (see above), Dr. Lee
Kaplan (Harvard Medical School) provided a nuanced perspective on the clinical implications
of semaglutide 2.4 mg for obesity care, followed by a lively Q&A on semaglutide's clinical applications
between Dr. Kaplan, Dr. Melanie Davies (Leicester University), Dr. Wilding, and session chair Dr. Julio
Rosenstock (Dallas Diabetes Research Center).

▪ Dr. Kaplan highlighted that despite a mean 15-17% weight loss for people taking
semaglutide 2.4 mg, there was significant variability between results. On the higher end
of the STEP 1 trial, ~11% of patients lost more than 30% of their body weight (approaching the
efficacy of bariatric surgery), and ~35% lost more than 20%; on the lower end, 7-13% of patients lost
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less than 5% body weight (31% with type 2 diabetes). During Q&A, Dr. Kaplan elaborated that this
variability should be kept in mind when deciding which dose of semaglutide would best fit a patient -
for some, the 1.0 mg dose may provide the most desirable balance of efficacy vs. risks. Further
research on why people with type 2 diabetes experience less weight loss with semaglutide, and other
weight loss management drugs more broadly, is also needed - as explained by Dr. Kaplan, one
potential explanation is higher insulin levels in people with type 2 diabetes (and therefore insulin
resistance); however, other studies suggest that this is likely not the only cause. Looking ahead, Dr.
Kaplan has high hopes for the future of weight management drugs, particularly in regard to long-
term obesity complications. While the majority of obesity complications are improved with just 5 to
15% weight loss, these complications (see graphic below) continue to improve with increasing weight
loss, suggesting that higher efficacy combinations like Novo Nordisk's semaglutide and cagrilintide
(predicted to approach 25% weight loss) will even more greatly improve outcomes.

▪ Following symposium presentations, we were particularly struck by a lively post-
symposium Q&A that mirrored the talk we've been hearing for a while in the field, around which
some clinically relevant questions arose, specifically, who should be prescribed what: (i) should
people with type 2 diabetes and obesity first start at the 2.4 mg semaglutide dose indicated for
obesity (presumably without reimbursement) or 1.0 mg dose for diabetes (with an unasked query,
should they take a higher dose somewhere in between and try to get prescriptions filled in 25 days
rather than 30); and (ii) whether people newly diagnosed with diabetes should immediately start
semaglutide 2.4 mg (rather than traditional first line therapy). As to be expected, opinions on these
questions varied greatly, with Dr. Rosenstock strongly in favor of the 2.4 mg dose in both situations.
Clearly, while the reimbursement is a major question, we're very interested in, um, what people with
diabetes and obesity should do, particularly cohorts of newly diagnosed, very meaningful and
unresolved weight issues, etc.

◦ In the first clinical scenario, Dr. Rosenstock asked presenters to choose
whether they would prescribe 2.4 mg or 1.0 mg semaglutide to a person with
type 2 diabetes, a BMI of 32 to 33, and A1c of 7.5 to 8%. Citing data from STEP-2,
Dr. Davies voiced her support for the 2.4 mg dose if the "clinical priority is to maximize
weight loss;" that said, she noted that for some patients, the 1.0 mg dose may be
"reasonable" to get "good glycemic control, CV protection, and achieve some weight loss."
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◦ Dr. Wilding largely agreed with her stance but emphasized that in clinical
practice, many individuals will likely want to first try the 1.0 mg dose and only
uptitrate if weight and glycemic parameters are not met.

◦ Comparatively, Dr. Rosenstock seemed very much in favor of starting the 2.4 mg
dose in order to 'hit the BMI hard' and calling for a 'paradigm change' in how
dose escalation is approached.

◦ More in line with Dr. Wilding, Dr. Kaplan emphasized that learning to clinically
nuance obesity drugs moving forward will be key. He stated, "I would also think
that we're going to see a broader changing paradigm. If we think about how we
treat other diseases, we don't always go to the maximum dose that's available. We
go to the dose necessary to achieve the clinical endpoint we want. You don't
always use the maximum dose of metformin or an anti-hypertensive. As these
[obesity] medications become more powerful, what we'll be able to do is
customize therapies to individuals. There will be some people in whom you'll
have to go to 2.4 mg to get the repones you want, but even for the weight loss
response, the variability from patient to patient suggests that there will be some
patients where 1.0 mg or less or somewhere in between is going to be enough.
One of the challenges is going to be to learn how to clinically nuance our therapy
the way we do for other diseases."

◦ To this, Dr. Rosenstock again rallied for a major paradigm shift stating that Dr.
Kaplan's methodology was the "usual thinking" and suggested that the fact that
~1/3 of patients would see a 20% reduction in body weight on the 2.4 mg dose
but not the 1.0 mg dose should serve as sufficient rationale for starting higher.

◦ Very notably, Dr. Rosenstock again supported the higher dose of semaglutide
when discussing a person with a BMI of 31, newly diagnosed with type 2
diabetes, suggesting that the drug should be used as a first line therapy (in place of
metformin). This was the first time we heard a KOL speak so strongly publicly in support
of first tackling obesity with a higher dose GLP-1, to potentially reverse type 2 diabetes -
typically we've heard concerns about reimbursement for what is not just a slightly higher
dose but a far higher dose. We've also heard concerns about know-how related to titration
and we look forward to hearing what dQ&A CEO Richard Wood can tell us about
adherence, dosing, GLP-1 titration without help from trial PIs, etc. Dr. Wilding agreed that
this would be a "fantastic approach" for patients looking to put their diabetes in remission,
particularly in the UK where data from the DiRECT trial, supporting diabetes remission
with a low energy diet, is well known. Dr. Davies added that the strategy might also be
useful for helping people with newly diagnosed type 2 diabetes who have managed to lose
weight via lifestyle medications maintain the weight loss, as this is often quite challenging.
Dr. Kaplan once again brought a balanced conclusion to the table, stating, "We now have
opportunity to try out these various approaches. If we're serious about treating obesity like
a disease, we have to figure out the best pathway forward. Clearly, it's going to be different
in different people. However, there are a lot of stakeholders in this business. It may turn
out that the approach you're referring to is best used in populations where the severity of
comorbidities, likelihood of poor CV outcomes, or even just cost of care is greater, so you
would - in those situations - jump to more intensive therapy like this. But of course, all of
this will have to be worked out amongst the payers, governmental organizations, patients,
and providers themselves."

◦ When asked if he expects a decrease in bariatric surgery with the launch of
semaglutide 2.4 mg, Dr. Kaplan shared that he initially does not expect much of a
change, given that so few people receive either bariatric surgery/obesity medication and
that 90% of people in the US who receive bariatric surgery are self-referred. These self-
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referred patients will likely now choose themselves whether they prefer chronic medication
vs. a single procedure, especially regarding relative risks and costs. Over the next couple of
years, however, Dr. Kaplan, in fact, expects an increase in bariatric surgery, as more people
will be "taking obesity seriously" because they are benefiting from drugs like semaglutide
2.4 mg.

SURPASS Symposium: KOLs Debate GLP-1 vs. GIP Contributions to Tirzepatide's
Standout Weight Loss and A1c Efficacy, Position Tirzepatide and Semaglutide 2.4
mg as Equally "Excellent Molecules"

To top off tirzepatide's impressive showing at this year's ADA, a Tuesday morning symposium
chaired by the eminent Dr. Alice Cheng (Trillium Health Partners) took a deep dive into results from four
phase 3 trials for Lilly's dual GLP-1/GIP receptor agonist:

▪ SURPASS-1 (tirzepatide vs. placebo in people inadequately controlled with diet and exercise alone),
presented by Dr. Carol Wysham (Multicare Rockwood Clinic);

▪ SURPASS-2 (tirzepatide vs. semaglutide 1.0 mg as an add-on to metformin), presented by Dr. Juan
Frias (National Research Institute);

▪ SURPASS-3 (tirzepatide vs. insulin degludec as an add-on to metformin and/or SGLT-2 inhibitors),
presented by Prof. Francesco Giorgino (University of Bari Aldo Moro);

▪ and SURPASS-5 (tirzepatide vs. placebo in people inadequately controlled with insulin glargine with
or without metformin), presented by Dr. Michelle Welch (Diabetes and Metabolism Specialists).

No doubt, it's been a busy few days for this important compound, particularly on the publications front -
results from SURPASS-2 were published in NEJM with an accompanying editorial, "Breaking New Ground
with Incretin Therapy in Diabetes," by Dr. Katherine Tuttle, and results from SURPASS-1 were published in
The Lancet, along with commentary, "Tirzepatide and the new era of twincretins for diabetes" by Dr. Tricia
Tan. While a more detailed review of the data was certainly helpful (results below), we particularly
appreciated the lively post-presentation Q&A session and introduction by Dr. Daniel Drucker (Mt. Sinai), who
discussed the evolving understanding of GLP-1 and GIP. At present, there is still much to be learned about the
true effects of GIP in humans. As explained by Drucker, GIP is currently thought to act on adipose tissue
(increasing LPL activity and adipose tissue), bones (decreasing resorption), alpha cells (modulating glucagon
secretion), beta cells (increasing insulin secretion), and potentially the brain by decreasing food intake. Dr.
Drucker emphasized, however, that human studies of GIP alone have only delivered "modest" results on blood
glucose.

As such, there is still significant interest in determining the GLP-1 vs. GIP contributions from
tirzepatide. During Q&A, the question of whether a "magic ratio" of GLP-1/GIP exists emerged, given
middling results from other GLP-1/GIP co-agonists and GIP alone, which speakers acknowledged is likely a
key question of interest amongst drug developers. Dr. Drucker was the most steadfast in his answer, believing
that tirzepatide is "predominantly a GLP-1 receptor agonist;" He stated, "Until someone proves to me
otherwise, I think it's the ability of tirzepatide to interact at the GLP-1 receptor in a special manner that's
predominant in its superlative activity. I can't rule out a contribution from GIP, particularly on glucose
control, but we really need more additional human data." Dr. Drucker further noted that determining if
tirzepatide has additional GIP action "will be hard to prove." In the future, use of biomarkers of GIP receptor
activation - for example, something related to GIP's effects on bone - may be able to shed more light onto this
important concept.

In another thought-provoking moment during Q&A, Dr. Cheng asked the speakers if they
would prefer prescribing semaglutide 2.4 mg or tirzepatide (once approved) to their patients,
given such strong data for both molecules. Dr. Carol Wysham pragmatically responded that the decision
would likely be determined by formularies in the US, however, she also emphasized that factors like the pen's
design and how easily it could be used to titrate up slowly or in a personalized manner would impact her
decision. Overall, she finds both molecules to be "outstanding," and hopes a head-to-head trial will be
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conducted - both sentiments that the panel seemed to collectively agree on.

Multiple audience members in the chat asked speakers questions regarding the risk of
medullary thyroid cancer, retinopathy, and pancreatitis with tirzepatide, which session
speakers tried to quell. Dr. Frias summarized that there was no signal of risk for any of these conditions
across the four trials (though patients with active retinopathy were not included). An impassioned Dr.
Drucker also chimed in to say that he hoped to "bury" the two concepts of medullary thyroid cancer risk and
pancreatitis risk, which have emerged due to FDA precaution. Dr. Drucker re-emphasized that while GLP-1
receptors are expressed on thyroid C cells in certain animal models, they are not present on C cells in primates
or humans. Exenatide has also been in the clinic for over 16 years, and long acting GLP-1s for ten years, with
no evidence of medullary thyroid cancer. Similarly, pancreatitis has not been identified as an issue across the
plethora of existing GLP-1 CVOTs. While elevated amylase or lipase levels may be present, this is simply
"GLP-1 talking to acinar cells" rather than a sign of pancreatitis. Instead, Dr. Drucker hopes more attention
will be paid to the "true adverse events" of incretin agonists - the GI side effects.

Further research on whether patients who experienced GI side effects also experienced the
most weight loss is also needed. As explained by Prof. Giorgino, in theory, adverse effects like nausea and
vomiting could reduce food intake and thus lead to weight loss. Prof. Giorgino, however, does not think this is
likely the reason for tirzepatide's unparalleled weight loss, given that a much larger proportion of participants
experience substantial weight loss than the population that experienced GI side effects. Read on for a detailed
summary of trial results:

SURPASS-1

Dr. Wysham expertly reviewed results from the SURPASS-1 trial, which revealed superior A1c
reductions and weight loss across all three tirezpatide doses vs. placebo. SURPASS-1 enrolled
people with type 2 diabetes and an A1c between 7.0 to 9.5%, BMI ≥23, and who were naïve to type 2 injectable
therapy, randomizing them to tirzepatide 5 mg (n=121), 10 mg (n=121), 15 mg (n=121), or placebo (n=115).
Average duration of diabetes was 4.7 years, A1c 7.94%, and BMI 31.9. When taken as intended, tirzepatide
conferred the following at 40 weeks:

▪ A1c change: -1.87% (5 mg), -1.89% (10 mg), -2.07% (15 mg), +0.04% (placebo)

▪ Percent of participants achieving A1c <7%: 87% (5 mg), 92% (10 mg), 88% (15 mg), 20%
(placebo)

▪ Percent of participants achieving A1c <5.7%: 34% (5 mg), 31% (10 mg), 52% (15 mg), 1%
(placebo)

▪ Weight reduction: -7.0 kg (-7.9%, 5 mg), -7.8 kg (-9.3%, 10 mg), -9.5 kg (-11.0%, 15 mg), -0.7 kg
(-0.9%, placebo)

▪ Percent of participants achieving ≥5% weight loss: 67% (5 mg), 78% (10 mg), 77% (15 mg),
14% (placebo)

▪ Percent of participants achieving ≥10% weight loss: 31% (5 mg), 40% (10 mg), 47% (15 mg),
1% (placebo)

▪ Percent of participants achieving ≥15% weight loss: 13% (5 mg), 17% (10 mg), 27% (15 mg),
0% (placebo)

Adverse events were primarily related to the GI system (nausea, diarrhea, dyspepsia, vomiting). Nausea was
largely mild or moderate across all three tirzepatide arms and generally subsided as time went on.
Importantly, no severe or clinically significant hypoglycemia (BG <54 mg/dl) occurred with tirzepatide.

SURPASS-2

Dr. Frias detailed the results of the highly anticipated SURPASS-2 trial, showing superior A1c
reductions and weight loss for Lilly's GLP-1/GIP dual agonist tirzepatide over Novo Nordisk's
semaglutide 1.0 mg. SURPASS-2 enrolled people with type 2 diabetes and an A1c between 7.0% and 10.5%
on metformin monotherapy, randomizing them to 5 mg (n=471), 10 mg (n=469), or 15 mg (n=470) tirzepatide

www.closeconcerns.com 72



or semaglutide, the current best-in-class GLP-1 agonist (n=469) for 40 weeks. Average duration of diabetes
was 8.6 years, A1c 8.28%, and BMI 34.2. Very impressively, when taken as intended, all three tirzepatide
doses showed superiority to semaglutide for the following key endpoints:

▪ A1c reduction: -2.09% (5 mg), -2.37% (10 mg), -2.46% (15 mg), -1.86% (semaglutide)

▪ Weight reduction: -7.8 kg (-8.5%, 5 mg), -10.3 kg (-11.0%, 10 mg), -12.4 kg (-13.1%, 15 mg), -6.2
kg (-6.7%, semaglutide)

▪ Percent of participants achieving A1c <7%: 85% (5 mg), 89% (10 mg), 92% (15 mg), 81%
(semaglutide)

▪ Percent of participants achieving A1c <5.7%: 29% (5 mg, not controlled for type 1 error), 45%
(10 mg), 51% (15 mg), 20% (semaglutide)

▪ Percent of participants achieving >5% weight loss: 69% (5 mg), 82% (10 mg), 86% (15 mg),
58% (semaglutide)

▪ Percent of participants achieving >15% weight loss: 15% (5 mg), 28% (10 mg), 40% (15 mg),
9% (semaglutide)

The safety profile of tirzepatide was consistent with that of the GLP-1 class, featuring transient mild-to-
moderate GI side effects and low incidence of hypoglycemia. SURPASS-2 also seemed to have an imbalance of
deaths in the tirzepatide arm (four in the 5 mg arm, four in the 10 mg arm, and three in the 15 mg arm vs. one
in the semaglutide arm), which Dr. Frias largely chalked up to COVID-19-related deaths and existing CVD
(though some audience members still seemed to have questions about the imbalance). Overall, these results
represent unparalleled A1c and weight declines. However, questions remain regarding the exact mechanisms
by which the unimolecular dual agonist is acting, how to best manage tolerability concerns, and the real-world
ramifications of achieving A1cs <5.7%. For highly informative perspectives on these quandaries, see our
coverage of the SURPASS-2 topline results announcement, featuring commentary from Prof. Filip Knop
(Director of Center for Clinical Metabolic Research, Gentofte Hospital, University of Copenhagen) and Prof.
Philip Home (Emeritus Professor, Translational and Clinical Research Institute, Newcastle University), as
well as our interview with Dr. Frias.

SURPASS-3

Prof. Giorgino reviewed results from SURPASS-3, supporting the use of tirzepatide as a "very
compelling option for patients with type 2 diabetes who need to intensify their treatments with an injectable
therapy." Indeed, SURPASS-3 enrolled people with type 2 diabetes, A1c between 7.0 and 10.5%, naïve to
insulin therapy, and on a stable dose of metformin, with or without an SGLT-2 inhibitor, randomizing
participants to tirzepatide 5 mg (n=359), 10 mg (n=361), 15 mg (n=359), or insulin degludec (n=365). Average
duration of diabetes was 8.4 years, A1c 8.17%, and BMI 33.5; 68% were on metformin alone, and 32% were on
both metformin and an SGLT-2 inhibitor. When taken as intended, tirzepatide delivered the following
benefits over 52 weeks:

▪ A1c change: -1.93% (5 mg), -2.20% (10 mg), -2.37% (15 mg), -1.34% (degludec)

▪ Percent of participants achieving A1c <7%: 82% (5 mg), 90% (10 mg), 93% (15 mg), 61%
(degludec)

▪ Percent of participants achieving A1c <5.7%: 26% (5 mg), 39% (10 mg), 48% (15 mg), 5%
(degludec)

▪ Weight reduction: -7.5 kg (-8.1%, 5 mg), -10.7 kg (-11.4%, 10 mg), -12.9 kg (-13.9%, 15 mg), +2.3
kg (+2.7%, degludec)

▪ Percent of participants achieving ≥5% weight loss: 66% (5 mg), 84% (10 mg), 88% (15 mg),
6% (degludec)

▪ Percent of participants achieving ≥10% weight loss: 37% (5 mg), 56% (10 mg), 69% (15 mg),
3% (degludec)
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▪ Percent of participants achieving ≥15% weight loss: 13% (5 mg), 28% (10 mg), 43% (15 mg),
0% (degludec)

Importantly, the trial protocol called for a relatively "intensive" insulin titration protocol, making the A1c
superiority seen with tirzepatide even more impressive. As evidenced in the graphic below, participants in
SURPASS-3 used significantly larger amounts of insulin vs. other recent GLP-1RA vs basal insulin trials.

Side effects were again primarily GI-related, with the highest rates in nausea: 11.5% at 5 mg, 22.5% at 10 mg,
23.7% at 15 mg, and 1.7% with degludec. Again, rates of nausea were largely transient, however, and risk of
hypoglycemia was low.

SURPASS-5

Closing out the SURPASS program, SURPASS-5 investigated the safety and efficacy of
tirzepatide in combination with basal insulin therapy, demonstrating significant reductions in
both A1c and body weight for the GIP/GLP-1 dual agonist vs. placebo when used as an add-on
to insulin glargine. The trial enrolled people with type 2 diabetes and an A1c between 7.0% and 10.5% on
an insulin glargine therapy regimen (with or without metformin), randomizing them to 5 mg (n=116), 10 mg
(n=119), or 15 mg (n=120) tirzepatide or placebo (n=120) for 40 weeks. Average duration of diabetes was 13.3
years, A1c 8.31%, and BMI 33.4; mean insulin glargine dose was 0.40 U/kg/day. All three tirzepatide doses
conferred significant A1c and body weight reductions compared to placebo:

▪ A1c reduction: -2.23% (5 mg), -2.59% (10 mg), -2.59% (15 mg), -0.93% (placebo)

▪ Percent of participants achieving A1c <7%: 93% (5 mg), 97% (10 mg), 94% (15 mg), 34%
(placebo)

▪ Percent of participants achieving A1c <5.7%: 26% (5 mg), 48% (10 mg), 62% (15 mg), 3%
(placebo)

▪ Weight reduction: -6.2 kg (-6.6%, 5 mg), -8.2 kg (-8.9%, 10 mg), -10.9 kg (-11.6%, 15 mg), +1.7 kg
(+1.7%, placebo)

▪ Percent of participants achieving ≥5% weight loss: 54% (5 mg), 65% (10 mg), 85% (15 mg),
6% (placebo)
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▪ Percent of participants achieving ≥10% weight loss: 23% (5 mg), 47% (10 mg), 51% (15 mg),
1% (placebo)

▪ Percent of participants achieving ≥15% weight loss: 7% (5 mg), 27% (10 mg), 32% (15 mg),
0% (placebo)

While the 5 and 10 mg doses of tirzepatide did not confer a reduction on daily insulin glargine dose,
participants in the 15 mg arm decreased their insulin needs by 11% vs. placebo.

Treatment-emergent adverse events were numerically higher in the tizepatide arms and included diarrhea,
nausea, decreased appetite, and vomiting, as is typical of incretin therapies. The incidence of clinically
significant hypoglycemia (blood glucose <54 mg/dl) was consistent between the tirzepatide and placebo
groups. Overall, these results point to tirzepatide as a promising option as an add-on to basal insulin therapy,
conferring robust improvements in glycemic control and body weight without increasing the risk of
hypoglycemia.

SURPASS-1 Monotherapy Trial Results for Lilly's GLP-1/GIP Tirzepatide in Type 2
Diabetes Published in The Lancet

Keeping the ball rolling on tirzepatide publications (check out SURPASS-2 in NEJM from
yesterday), Lilly today announced that full results from the SURPASS-1 trial, assessing dual GLP-1/GIP
receptor agonist tirzepatide in adults with type 2 diabetes, have just been published in The Lancet. Publication
of SURPASS-1 was timed with an ADA President Select Abstract's presentation of the full results by Dr. Julio
Rosenstock (Dallas Diabetes Center). We note that SURPASS-1 was published in the broader Lancet journal
(rather than The Lancet Diabetes & Endocrinology) - another clear signal of the significance of the data (in
case any is needed). As reported in topline results released in December 2020, tirzepatide met all its primary
A1c and weight endpoints in the trial, and audience members seemed particularly enthused by the
unprecedented A1c declines seen in SURPASS-1.

▪ Results. By efficacy estimand, defined as efficacy prior to discontinuation of study drug or
initiating rescue therapy for persistent hyperglycemia, tirzepatide delivered:

◦ A1C change: -1.87% (5 mg), -1.89% (10 mg), -2.07% (15 mg), +0.04% (placebo)

◦ Weight reduction: -7.0 kg (-7.9%, 5 mg), -7.8 kg (-9.3%, 10 mg), -9.5 kg (-11.0%, 15 mg),
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-0.7 kg (-0.9%, placebo)

◦ Percent of participants achieving A1c <7%: 87% (5 mg), 92% (10 mg), 88% (15 mg), 20%
(placebo)

◦ Percent of participants achieving A1c <5.7%: 34% (5 mg), 31% (10 mg), 52% (15 mg), 1%
(placebo)

◦ Change in FSG: -43.6 mg/dL (5 mg), -45.9 mg/dL (10 mg), -49.3 mg/dL (15 mg), +12.9
mg/dL (placebo)

▪ Results. By treatment regimen estimand, defined as efficacy irrespective of adherence to the
investigational medicine or introduction of rescue therapy for persistent severe hyperglycemia,
tirzepatide conferred:

▪ A1c reduction: -1.75% (5 mg), -1.71% (10 mg), -1.69% (15 mg), -0.09% (placebo)

▪ Weight reduction: -6.3 kg (5 mg), -7.0 kg (10 mg), -7.8 kg (15 mg), -1.0 kg (placebo)

▪ Percent of participants achieving A1c <7%: 82% (5 mg), 85% (10 mg), 78% (15 mg), 23% (placebo)

▪ Percent of participants achieving A1c <5.7%: 31% (5 mg), 27% (10 mg), 38% (15 mg), 1% (placebo)

▪ Change in FSG: -39.6 mg/dL (5 mg), -39.8 mg/dL (10 mg), -38.6 mg/dL (15 mg), +3.7 mg/dL
(placebo)

▪ A press release published by Lilly emphasized that the majority (54.2%) of trial
participants were treatment-naïve and were relatively early in disease progression. At
baseline, mean duration of diabetes as 4.7 years, baseline A1c was 7.9%, and baseline BMI was 31.9
kg/m2.

▪ Similar to a post-hoc analysis conducted for SURPASS-2, an analysis from SURPASS-1
revealed promising benefits on fasting lipids. At the 15 mg dose, tirzepatide reduced total
cholesterol by 8.4%, triglycerides by 21%, LDL cholesterol by 12.4%, VLDL cholesterol by 19.8%, and
increased HDL "good" cholesterol by 7.5% from baseline. We believe many experts will be
wondering to what degree these lipid benefits serve as a signal of early evidence for tirzepatide's
SURPASS-CVOT.
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▪ Treatment discontinuation was fairly substantial at the 15 mg dose (21.5%) vs. 9.9% at
10 mg, 9.1% at 5 mg, and 14.8% at placebo - particularly since these patients are
titrating with the experts. That said, Dr. Rosenstock emphasized that treatment discontinuation
due to adverse events was low, peaking at 6.6% at the 15 mg dose. Overall safety results were in line
with the overall GLP-1 class, with the most common side effects being gastrointestinal.
Hypoglycemia rates were relatively low, though Level 1 hypoglycemia was elevated across all three
arms of tirzepatide vs. placebo.

Tirzepatide Delivers Mixed PROs in SURPASS-1: Improvements on Select Health-
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Related Quality of Life Measures and Weight Perception vs. Placebo, Not Physical
Activity

The tirzepatide train chugs on - in a late-breaking poster presentation (81-LB), Dr. Kristina
Boye (Eli Lilly) unveiled promising but mixed patient reported outcomes from the SURPASS-1
trial, investigating dual GLP-1/GIP receptor agonist tirzepatide in people with type 2 diabetes. SURPASS-1
participants who received at least one dose of study drug ("modified intent-to-treat population") were
evaluated on the following measures at baseline and Week 40: (i) EQ-5D-5L, a five-dimension measure of
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression; (ii) EQ-VAS, a vertical visual
analog scale from "worst possible" to "best possible" health, (iii) Impact of Weight on Self-Perception
Questionnaire (IW-SP); and (iv) Ability to Perform Physical Activities of Daily Living Questionnaire
(APPADL).

▪ No statistically significant difference in mean EQ-5D-5L change from baseline was
identified between tirzepatide dose and placebo, despite all three tirzepatide doses
demonstrating an improvement from baseline. Similarly, tirzepatide did not confer significantly
improved APPADL scores vs. placebo at any dosage; To note, APPADL measures qualities like
"getting up from the floor," "household chores," and "moderate" or "strenuous physical activity."

▪ On the more positive side, participants on all three tirzepatide doses experienced (5, 10, and 15
mg) indicated better overall health-related quality of life gains vs. placebo, as measured by EQ-VAS
(p<0.05).

▪ Tirzepatide 10 mg and 15 mg also significantly improved IW-SP score vs. placebo,
indicating improved measures of body weight self-perception ("feel unhappy with appearance due to
weight," "feel self-conscious in public due to weight," "feel unhappy due to comparing weight with
others"). No statistically significant improvement was seen with the 5 mg tirzepatide dose. For
reference, when taken as intended, tirzepatide conferred weight reductions of -7.0 kg (-7.9%, 5 mg),
-7.8 kg (-9.3%, 10 mg), and -9.5 kg (-11.0%, 15 mg) vs. -0.7 kg (-0.9%) on placebo. Given that
SURPASS-1 was not intended to be a weight loss trial, we find these early results to be quite
promising.

▪ Overall, we commend Lilly for publishing this important PRO data to supplement the
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A1c and weight benefits seen on paper. In terms of study limitations, the authors highlighted
the fact that measures like EQ-5D-5L only apply to select health-related quality of life outcome.
More patients in the placebo arm also had their postbaseline measurements taken on rescue
therapy, and thus were excluded from analysis, which may have introduced some bias.

Novo Nordisk's Semaglutide 2 mg Outperforms 1 mg Dose Across Baseline A1cs
and Body Weights in Type 2 Diabetes; SUSTAIN FORTE Full Results in Press at
The Lancet Diabetes & Endocrinology

Also on the incretin front, we caught the full results presentation for Novo Nordisk's SUSTAIN
FORTE trial, investigating semaglutide 2 mg vs. 1 mg in type 2 diabetes, presented by Dr. Juan
Frias (National Research Institute). While the data has not yet been published in an academic journal,
Novo Nordisk today announced that the study is currently in press at The Lancet Diabetes & Endocrinology.
As a reminder, positive topline results for the trial were originally released in November 2020, and
semaglutide 2 mg is now under FDA review following resubmission in May 2021. When taken as intended
(i.e., participants fully adhering to treatment, not initiating other type 2 therapies), semaglutide 2 mg (n=480)
conferred a significant 2.2% reduction in A1c from 8.9% at baseline vs. 1.9% with semaglutide 1 mg (n=481)
(p=0.0003); this result was slightly moderated when using the treatment policy estimand (the effect of getting
the drug prescribed), resulting in a 2.2% reduction in A1c for semaglutide 2 mg vs. 1.9% with semaglutide 1
mg (p=0.0098).

▪ Today's results presentation also included a variety of positive post-hoc analyses on
A1c and body weight that reinforced semaglutide 2 mg's efficacy as a higher dose
option. When taken as intended, ~52% of participants achieved an A1c ≤6.5% vs. ~39% in the
placebo arm. On body weight, ~59% of participants experienced a weight loss of ≥5% on
semaglutide 2 mg (vs. 51% on semaglutide 1 mg), and ~28% experienced weight loss ≥10% (vs. 23%
on semaglutide 1 mg). Weight loss and A1c benefits were also consistently superior at the 2 mg dose
across baseline A1cs (<9% vs. ≥9%) and BMI (<35 vs. ≥35).
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▪ In terms of baseline characteristics, participants in the 2 mg arm had an average diabetes
duration of 9.2 years, baseline A1c of 8.9%, and BMI of 34.8 kg/m2. Safety and tolerability were
comparable between the two doses, with a small proportion (<5%) of treatment discontinuation due
to GI AEs.
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▪ We're happy to see the results from SUSTAIN FORTE, and we're glad to see the
database growing to support semaglutide as a relatively safe, well-tolerated, and more
efficacious high dose GLP-1. As well, we're very moved to have a trial of nearly 1,000 people
with T2D, over half of whom are on SFUs, and to bring the focus back to why anyone should be on
SFUs at all if they have A1cs over 7%. This said, we would have liked to have heard even more about
the negativity surrounding SFUs and negativity around how there are people with diabetes who are
clearly under-treated. This should bring some focus back, we hope, to, therapeutic inertia and how
HCPs can get more support for coverage since we know how much time and administrative burden
some HCPs have, even when their patients do not get the therapy for which the HCPs advocate.
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Looking ahead, we anticipate HCPs may escalate patients through the 1 mg, 2 mg, and 2.4 mg doses
of semaglutide (with the latter being indicated for obesity under brand name Wegovy) if coverage is
not an issue, though we'll be curious to see if guidelines start to recommend higher doses at earlier
stages of disease progression. With this kind of published data against SFUs (even though there was
not a placebo arm), we hope the hammer can come down on medicines that simply aren't doing the
job they should. SFUs work for some, but with upwards of 50% of those with T2D not at their
glycemic target, we can't imagine what the overall glycemic control looks like for those on SFUs.
NEJM did show a couple of weeks back that still fully 25% of those with T2D are on SFUs in the US
(see Table 2) - they haven't yet responded on questions about sub-group analysis. Those on GLP-1 or
an SGLT-2 had reached the whopping adoption rate of 7% by 2018, truly unfortunate for a class that
was introduced commercially in 2006.

Our Conversation with Dr. Michael Radin (Executive Director, Diabetes Cardio
Renal Medical Director Team, Medical Affairs, Novo Nordisk)

Kelly Close: Hi Dr. Radin! We are so excited to speak with you!

Dr. Michael Radin: Hi Kelly! I'm very excited to get to talk to you as well. I appreciate all the work that you
do. I know this is a very busy time for you as we're all trying to listen in on the scientific sessions.

Kelly: Please, the privilege is really all mine. There's so much going on in the world of diabetes, and we do try
to cover Novo Nordisk as closely as we can. It's amazing to have the opportunity. And, again, thank you for the
support of everything that Novo Nordisk does.

Dr. Radin: We definitely appreciate it. I think it's nice when we align, as both your organization and ours are
trying to do best for patients. That's what it's all about at the end of the day.

On SUSTAIN FORTE

Kelly: Yes, absolutely! Well, to start, could you tell us how you are feeling about SUSTAIN? What are the
important pieces that you would like to make sure are out there? Do you feel like there's anything that people
aren't getting?

Dr. Radin: Yes, of course. Generally speaking, I think what was very exciting is that we were able to share
data on diabetes, obesity and cardiovascular care overall in people with type 2 diabetes. And that's really great
because it also represented a shift in our focus going beyond just diabetes to all sorts of chronic
cardiometabolic conditions. So, with that being said, I think what we are most excited about is our SUSTAIN
Forte data.

Why do we think this data is so important? Well, according to the latest data from the National Health and
Nutrition Examination survey, half the people in this country still aren't reaching their glycemic goal. And if
we look at our semaglutide molecule and the SUSTAIN program more broadly, we see that 70 to 80 percent of
patients were able to reach that general A1c target of less than 7 percent but that means there were still 20 to
30 percent of people who needed additional glycemic control. Hence, our goal in conducting the SUSTAIN
Forte trial was to see if going to a higher dose of semaglutide could help more of those patients get to their
glycemic target. And so, we're excited because the highlights of our data show us that the 2-milligram dose
compared to the 1-milligram dose does in fact demonstrate additional glycemic lowering along with additional
weight lowering.

I would also like to highlight that this increase in dosage did not come at the expense of additional adverse
events, particularly GI adverse events, which we know is most common for the GLP1 receptor agonist class.
When you look at the rates of nausea in both the 2-milligram and 1-milligram arms, they're nearly identical at
just under 15 percent. And when you look at the number of patients with the stop therapy because of a GI
event, both arms are quite similar at just around only 3 %. So that's the data we're really excited about.

Kelly: Wow! That is really a big deal. Especially on the nausea. We actually just really learned about that from
Richard Wood, who is one of our partners here. He runs a sister organization called dQ&A. I don't know if you
have heard of them before, have you?
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Dr. Radin: I've heard a little of it. I don't know a whole lot about it to be perfectly honest.

Kelly: Okay, well I'll just give you a quick background because it's really relevant to this. dQ&A has a panel of
about 18,000 patients predominantly with type 2 diabetes spread all over the world. It's in about 10 countries
now, mostly located in and around central and northern Europe. And that's where we learned that the rates of
nausea were just sky high with Byetta-- I mean well above 15% of patients-- and that the real-world experience
was actually not that similar to some of those really early trials. But now we see that with the power of this
molecule, you've gotten that under control. It's kind of magical, isn't it?

Dr. Radin: It really is. I know we're really excited about it. Especially to be able to help so many people living
with type 2 diabetes. It's really wonderful.

On Patient-Doctor Conversations

Kelly: Is there anything you think would be relevant for people with diabetes to be able share with their
healthcare teams when they get a chance to read this?

Dr. Radin: More broadly on that, or just about this?

Kelly: Yes. We're really just looking to see how patients can join the conversation and potentially suggest
things to their doctor. And so, I was curious if there was anything about that that you would feel comfortable
speaking about.

Dr. Radin: Yes, I think when I look at that in terms of the big scheme, we talk about the issue of therapeutic
inertia, which in and of itself, of course, is not a new issue and an ongoing problem, again, reflected in much
data. This data is just one example of that. And then you have COVID 19 and the horrific effect of this
pandemic, particularly in people with chronic conditions like obesity and type 2 diabetes and cardiovascular
disease, exactly what you pointed out. And so, if there's any silver lining to maybe try to take from this, I think
it is the opportunity that COVID has had to shine a spotlight on these issues, almost as to say: look,
therapeutic inertia is a huge problem; people with type 2 diabetes aren't getting to their glycemic targets;
people with type 2 diabetes and cardiovascular disease aren't getting glycemic medications that can help lower
the risk of a future event; people with obesity aren't getting the treatment that they need. And look what
happens, unfortunately. Look at the higher risk that these people are under. And so, I hope this really drives
physicians and healthcare providers more broadly to step up and take action, sort of a burning platform, if you
will. Moreover, I hope it empowers patients to not settle and to go to their healthcare providers and ask what
more they can do to get better.

Kelly: Yes. That is so great. I love seeing how well this is doing. I think that you are really paving the way for
so many stakeholders to really care about obesity and to really care about type 2 diabetes.

On PIONEER Trial

Dr. Radin: I really appreciate that and in regards to what we were talking about earlier in glycemic control, I
would even say, some of our data that we've generated for the ADA reflect that. I mean, for example, I could
talk about one of our post-hoc analyses of oral semaglutide. We took the PIONEER 1 trial, which was looking
at oral semaglutide in people with diabetes who were not on treatment yet- so just on diet and exercise- and
we did a post-hoc analysis. These people on average had diabetes for three-and-a-half years of type 2 diabetes.
In our analysis, we asked what happens if you treat them within a year or less of onset of their diabetes versus
you waiting until more than a year. And what a significant cutoff if you look at A1c targets of less than eight,
less than seven, even less than six near normal glycemia, substantially more patients reach those targets if you
get to them within that first year. Again, the intent there is to say: look, you've got to do a better job not just
addressing therapeutic inertia but getting to people early because it makes a difference.

Kelly: Yes. I love that. I just want to just pause for a second to make sure I got all of that.

Dr. Radin: Yes. Absolutely, I'll pause as well...

On the Usage of Telehealth

Kelly: There is therapeutic inertia going on and there are also other kinds of inertia that are going on that
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play into it. And then there are also things that are just about the constraints on the medical system and what
we expect of doctors and their healthcare teams.

And I don't know if you might have any comment on that, but I'm just sort of curious about the pandemic.
Now people are using telehealth. We had that one weird moment in the middle where doctors were like, nope,
nope, nope, nope, nope. We're going back. We're going back. We need the facility fee. We're going back.

We're not going to do telehealth. That was like for one minute I felt like and now I feel like most of the places
in the US have acknowledged, okay, at least we will be using that some of the time. But, just broadly I mean,
I'm so grateful that all these people are doctors and that they give up a lot too.

Dr. Radin: I think two comments come to mind around that, one is absolutely with telehealth and especially
for chronic conditions like type 2 diabetes and even obesity. What's most important is to talk to the patient.
To be able to talk to the patient, to have that time to take a good history.

To understand what is happening in their lives, that is impacting their care so you can do good shared
decision making together. And telehealth is a wonderful platform for that because, you don't have the barrier
of the patient having to make the trip to the office if something came up at the last minute. All of those
barriers go away with telehealth.

It's a wonderful tool to supplement. I think you still need some inpatient visits. Of course. You still need some
physical exam there. But what a wonderful tool. And you're right, that's a system issue. And that I think many
healthcare providers have embraced some certainly haven't, but I think the majority have.

And it comes down to reimbursement. Will they get reimbursed for it? Because if they do, then I think they
embrace it as well. I know a lot of colleagues that I have that really cherish being able to -- I'm not going into
the office. I can do a whole day of telehealth and I'm taking care of my patients and talking to them and it's
wonderful.

I think that does address a barrier for people. And the other one, I just think it's multidisciplinary care, team-
based care. To expect one physician to go it alone with all the data and all the information and everything else
that's out there, it's too much.

And when you formulate these multidisciplinary teams that can come together to look at the patient and
address the patient holistically, that's also, I think, another way to get around some of the barriers and issues
in our current healthcare system.

On Sulfonylureas

Kelly: Yes. I know we only have five minutes left. Can we spend that time talking about sulfonylureas? I'm
going to try to have my blood pressure just stay at a normal level. I mean, honestly, why is anyone even
prescribed sulfonylurea.

Dr. Radin: I don't know that I have the right answer for you because we're in the same camp as you and
especially again on days like today when you have medications for people living with type 2 diabetes like
semaglutide.

For example, where you can get better glycemic control with a benefit of weight loss as opposed to weight gain
without having a significantly increased risk of hypoglycemia as opposed to having an increased risk of
hypoglycemia. And then again, if it's -- oh, well, sulfonylurea, at least it's a pill.

Well, now there's an oral GLP1 receptor agonist available, too. That excuse there. There's so much wonderful
evidence that points to better available therapies. I'm with you. I wish I had an answer for you. Those who are
motivated to continue to do so.

Kelly: Well, I wonder about maybe if there could just be more publications. I'm trying to remember for all of
SUSTAIN what has been published already.

Dr. Radin: Well, I mean, we have, in all of SUSTAIN programs and even within the PIONEER programs.
Multiple studies have looked head-to-head versus sulfonylureas, but they address sulfonylurea in terms of
many of the background therapies are just accepting the fact that so many people out there are on a
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sulfonylurea and knowing that healthcare providers could feel confident that they could do that and then
maybe even withdraw the sulfonylurea because of the response that they're seeing. Even SUSTAIN FORTE,
for example, all patients who are on a background of metformin, they could get back of sulfonylurea and
actually half of them work.

Kelly: Yes. And do you have specifically the subgroup analysis of the people on the sulfonylurea part of it?

Dr. Radin: I don't have that. That actually hasn't been performed yet on SUSTAIN FORTE. I don't have that.
And I'd have to look up if we've done the post talk analysis for some of the others. We've done it. I know, for
example, across the PIONEER program, we looked at responses across just various background therapies.

And the bottom line there is that whether they're on metformin, sulfonylurea or even SGLT2 inhibitors, we
saw a consistent effect of the molecule.

Kelly: Well, thank you so much for your time. I don't want to overextend, but this is very, very helpful. I love
this program. I mean, to really be able to show to us what is happening. And we salute you as always and
thank you for what you're doing.

Dr. Radin: Well, same here and thank you for taking time to meet with us during your busy schedule, and
it's really a pleasure to speak with you. I was really excited for this interview. I'm very happy to meet you
virtually, I look forward to when we can do this in person.

Kelly: Okay. I appreciate it so much. Thank you so much. And take very good care, we'll talk to guys soon.
Goodbye.

AZ GLP-1/Glucagon Receptor Agonist Cotadutide Delivers +14.8% Time in Range
and Early Evidence of Renal Protection in Phase 2 DKD Trial; Advanced to Phase
2b vs. Semaglutide 1.0 mg

We also caught promising phase 2a data on AZ's dual GLP-1/glucagon receptor agonist
cotadutide in diabetic kidney disease (n=41). Poster 674-P highlighted the randomized, double-blind,
placebo-controlled trial, which recruited patients with type 2 diabetes (A1c 6.5-10.5%), Stage 3 CKD (eGFR
30-59 mL/min/1.73 m2), and a BMI of 25-45 kg/m2, receiving insulin and/or oral glucose-lowering drugs. On
the trial's primary endpoint, mixed meal tolerance tests (MMTTs) at Day 32 revealed a -27% change from
baseline in plasma glucose AUC0-4h with cotadutide vs. +3.7% change with placebo (p=0.001). Notably, CGM
was used throughout the trial, and results are being posed as secondary outcomes. Cotadutide also conferred
impressive improvements on Time in Range: +14.8% (+3.5 hours/day) change from baseline; while the
results indicate a 21% Time in Range reduction for placebo (p<0.001), given the small size, it's hard to make
much of his. While most would wonder about the pronounced reduction in the placebo group, we believe most
experts would just look to see what happened with TIR with a larger group - this was also a relatively short
trial. We're more interested in what change the treated group saw, 15% better TIR, and to see if that outcome
was sustained in a larger group and for a longer time. We are also curious if GMI was measured and tracked -
that would be a corroborating metric. Notably, the cotadutide group also had meaningful reductions in body
weight (-3.69% from baseline vs. -0.21% with placebo, p<0.001) and decrease in total daily insulin dose in
subjects receiving ≥20 U baseline dose (35.2% reduction in dose for cotadutide; n = 14; p = 0.012). These
body weight and insulin dose reduction differences in cotadutide and placebo appeared to rebound during the
follow-up period.
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▪ Notably, the phase 2 trial provided early evidence that cotadutide may have
renoprotective effects, as represented by reduced albuminuria. UACR was reduced by
51% vs. placebo at Day 32 in patients with baseline micro- or macroalbuminuria (n = 18; p =
0.0504).

▪ Safety and tolerability results were largely in line with the broader GLP-1 class.
Treatment-related adverse events were higher in the cotadutide arm (71%) vs. 35% for placebo,
largely driven by gastrointestinal side effects. We were also concerned to see one death in the
cotadutide group due to diabetic ketoacidosis, and want to know more information on this. Though
we assume many will wonder about the SAE, we assume it was deemed unrelated to cotadutide,
given that the candidate has been advanced to phase 2b - the patients were fairly sick at baseline
given their EGFR levels alone. Heart rate was also increased in the cotadutide group after 32 days of
dosing (14.13 bpm vs 3.14 bpm for placebo; p<0.001).

▪ Overall, we're looking forward to watching this compound and to see AZ advance an
incretin-based therapy to mid-stage trials is exciting, considering the company's
current stronghold in SGLT-2 inhibitors with Farxiga (dapagliflozin) for those with
and without diabetes. Noably, today's poster confirmed that cotadutide is now being studied in a
phase 2b study vs. Novo Nordisk's semaglutide 1.0 mg in diabetic kidney disease, set to complete in
March 2022. AZ is also studying cotadutide in NASH, with phase 2b data expected in 2H21 - we are
interested to know what phase 3 would look like if it gets to that point since the assumption is that
although liver disease is a very unmet need, NASH trials still need to be very comprehensive and
show outcomes. While admittedly, this represents some conjecture, see December 19, 2020
Hepatology, "Nonalcoholic Steatohepatitis: Current Thinking From the Division of Hepatology and
Nutrition at the Food and Drug Administration."

AZ's Cotadutide Phase 2 Results Show the GLP-1/Glucagon Dual Agonist Confers
Weight Loss by Reducing Energy Intake

Dr. Rajna Golubic (Institute of Metabolic Science at the University of Cambridge) presented
findings from an exploratory phase 2 trial of cotadutide in people with type 2 diabetes and
with overweight and obesity (n=28). Though cotadutide is primarily being developed for treatment of
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NASH (with positive phase 2 data presented at ADA 2020), the positive weight loss effects presented at EASD
2018 and of GLP-1 agonists and glucagon individually served as the rationale for investigating this mechanism
further. The randomized, double-blind, placebo-controlled, "short but intense" study aimed to determine if
cotadutide's weight loss effects were the result of reduced energy intake, increased energy expenditure, or a
mix of both. Enrolled participants had A1c ≤ 8% and BMI > 28 ≤ 40 kg/m2. Individuals treated with
cotagutide (n=18) lost significantly more weight than those on placebo (n=7) and consumed ~41% less during
ad libitum lunch compared to placebo (p=0.011 for both analyses). According to least-squares means
analyses, treatment with cotadutide did not lead to significantly different total energy expenditure or resting
energy expenditure compared to placebo. Though total energy expenditure decreased, cotadutide still led to
weight loss, and preservation of resting energy expenditure may suggest glucagon receptor agonism.
Interestingly, treatment with cotadutide at doses up to 300 μg daily led to lower time spend in activity - which
could explain lower total energy expenditures instead of weight loss being the sole driver for such. Dr. Golubic
suggests that future studies could incorporate exercise programs to further parse out this relationship.
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▪ Dr. Golubic also reported safety data, with more participants taking cotadutide (94%)
experiencing adverse events than those taking placebo (71%). Specifically, treatment with
cotagutide up to 300 μg/day was associated with more nausea (72% vs 29%) and vomiting (22% vs
14%). While heartrate slightly increased in both treatment groups, those taking cotagutide showed a
trend toward decreased systolic blood pressure compared to placebo. Overall, only two serious
adverse events (coronary artery thrombosis, grade 3 hematoma muscle) occurred in patients taking
cotadutide (n=1 for each event).

Exploratory PIONEER 2 Findings Demonstrate Long-Term A1c Control with Oral
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GLP-1 Rybelsus

A new analysis of PIONEER 2 data for Novo Nordisk's Rybelsus (oral semaglutide) found that
participants spent more time with an A1c <7.0% and <6.5% with the oral GLP-1 than with the
study's SGLT-2 comparator empagliflozin (Lilly/BI's Jardiance). An A1c <7.0% was achieved for a
mean of 27 out of 52 weeks with oral semaglutide, compared to 19 weeks with empagliflozin (for an A1c of
<6.5%, the mean was 16 and 7 weeks, respectively). In total, 78% of the oral semaglutide group and 60% of
the empagliflozin group had an A1c <7.0% at least once during the study, and 46% vs. 28% sustained that
achievement for ≥38 weeks. The OR of having an A1c <7.0% at week 26 and 52 was 4.12 with the oral GLP-1
vs. empagliflozin (95% CI: 2.94-5.76, p<0.0001). Unsurprisingly, there was no difference in the rate of
hypoglycemia between groups (≤2% had severe or confirmed hypoglycemic events). While patients in
PIONEER 2 were relatively uncomplicated (participants were uncontrolled on metformin alone, and
exclusion criteria included eGFR <60, for example), finding that roughly half of the Rybelsus arm achieved
quality glycemic control for the majority of the treatment period with a once-daily tablet is highly
encouraging. This exploratory analysis provided a novel look at the data from Novo Nordisk's extensive phase
3 program for oral semaglutide, though assessment of "time in glycemic control" with serial A1c
measurements may not tell the full story about daily glucose control with oral semaglutide. As ever, we'd love
to see the relative impact of these therapies on Time in Range for people with uncomplicated type 2 diabetes.
Still, there's little doubt for us that an oral GLP-1 such as Rybelsus is or will become the most appealing and
effective second oral medication for many people with type 2 diabetes.

▪ As a reminder, PIONEER 2 (n=822, A1c 7.0-10.5%) demonstrated superior A1c lowering with oral
semaglutide 14 mg compared to empagliflozin 25 mg, the higher dose of Jardiance marketed by
Lilly/BI. See our coverage of full results from ADA 2019. Note that oral semaglutide was escalated to
from 3 mg to 7 mg at 4 weeks, then to 14 mg after 8 weeks; empagliflozin was started at 10 mg then
increased to 25 mg after 8 weeks. This novel analysis used on-treatment without rescue medication
data, which may demonstrate a stronger effect than an intention-to-treat analysis would. Baseline
A1c was 8.1% in both groups.

▪ Novo Nordisk launched Rybelsus on the US market in the fall of 2019, following September 2019
approval. See our most recent commercial report on Rybelsus here.
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Novo Nordisk Symposium Explains Why GLP-1s Have Risen to "Top of the Pecking
Order" in Diabetes Care

Novo Nordisk hosted a symposium spotlighting GLP-1 agonists and featuring an all-star panel
of Dr. James Gavin, Ms. Davida Kruger, and this year's Banting Medal recipient Dr. Jens
Holst. Each speaker offered compelling answers to the session's overarching question: Why have GLP-1s
reached the top of the pecking order for managing type 2 diabetes? Indeed, ESC now recommends GLP-1
agonists as first-line therapy for people with type 2 diabetes facing high CV risk, and ADA endorses their use
irrespective of baseline A1c or background metformin. An audience poll found that >70% of HCPs in
attendance recommend a GLP-1 product as a patient's first injectable (ahead of basal insulin), which Ms.
Kruger said she was "thrilled" to see. We should note that real-world utilization of GLP-1s remains low (far
lower than we'd like) due to still-limited reimbursement and cost constraints. We, too, were pleasantly
surprised by the poll result. It suggests effective provider-facing education about the multifaceted benefits of
GLP-1s and hopefully signals a decline in clinical inertia to initiate GLP-1 treatment earlier in the course of
diabetes progression - but access/affordability must also be addressed.

▪ While positive CVOT results have generated the most buzz around GLP-1 agonists
recently, Dr. Gavin emphasized that the class' glucose-lowering efficacy is noteworthy
on its own. If we rank all the diabetes medications available today by their mean A1c reduction in
drug-naïve patients, four of the top five are GLP-1s: injectable semaglutide (Novo Nordisk's
Ozempic), liraglutide (Novo Nordisk's Victoza), dulaglutide (Lilly's Trulicity), basal insulin, and oral
semaglutide (Novo Nordisk's Rybelsus). In a similar ranking of second-line drugs added to
metformin, three of the top five are GLP-1s: injectable semaglutide, oral semaglutide, premixed
insulin, dulaglutide, and basal-bolus insulin. Of course, Dr. Gavin also touted the cardio protection,
renal protection, and weight loss that come with GLP-1 treatment. He highlighted that Victoza,
Ozempic, and Trulicity are all FDA-approved to reduce MACE, that Trulicity is the only product with
an indication for primary prevention, and that Victoza is the only GLP-1 option for pediatric type 2s.

▪ Ms. Kruger outlined the patient perspective on why GLP-1s are on top of the pecking
order. Compared to insulin, a GLP-1 gives the same if not better glucose control
without causing hypoglycemia or weight gain. As Ms. Kruger explained, "hypoglycemia and
weight gain are what we worry about when we start basal insulin." An abundance of data shows that
GLP-1s do not increase risk for hypo and actually stimulate weight loss. She shared anecdotes of
patients who feared hypoglycemia due to episodes they witnessed in family members, or who were
unhappy when insulin caused 12 lbs of weight gain over six weeks. Adherence to GLP-1 therapy is
improved by its no-hypo and weight loss features (provided the medication is titrated slowly to
minimize GI side-effects), and Ms. Kruger underscored the importance of good adherence. She
mentioned that an increasing number of patients are hearing about GLP-1 agonist options via
friends or television commercials (some even come into clinic singing one of the marketing jingles),
and that level of engagement boosts adherence as well. It's interesting to note growing patient
awareness of the GLP-1 class alongside provider education, and we so hope this translates to greater
volume of GLP-1 prescriptions.

▪ Dr. Holst commented on the science behind GLP-1 agonists and the mechanisms
underlying their remarkable efficacy. While the precise mechanism of action that leads to CV
benefits remains unknown (and we have even less understanding about renal protection, according
to Dr. Holst), he drew a distinction between short- and long-acting GLP-1s. The short-acting agents
in the class, including exenatide and lixisenatide, have a lower exposure rate, which is likely why
they did not demonstrate statistically significant risk reduction for three-point MACE in their
respective CVOTs. The long-acting agents all did (liraglutide in LEADER, semaglutide in SUSTAIN
6, dulaglutide in REWIND, albiglutide in HARMONY); Drs. Holst and Gavin both agreed that AZ's
long-acting formulation of exenatide (Bydureon) narrowly missed the threshold for superiority in
EXSCEL due to a pragmatic trial design and "just bad luck."

◦ Dr. Holst also praised the impressive science that led to the development of
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oral semaglutide: "I once delivered a lecture on oral GLP-1 titled 'mission impossible.'
Luckily they went ahead anyway, but it's a really special development in science." He
explained that only ~1% of each oral semaglutide dose is effectively absorbed into the
bloodstream (99% is lost), but that sufficient concentration builds up over time because
the agent is so long-acting (in other words, a short-acting GLP-1 could not be taken as a
pill). Given the molecular complexity of Rybelsus, there must be a relatively stringent
protocol around administration (e.g., take it in a fasting state with 4 oz. of water, withhold
food and other medications for at least 30 minutes). Rybelsus was launched in the US in
late 2019 and commercial performance has been strong to-date ($118 million revenue in
1Q21), with the product serving as a growth driver for Novo Nordisk's overall diabetes/
obesity portfolio.

GLP-1s are Cost-Neutral Compared to Standard Care in Adult Type 2s Following
First CVD Hospitalization; Nonsignificant Trend Toward Cost Reduction with
GLP-1s

In an insightful poster (82-LB), Dr. Marc Evans (AstraZeneca) and colleagues demonstrated
that GLP-1s are cost-neutral compared to the standard of care in GLP-1-naïve adult type 2s
following their first CVD-related hospitalization. Using data from 1,712 adult type 2s who were
initiated on GLP-1s and 122,334 adult type 2s who received standard care in the six months following their
first CVD-related hospitalization, the researchers found that the added cost of treating T2D patients with CVD
with GLP-1s is offset by significantly lower inpatient and outpatient care costs. Prior to hospitalization for
CVD, total treatment costs were similar for both groups ($2,011 per-patient per-month [PPPM] for those on
GLP-1s vs. $1,934 PPPM for those receiving standard care). While statistically equivalent at baseline (($2,011
per-patient per-month [PPPM] vs. $1934 PPPM for GLP-1s vs. standard care cohorts), total treatment costs
were lower, although not significantly, for patients receiving GLP-1s compared with standard care after
initiation for CVD ($3,854 vs. $4,288 PPPM). These findings were driven by the significantly lower inpatient
and outpatient costs and significantly higher drug costs of GLP-1s compared with standard care. Specifically,
the total drug cost for GLP-1s was $1,046 compared to $675 PPPM for standard care while the GLP-1 cohort
saw lower in-patient ($1,147 PPPM vs. $1,458 PPPM) and outpatient ($1,660 PPPM vs. $2,155 PPPM) costs
compared to standard care. Given that the 2019 ESC and ADA/EASD guidelines recommend GLP-1s as first-
or second-line antidiabetic medication for T2D patients with CVD, this study is an important assessment with
regards to treatment cost, which poses a substantial barrier for the approximately one-third of T2D patients
who have CVD.

GLP-1 Agonist Posters

Title Authors Details + Takeaways

Efficacy and Safety of GLP-1RAs

with or without Baseline

SGLT2i: Post-hoc Analysis of

the SUSTAIN 10 Trial

Matthew Capehorn,

Andrei-Mircea Catarig,

Ofir Frenkel, Charlotte

Hindsberger, Michel

Marre, Hermione Price,

Richard E. Pratley

▪ Post-hoc analysis of the

SUSTAIN 10 trial comparing

safety/efficacy of GLP-1 agonist

therapy (semaglutide or

liraglutide) in patients with and

without SGLT-2 inhibitor

therapy at baseline

▪ Both GLP-1 agonists were

associated with reductions in

A1c, body weight, and systolic

blood pressure from baseline to
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week 30, regardless of SGLT-2

inhibitor use

▪ Reductions in A1c, body weight,

and systolic blood pressure

were greater with semaglutide

than liraglutide

▪ No unexpected safety concerns

arose in the trial, and the rate of

study discontinuation due to

adverse events did not differ

between participants with vs.

without SGLT-2 inhibitor

therapy

▪ Results support the addition of

a GLP-1 agonist on top of

existing SGLT-2 inhibitor

therapy

Cost-Effectiveness of

Subcutaneous Semaglutide vs.

Empagliflozin as Add-On

Therapy for Typse 2 Diabetes

Margaret Zupa, Ronald

Codario, Kenneth J.

Smith

▪ Cost-effectiveness evaluation of

semaglutide vs. empagliflozin in

people with type 2 diabetes and

cardiovascular disease

▪ Compared to empagliflozin,

semaglutide was associated

with a 0.053 QALY gain at a

cost of $1,006 (i.e., $18,897 per

QALY gained)

▪ Semaglutide was preferred over

empagliflozin in 55% of model

iterations

▪ Results suggest that for most

patients with type 2 diabetes

and cardiovascular disease,

semaglutide is a more cost-

effective option than

empagliflozin

Use of Glucose-Lowering

Agents According to

Cardiovascular Risk Factors in

People with T2D and with or

without CVD in the CAPTURE

Study

Guillermo Dieuzeide,

Abdullah M. Alguwaihes,

Jose Luis A. Leon, Fahri

Bayram, Patrice Darmon,

Timothy Davis, Kirsten

T. Eriksen, Tianpei

▪ Post hoc analysis of the

CAPTURE study to identify

patterns diabetes therapy use

among people with type 2

diabetes with and without CVD
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Hong, Thomas J. Jensen,

Csaba Lengyel, Ofri

Mosenzon, Guiseppina T.

Russo, Shinichiro

Shirabe, Katerina,

Urbancova, Sergio

Vencio, Gourav Yadav

▪ Regardless of CVD status,

therapy use was more common

in men, people aged 55 to 75,

and those with diabetes

duration >10 years, A1c >7 and

<9%, diagnosed hypertension,

or an eGFR >60 ml/min/

1.73m2

▪ Newer drugs (GLP-1 agonists

and SGLT-2 inhibitors) were

less commonly prescribed than

insulins and SUs

▪ Low use of newer drugs

suggests delayed introduction of

these agents despite treatment

guidelines encouraging the use

of these agents for people with

types 2 diabetes and high CV

risk

Online Patient Education on

GLP-1 Receptor Agonists in

Patients with T2D and CVD

Prompts Real-Life Changes

Amy Larkin, Anne Le
▪ Measured the impact of online

education activities on

knowledge, confidence, and

intent to act in people with type

2 diabetes and CVD (n=28,893)

▪ Following the online education

activity, 85% of patients

planned to discuss heart disease

risk with their HCP and 87%

reported increased confidence

asking how to reduce their risk

▪ The online activity was

associated with a 54%

improvement in recognizing

that GLP-1 agonists can treat

type 2 diabetes and lower heart

disease risk

Addition of a GLP-1 Agonist to

Insulin Therapy in Type 2

Diabetes

Colleen Gavigan, Thomas

W. Donner
▪ Retrospective analysis assessing

the efficacy of GLP-1 agonists

(liraglutide, semaglutide, or

dulaglutide) as an add-on to

insulin therapy in people with
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type 2 diabetes (n=81)

▪ 46% of patients on prandial

insulin at baseline discontinued

it within a year of beginning

GLP-1 agonist therapy

▪ There were no significant

differences in change in A1c or

percentage of patients who

came off prandial insulin based

on BMI (< or ≥30), insulin dose

(< or ≥0.8 units per day) or

diabetes duration (< or ≥10

years)

Novel Microsphere Formulation

Developments of Long-Acting

GLP-1 RA Including Exenatide,

Liraglutide, and Semaglutide

Jin G. Jung
▪ Investigated the

pharmacokinetic profiles of

novel sustained release (SR)

versions of several GLP-1

agonists (exenatide, liraglutide,

and semaglutide) in rats

▪ All three SR-GLP agonists

showed extended-release

profiles ranging from 1 week

(SR-liraglutide) to 4 weeks (SR-

exenatide and SR-semaglutide)

Discovery of Nonpeptide, Orally

Available Small Molecule GLP-1

Receptor Agonists

A-Rang Im, Jung-Eun

Park, Dahae Hong, In-

Gyu Je, Jung Ho Kim,

Min Whan Chang,

Chang-Hee Hong, Jae

Eui Shin, Te-Ik Sohn,

Yearin Jun, Eunhye

Jang, Yeongran Yoo,

Woojin Jeon, Kyungmi

An

▪ Investigated the safety and

efficacy of novel oral small

molecule GLP-1 agonists in

cynomolgus monkey

▪ All compounds demonstrated

potent in vitro activity, excellent

sensitivity against a class B G-

protein coupled receptor related

to GLP-1, and a strong safety

profile

▪ All compounds increased

insulin secretion an intravenous

glucose tolerance test

Mobile Health Application as a

Real-World Data Resource:

Self-Recorded Weight

Ulrik Bodholdt, Sophie

Birot, Andrei-Mircea

Catarig, Umut Erhan,

▪ Assessed self-recorded weight

loss among users of mobile
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Reduction with Once-Weekly

Semaglutide

Filip K. Knop
health app designed to assist

people with types 2 diabetes

starting once-weekly

semaglutide (n=1,506)

▪ Mean self-recorded weight loss

was 4.55% (4.65 kg/10.25 lbs)

from baseline to week 18

▪ Mobile health app data can add

to the body of RWE on

semaglutide

Impact of Early Initiation of

Dulaglutide on A1c in Patients

with Type 2 Diabetes

Meredith Hoog, Joseph

L. Smith, Maria Yu,

Jennifer Peleshok,

Reema Mody, Michael

Grabner

▪ Retrospective, real-world

observational study assessing

glycemic control among people

with type 2 diabetes who started

dulaglutide on top of 1, 2, or 3+

oral agents

▪ Dulaglutide was associated with

A1c reductions of -1.39%,

1.30%, and 1.01% over 6 months

among people on 1, 2, and 3+

oral agents, respectively

▪ A1c reductions were more

pronounced among people

taking fewer oral agents at

baseline, supporting earlier

dulaglutide initiation

Higher Doses of Dulaglutide

Induce Weight Loss in Patients

with Type 2 Diabetes (T2D)

Regardless of Baseline BMI:

Post-hoc Analysis of AWARD-11

Enzo Bonora, Juan P.

Frias, Raleigh Malik,

Anita Kwan, Sohini

Raha, Angelyn Bethel,

David Cox

▪ AWARD-11 post hoc analysis

assessing weight loss with

different doses of dulaglutide

▪ The 3 mg and 4.5 mg doses of

dulaglutide were associated

with greater A1c and body

weight reductions compared to

the 1.5 mg dose

▪ In the 3 mg and 4.5 mg

dulaglutide groups, average

absolute reductions in

bodyweight increased with

higher BMI categories, but

average percent weight loss was
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similar regardless of BMI

Real-World Effectiveness of

Once-Weekly Semaglutide

(sema OW) from a U.S.

Commercially Insured and

Medicare Advantage Population

Vincent Willey, Nitin

Shivappa, Joshua Noone,

Caroline Swift, Simo Du,

Yurek M. Paprocki,

Hiangkiat (Jason) Tan

▪ Real-world study assessing the

effectiveness of semaglutide

among a population of

commercially insured and

Medicare patients (n=3,010)

▪ Semaglutide was associated

with significant A1c reductions

in all age groups examined

▪ Across all age groups, those

with baseline A1c ≥9%

experienced the greatest A1c

reductions (≥ 2.0%)

▪ After semaglutide initiation, the

percentage of patients who

achieved an A1c <7% and <8%

increased from 23% to 52% and

from 50% to 79%, respectively

Evaluating Antidiabetic

Medication Treatment Patterns

in T2D Patients Initiating Once-

Weekly Semaglutide (sema OW)

Vincent Willey, Nitin

Shivappa, Caroline Swift,

Joshua Noone, Simo Du,

Yurek Paprocki and

Hiangkiat (Jason) Tan

▪ Retrospective, observational

cohort study examining

treatment patterns associated

with one-weekly semaglutide

(sema OW) initiation in adult

type 2s (n=3,081) from US

commercially insured +

Medicare Advantage population

▪ 28% of patients had a starting

A1c>9%, 65% of patients were

on metformin, 60% of patients

were on ≥2 T2D medications,

30% of patients on ≥3 T2D

medications

▪ Sema OW more likely to be

initiated as an add-on rather

than a switch across

antidiabetic classes; this trend

reversed in patients who were

taking many T2D medications

(sema OW introduced as a

switch in 70% of patients taking
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≥4 T2D drugs)

▪ About one-third of patients

reduced the number of T2D

medications they were taking

after 90 days after their A1c

reading

Greater Adherence and

Persistence with Dulaglutide

Compared with Semaglutide at

6- and 12-Months Follow-up in

U.S. Real-World Data

Reema Mody, Janna

Manjelievskaia, Maria

Yu, Elizabeth

Marchlewicz, Raleigh

Malik, Nicole

Zimmerman, Debra

Irwin

▪ Retrospective, observational,

real-world study compared

adherence and persistence

among 190,246 matched type 2s

dulaglutide and semaglutide

users at 6- and 12-month

follow-ups

▪ Baseline: ~72% on metformin,

~23% on SGLT-2is, ~50% male,

median age ~53 years

▪ Patients on dulaglutide had

greater medication adherence

(54% at 12 months) than

patients on semaglutide (43% at

12 months); consistent within

subgroups based on age,

dosage, baseline obesity, and

insulin use

▪ Relative to semaglutide,

dulaglutide participants had

higher persistence both at 6

months (71.9% dulaglutide vs.

62.2% semaglutide, p<0.0001)

and 12 months (55.5%

dulaglutide vs. 45.3%

semaglutide, p<0.0001)

Greater Proportions of Subjects

Achieved Composite Endpoints

with Once-Weekly Semaglutide

vs. Comparators in SUSTAIN

Trials

Peter Gæde, Andrei-

Mircea Catarig, Kathleen

Dungan, Charlotte

Hindsberger, Jens

Øllgaard, Stephen Bain

▪ Post-hoc analysis comparing

A1c and body weight endpoints

using semaglutide to active

comparators (sitagliptin,

exenatide extended release,

insulin glargine, dulaglutide,

canagliflozin, liraglutide)

▪ Greater proportion of subjects
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achieved an A1c <7.0%, weight

loss ≥5%, and systolic BP

reduction ≥5 mmHg (Endpoint

A) with semaglutide (once-

weekly) than with the

comparator therapies; same

was true of the more stringent

endpoint B (A1c <6.5%, weight

loss ≥10%, SBP reduction ≥5

mmHg)

▪ Proportion of patients across

SUSTAIN trials meeting

endpoint A: 12.4-19.1% [0.5

mg]; 18.9-36.7% [1.0 mg] vs.

0.8-15.7% [comparator] and

meeting endpoint B: 2.5-8.0%

[0.5 mg]; 5.0-14.8% [1.0 mg] vs.

0.2-3.0% [comparator]

Reduced Glycemic Variability

with Once-Weekly Semaglutide

vs. Active Comparators in Post-

hoc Analysis of the SUSTAIN

Program

Richard E Pratley, Vanita

R. Aroda, Charlotte

Hindsberger, Yasemin

Kose, Margit Kaltoft,

Esteban Jodar

▪ Post hoc analysis of SUSTAIN

2-4, 7, 8, and 10 comparing

within-day glycemic variability

of once-weekly semaglutide vs.

active comparators in type 2s

(n=5,680)

▪ Once-weekly semaglutide led to

significantly larger reductions

in SD of SMBG than

comparators

▪ Changes in SD of SMBGs were

closely aligned with changes in

A1c from baseline

Achievement of Near-Normal

HbA1c with Early Initiation of

Oral Semaglutide: An

Exploratory Subgroup Analysis

of PIONEER 1

Vanita R. Aroda, Lars

Bardtrum, Klaus

Kallenbach, Anne

Moeller Nielsen, Julio

Rosenstock, Enrique C.

Morales-Villegas,

Melanie J. Davies

▪ Post hoc analysis of PIONEER 1

trial (n=703) to examine impact

of early initiation of oral

semaglutide on glycemic

efficacy, body weight, and

achievement of A1c targets

▪ Greater A1c and body weight

reductions seen for oral

semaglutide 14 mg vs. placebo

for both T2D duration ≤1 year
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and >1 year

▪ Higher proportion of patients

starting semaglutide within ≤1

year of diagnosis reached

glycemic targets than those

starting semaglutide in >1 year:

45% of those on oral

semaglutide 14 mg achieved A1c

<6% vs. 31% in the >1 year

group

Incorporating Treatment

Pauses, Dosing Flexibility, and

Education to Support GLP-1RA

Therapy Persistence

Vanita R. Aroda, Robert

Bauer, Alun L. Davies,

Eskil B. Kreiner, Peter J.

Lin, Richard E. Pratley,

Stephen C. Bain

▪ Evaluation of medication

management strategies in

PIONEER 6 trial to support

continuation of oral

semaglutide in context of

intolerability due to GI-related

adverse events

▪ Type 2s (n=3,183) on oral

semaglutide underwent dose

escalation (3 mg to 7 mg after 4

weeks, then to 14 mg after 8

weeks) with education to

address GI tolerability issues

▪ Discontinuation of oral

semaglutide (temporary and

permanent) mostly occurred

during the initial dose

escalation period

▪ 23% of patients on oral

semaglutide had ≥1 treatment

pause; of those individuals,

majority (72%) had just one

pause; median pause duration

was 21 days

▪ 75% of patients restarted oral

semaglutide after the first AE-

related treatment

discontinuation

▪ Results emphasize potential for

education-based approaches to

encourage treatment
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persistence on GLP-1s

Kidney and Metabolic Benefits

by Adding GLP-1 Agonists and/

or SGLT2 Inhibitors on

Metformin in Obese Type 2

Diabetes (T2DM) Patients:

24-Month Real-World Data

from Both Urban and Rural

Clinics

Ioannis Zoupas,

Athanasia

Papazafiropoulou, Maria

Xenou, Dimitrios

Lygnos, Evangelos

Fousteris

▪ Prospective observational study

of 253 patients with type 2

diabetes on metformin for 24

months. Patients were divided

into three groups and

administered either GLP-1

SGLT-2, or both GLP-1 and

SLGT-2 therapy in addition to

metformin

▪ Patients on GLP-1 therapy saw

the largest A1c reductions from

8% at baseline to 5.9% at 24

months; patients on SGLT-2s

saw A1c reductions of 1.1% from

7.7% to 6.3%; patients on

combination therapy saw A1c

reductions of 1.9% from 7.7% to

5.8%

▪ eGFR improved most

significantly among patients on

combination GLP-1, SGLT-2

therapy from 98 to 106

(p=0.002)

A Real-World New User Cohort

Study of Metformin vs. SGLT2i

or GLP-1RA on the Risk of

Cardiovascular and Renal

Outcomes in Type 2 Diabetes

Mellitus Patients with

Cardiovascular Risk Factors

Caroline Foch, Arthur

Allignol, Emmanuelle

Boutmy, Kerstin Brand

▪ Head-to-head cohort study

comparing metformin vs.

SGLT-2s or GLP-1s on the risk

of cardiovascular and renal

outcomes in patients with type

2, as measured in terms of heart

failure hospitalization,

myocardial infraction, stroke or

CKD development

▪ Patients on SGLT-2s (n=5,181)

and patients on GLP-1s (n

=6,164) were matched to 10,361

and 12,326 comparable patients

on metformin

▪ Treatment with SGLT-2s

showed decreased risk of

hospitalization for heart failure
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compared to metformin

(HR=0.45); GLP-1 use

associated with decreased risk

of hospitalization for stroke

compared to metformin

(HR=0.51)

▪ GLP-1 and SGLT-2 use both

associated with increased risk of

CKD compared to metformin

(HR=1.52, HR=1.36

respectively)

Insulin Therapy
Soliqua (Insulin Glargine/Lixisenatide) Shows Superior A1c Reductions and
Weight Loss Over Premixed Insulin in SoliMix Readout

In a highly anticipated oral presentation, Dr. Julio Rosenstock unveiled the results of the
SoliMix trial, showing improved glucose control without weight gain with Sanofi's GLP-1/basal
insulin combination therapy Soliqua over traditional premixed insulin. SoliMix enrolled people
with type 2 diabetes and an A1c between 7.5% and 10% who were on a regimen of basal insulin and one or two
OADs, randomizing them to once-daily injections of Soliqua, a fixed-dose combination of insulin glargine and
GLP-1 agonist lixisenatide (n=443), or twice-daily injections of the premix insulin Novolog (n=444) for 26
weeks. Soliqua met both of the trial's co-primary endpoints, including non-inferiority to Novolog in A1c
reduction (-1.3% vs. -1.1%) and superiority to Novolog for body weight change (-0.7 kg vs. 1.2 kg). Soliqua also
met all of the trial's key secondary endpoints, including superiority to Novolog in A1c reduction, a greater
proportion of participants achieving an A1c <7% without weight gain (27.5% vs. 12.4%), and a greater
proportion of participants achieving an A1c <7% without weight gain and without hypoglycemia (19.4% vs.
7.0%). Very importantly, Soliqua was also associated with lower incidence of hypoglycemia (6.3% [n=28] vs.
12.9% [n=57]) and severe hypoglycemia (0.2% [n=1] vs. 0.5% [n=2]) compared to Novolog. No severe adverse
events were reported in the trial, though participants randomized to Soliqua experienced more GI side effects
(10.4% vs. 2.3%), as is expected with GLP-1 agonist therapy. Overall, the SoliMix results point to Soliqua as a
better alternative to premixed insulin for people with type 2 diabetes who are not meeting their A1c goals on
typical basal insulin/OAD therapy.

▪ In Dr. Rosenstock's view, the SoliMix results highlight Soliqua as a therapy that
circumvents two of the two of the main concerns about initiating or intensifying
insulin therapy among patients and clinicians alike: hypoglycemia and weight gain. To
this end, a secondary analysis demonstrated that participants on Soliqua showed greater
improvements in patient-reported outcomes over the 26-week trial compared to those on Novolog.
Specifically, participants using Soliqua showed higher self-reported therapy adherence, diabetes
management, and psychological health, and twice as many study participants (27.5% vs. 15.0%) and
their physicians (29.9% vs. 15.3%) reported that treatment with Soliqua had been effective (defined
here as complete control of diabetes).

▪ The SoliMix results were also highlighted in an afternoon product theater for Soliqua.
Ms. Katherine Whitmire (Southwest Medical Associates), a nurse practitioner and CDE,
contextualized that the SoliMix results are particularly impactful for the growing patient population
of older adults with type 2 diabetes. Over 25% of adults over the age of 65 have type 2 diabetes, and
these individuals have unique clinical needs. Since older adults are at a higher risk of cognitive
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decline and institutionalization, the complexity of their diabetes treatment regimens is important to
consider. Older adults with type 2 diabetes are also at higher risk of hypoglycemia compared to
younger adults. With these considerations in mind, Soliqua is an excellent choice - offering not only
improved glycemic control but also fewer injections and lower hypoglycemia risk compared to
traditional premixed insulin. For more, see the press release from Sanofi and our interview with
Sanofi's Vice President & US Medical Head of Diabetes Dr. Luigi Meneghini below.

Interview with Dr. Luigi Meneghini (Vice President & US Medical Head of
Diabetes, Sanofi)

Kelly Close: Hi, Dr. Meneghini. Thank you so much for taking the time to speak with us today.
If you could start off with some big picture thoughts on Sanofi's presence at ADA and the
SoliMix trial, that would be great. Then, we can go into our questions.

Dr. Luigi Meneghini: I think we're really excited for the ADA this year for a number of reasons. One, I
think we continue to be committed to diabetes. I think you've seen the results of one of the trials, the SoliMix
trial, which is going to feature Soliqua front and center. From an endocrinologist perspective, when I saw the
result, it was pretty mind blowing.

That's the reaction that I've seen with many of my colleagues, and I would love to talk more about the SoliMix
results and their implication in clinical practice. We also have quite a bit of information surrounding Toujeo
and trying to find the place for second generation basal insulins in the treatment of diabetes. There have been
some discussions around that and we're focused on showing the value and relevance surrounding these
therapies.

Rhea: Great. Thank you so much. We've written about some of the SoliMix trials, could you
start by going backwards a little and explain the rationale behind the trial design and why you
want to start this trial?

Dr. Meneghini: Great question. The trial was designed to understand what alternatives there might have
been for advancing basal insulin therapy. In individuals with type 2 diabetes not well controlled on basal
insulin, it's often a challenge to get them to target.

You could, for example, switch to a premix insulin, which is commonly done outside of the US and in many
areas in the US. You could go to basal plus sequential prandial doses of insulin. You could go to full basal
bolus, or you could add a GLP-1.

The rationale was that, if we come in with a fixed ratio combination, we could give both the basal component
and the GLP-1 component in one injection once a day. We compare this to a very common intensification
method, which was switching patients from basal insulin to twice-daily premix. The rationale for this study
was that we could compare these two approaches and find out what the results would be.

Ursula: Thank you. As a follow up, what do you think is the most important takeaway of the
new data set?

Dr. Meneghini: Great. I would assume that you've seen the data, which showed that Soliqua once daily,
compared to premix twice daily, titrated to the same targets with the same frequency but led to better
glycemic control and better reduction in A1c. It did that with less hypoglycemia and less weight gain. When
you ask patients and providers what approach they prefer, it was clear in all measures of the TRIM-D
effectiveness score that Soliqua was preferred to premixed insulin.

In essence, showing that in those really difficult to treat patients with type 2 diabetes or who are not well
controlled on basal insulin, starting once daily Soliqua versus twice daily premix led to better effectiveness,
safety, and simplicity is spectacular. This gives us another approach and actually a better approach for
intensification beyond basal insulin.

Claire: Our next question is whether you have any baseline data on age or diabetes duration of
the participants in this study?
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Dr. Meneghini: Yes, if you go to the baseline demographics, it shows that they're in their 60s. They've had
diabetes duration of around 13 years. That's not uncommon for individuals who are on basal insulin therapy
and whose A1c's are not where they should be.

Kelly Close: We're really happy that people will be getting access earlier and that they'll have
the coverage. I hope that the commercial payers really plan on making a big deal about this as
well.

Luigi Meneghini: That's a good point. I know that we've worked quite hard at making insulin-based
therapies more accessible and affordable.

Kelly Close: I think that we were also interested to hear how early people can be on this
therapy. people being able to be on a more optimized therapy at the right time is kind of the
dream.

I really applaud and salute that you said specifically that you're going to try to work with
people with very high A1cs. Is that still the case? And if there's anything that you might say
about if you feel like in the field there is more professional CGM use or there's more
intermittent use in people with type 2. They're not really "supposed" to be able to get it paid
for until they're on MDI, but that kind of creates a circular thing sometimes where then they
don't get the right medical therapeutic intervention.

Dr. Meneghini: The first question I think I heard was, is the focus for Soliqua in individuals with high A1cs?
That's clearly one of the focuses for Soliqua. That is a patient population that is poorly controlled, has very
high A1c, are at very high risk for developing vascular complications, and have an urgent need to get better
glycemic control. There we see Soliqua as an opportunity to get these individuals under better control, but
that is not the only focus. SoliMix, as you saw, was studied in individuals who had uncontrolled diabetes-
about half of them probably with an A1c above 9%. Many of them had A1cs under that. In that group of
individuals on basal insulin, we were able to get them close to the target. The A1c at the end of the study was
around 7.3% safely, without any weight gain, with little hypoglycemia compared to premixed, and so on. That
is another group of individuals that I think we can focus on. From an endocrinologist perspective, we put
individuals with diabetes on premix insulin because we may not think that they can manage with basal plus or
basal bolus type of therapies.

I can see Soliqua being somewhat of an alternate in thinking, "how do I advance therapy beyond basal
insulin?" From an endocrinologist perspective, I think it's an exciting study. And it brings up some really
wonderful opportunities.

Kelly Close: Yes, I just have one quick comment on that, and then I'll send it back to the team. I
think there are so many great studies about GLP-1s, and this and that. We were talking to
Richard Wood at dQ&A the other day about how great it is that GLP-1s get so much attention.
There are a lot of people who are on GLP-1s, but it's not enough and that's just not in the
narrative about GLP-1s.

Dr. Meneghini: That's an excellent point, Kelly. There are no therapies that we know of right now that can
arrest the progression of type 2 diabetes. Therefore, we know that at a certain point, we'll need to add a basal
insulin.

The combination of a basal insulin with a GLP-1 agonist has clearly shown to be very effective in individuals at
all stages of their diabetes journey. So that's a great point. Thank you.

April: I can take the next question. Have there been any subgroup analyses done exploring
differences in outcomes between participants on Soliqua with an SLGT-2 inhibitor versus
those not taking an SLGT-2 inhibitor?

Dr. Meneghini: Those are all very, very interesting post hoc sub-analyses that are going to be done right
now. We have the presentation that you will see at ADA that focuses on the primary analysis of effectiveness,
safety, and side effect profiles. You'll see at the ADA that there is an analysis of hypoglycemia during the night.
There will be also an analysis that looks at patient reported outcomes in the controls, examining them by
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SGLT-2 use at baseline. I'm looking forward to that as well- excellent question.

Ashwin: What is your response to healthcare practitioners who may view GLP-1 agonists as
pre-insulin therapies, making a combination GLP-1 agonist/basal insulin less preferable to
them?

Dr. Meneghini: I think GLP-1s are excellent therapies. They've come to the forefront and have a lot of
beneficial effects. With regards to the fixed ratio combinations, as we saw in SoliMix, they are highly effective
in those individuals that have had diabetes for a period of time and are not well controlled.

Either they have very high A1cs -- above 9% or on basal insulin and their A1cs are still not at the target that
they want them to be. For those individuals, a combination of basal insulin and a GLP-1 is an excellent
combination. It simplifies things because it's not two injections that you have to start either simultaneously or
sequentially. It's just one injection, one time a day. It is simple. Because of the combination and the slow
titration schedule, it mitigates some of the side effects that we might see with GLP-1s and mitigates some of
the weight issues that we see with insulin therapy. It has its place. But GLP-1 therapies obviously are here to
stay, and thankfully so.

Kelly Close: Yes. There are so many endocrinologists out there who are like, "that might not be
exactly the right ratio for my patients." It's kind of pointing out, "this is why I don't want to use
this fixed ratio. I'll just leave them on MDI, or I'll just try to put them on something else."

It's kind of the perfect being the enemy of the good. I had a question about the ratio. It seems
like there is pretty broad acceptance that there's CVD risk reduction with GLP-1 as a class
effect. Do you think that that is getting to be well known?

Dr. Meneghini: Yes. I'm not going to tell endocrinologists how to practice, but I would suggest that we focus
our therapy decisions by sharing those decisions with people with diabetes. There, I think that you will see the
presentations on the patient reported outcomes. They are significantly better with Soliqua than they are with
the premix insulin.

In response to your question, Soliqua is an effective therapy. We are identifying the types of individuals that
would most benefit from it. I think that's a therapy that would be very effective in the hands of primary care
physicians. If endocrinologists want to simplify or ask their patients what their preference might be, that
could be also an option.

On your second point around cardiovascular risk, yes, lixisenatide showed that it was safe from a
cardiovascular perspective. There is a poster that we have that uses a BRAVO risk estimation that has looked
at modeling some of those risk factors. I don't want to say any more on that, but there can be some clues as to
what we could expect based on the impact of Soliqua on patient metabolism.

Kelly Close: Yes, I'll just hand it to Rhea to finish up. I guess for us, as much as people can be
urged to ask their doctors about getting at least professional CGM; that's also how we hope to
lead them all to better options in terms of the therapy.

Dr. Meneghini: I absolutely love the fact that you and diaTribe are driving those conversations around time
and range and the use of CGM, because it is one of the things that has made the most difference in the lives of
people with diabetes. So, thank you.

Kelly Close: And many, many others out there with us. Thank you for the encouragement on
that. That means a lot to us.

Rhea: I think for our final question, we'd just like to ask how you think Soliqua fits into
Sanofi's broader diabetes portfolio strategy.

Dr. Meneghini: I think it fits very nicely. I think we are defining the types of individuals that would most
benefit from Soliqua: the ones that have a high A1c, the ones that are not well controlled on a basal insulin,
possibly the ones that are not controlled on a GLP-1 because there's the simplified addition of insulin therapy.

There are other populations that we are interested in exploring in the next year or so through real-world

www.closeconcerns.com 104



evidence and innovative ways of looking at data in clinical practice and trial populations, like elderly
populations that might benefit from a Soliqua approach versus a premixed or other more complex insulin
approach.

Thank you for your question. It's been really wonderful. Thank you for allowing us to come in front of you and
just discuss this wonderful trial, SoliMix, that we're all excited about.

Kelly Close: Yes, as are we. Just to have focus on those two patient populations is immense.
And yes, I wouldn't be worried about saying that people on GLP-1 only may not have the best
strategy. Thank you so much again.

Phase 2 Trial Suggests Afrezza is Safe and Effective for Pediatric Patients with
Type 1 Diabetes, Phase 3 to Launch in 4Q21

Exciting new data shared via poster (923-P) from MannKind revealed that Technosphere
Insulin (TI), an inhaled rapid-acting dry-powder prandial insulin marketed as Afrezza,
showed pharmacokinetic results in pediatric patients that mirrored results in the adult
population. The central goal of the trial was to understand the pharmacokinetics and safety and tolerability
of TI in children and adolescents (which has not previously been studied), as the drug is currently only
approved in adult patients. The four-week phase 2 clinical trial was made up of 30 subjects, aged 8-17 years
old with type 1 diabetes. The study measured serum insulin and blood glucose prior to and after TI was
inhaled, and doses were titrated to reach a post-prandial glucose level of 110-180 mg/dl. Overall, the study
found that serum insulin increased quickly after administration, reaching its peak about 10-15 minutes after
inhalation, and returned to baseline after two hours. Additionally, a decrease in postprandial glucose
excursion was observed 30-60 minutes post-inhalation - similar to the pharmacokinetic profile seen in adults.
Although 76% of participants reported treatment emergent adverse events (TEAE), this distribution was
consistent with data from the adult population, with a cough in the initial stages being the most commonly
reported side effect. Perhaps more importantly, no severe hypoglycemic events were reported throughout the
duration of the study.

As a result of the study, researchers feel the therapy is safe and well-tolerated enough to
continue development. In a press release released in tandem with ADA, presenting author Dr. Kevin
Kaiserman, Vice President, Medical Affairs and Safety of MannKind, said, "The pharmacokinetics and safety
results provide us the rationale to move forward with conducting a phase 3 safety and efficacy study in
pediatric patients with diabetes, which we expect to initiate in the fall." Given the large burden that injecting
insulin takes on a patient and their body, we are excited at the thought of expanding an easier mechanism of
insulin delivery to a greater patient population.

▪ To be eligible for the phase 2 study, subjects had to have the clinical T1D diagnosis, had to have
been using insulin for more than a year and have a stable basal-bolus regimen for more than six
weeks. The subjects were 60% female, 83.3% white, had a median age of 12.7 years, and had a mean
duration of T1D of 4.3 years.

▪ Financially, MannKind is in the "best position" it has been in the last four years,
according to CEO Dr. Michael Castagna during the company's 1Q21 update. In March
2021, MannKind restructured its debt to stabilize its financial position. Mr. Steven Binder, CFO,
remarked in May 2021 that the additional cash and reduced debt cost will allow more resources to
be funneled into pediatric trials. Following the strong results of this phase 2 trial, the company
hopes to enroll its first patient in the phase 3 Afrezza trial in 4Q21.

MannKind Poster Shows Afrezza Inhaled Insulin Leads to Significant Increases in
Daytime Time in Range for Uncontrolled Type 2s

An exciting poster from MannKind showed significant increases in daytime Time in Range for
patients with uncontrolled type 2 diabetes using Technosphere Insulin (TI), an inhaled insulin
with ultra-rapid onset. This retrospective analysis of the Levin study followed 20 patients with type 2 who
had just begun TI over the course of 12 weeks in order to determine the effect of prandial inhaled insulin.
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During the daytime period, there were significant decreases in mean CGM values, significant decreases in
time spent in hyperglycemia, and significant increases in Time in Range without a significant increase in
hypoglycemia. Most importantly, daytime CGM Time in Range increased significantly from 38.7 percent to
62.1 percent- that's an average increase of over four hours spent in daytime Time in Range per day! As a
reminder, Mannkind's Afrezza is the only commercially available inhaled insulin, providing an innovation way
to alleviate needle-phobia and simplify insulin administration. These encouraging results suggest that this
user-friendly insulin has potential to reduce long-term complications of diabetes, particularly among those
with poorly controlled type 2 diabetes.

▪ The data show impressive improvements regarding hyperglycemia, with time spent in
type 1 hyperglycemia among those on Afrezza approximately half that of the baseline group (30.5
percent versus 60.5 percent, respectively), and time spent in type 2 hyperglycemia among those on
Afrezza approximately one-fourth that of the control group (6.7 percent versus 25.7 percent,
respectively). Similarly impressive decreases were seen in daytime CGM: the mean CGM values
decreased significantly from 195 mg/dl to 153 mg/dl. For background, results from the Levin trial
also showed a 1.6% reduction in A1c in 12 weeks. We're excited by these promising results,
particularly in light of Dexcom's launch of the Global Movement for Time in Range yesterday, and
all the ongoing Time in Range Coalition work at diaTribe and look forward to seeing growing
awareness and use of Afrezza in the coming months.

▪ This is an especially exciting development given our reporting on MannKind's
decision to participate in the 2022 Medicare Part D Senior Savings Model in March
and its Afrezza Assist programs, both of which help expand insulin affordability. As a
reminder, the Medicare Part D Senior Savings Model caps the co-pay for a 30-day insulin supply at
$35, ensuring better access to this life-saving drug for low-income people. AfrezzaAssist is
MannKind's newly launched telehealth program, which will help streamline the prescription and
reimbursement process for so many patients.

Once-Weekly CGM Data Further Bolsters Safety and Efficacy of Lilly's Phase 2
Once-Weekly Basal Insulin-FC in Type 2 Diabetes

Building on positive phase 2 results presented at ENDO 2021, Dr. Christof Kazda (Eli Lilly)
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today unveiled compelling CGM data (Dexcom G6) on Lilly's once-weekly basal insulin-FC
(BIF), providing further granularity on the drug's comparable glycemic control vs. daily insulin degludec. As
a reminder, BIF met the phase 2 trial's primary endpoint by demonstrating non-inferiority to insulin degludec
on the primary endpoint of change from baseline A1c after 32 weeks of treatment. The new data show that BIF
was able to meet this endpoint with similar Time in Range, time ≤70 mg/dl, and time >180 mg/dl; this
finding was particularly impressive given that both BIF arms were titrated to higher target glucose values vs.
degludec. As a reminder, insulin degludec was titrated to a fasting glucose target of 100 mg/dl, and BIF-A1
and BIF-A2 were titrated to 140 mg/dl and 120 mg/dl, respectively, due to "safety reasons."

▪ In regard to hypoglycemia (time ≤70 mg/dl), a relative risk analysis revealed that BIF-A1
significantly reduced the relative risk of total hypoglycemia by 30% and also conferred a 45% RRR
on nocturnal hypoglycemia vs. degludec. These results are not entirely surprising given the higher
FPG target for BIF-A1, however, are still compelling given comparable Time in Range between BIF-
A1 and degludec. While BIF-A2 did not significantly reduce either overall or nocturnal
hypoglycemia, relative risk of both conditions were comparable to degludec.
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▪ Finally, an analysis of duration of time in hypoglycemia showed that hypoglycemia with
BIF did not seem to vary depending on time post-injection at Week 32.

▪ In terms of study population, a total of 399 participants previously treated with basal insulin
and oral antidiabetics were recruited to the study - 51% were women, mean BMI was 32.2 kg/m2,
duration of diabetes ~15 years, baseline A1c 8.1%, and ~30% of participants were on a sulfonylurea.

▪ These CGM results provide further rationale for the clinical development of BIF, which
is currently advancing through two larger phase 2 trials: one in insulin-naïve patients with type 2
diabetes (n=264) and another in individuals with type 1 diabetes (n=254), both expected to
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complete in September 2021. Big picture, once-weekly basal insulins have been of high interest due
to their potential to improve compliance and adherence to insulin therapy and prevent therapeutic
inertia, and for their potential co-formulation with once-weekly incretins.

Length of Hypoglycemia Duration Consistent Between Novo Nordisk's Once-
Weekly Insulin Icodec and IGlar U100 in Type 2 Diabetes

An intriguing post-hoc analysis presented today by Dr. Robert Silver (Southern New
Hampshire Health) compared the time of CGM-based hypoglycemic episodes (IG <70 mg/dl
for at least 15 minutes) between insulin icodec and insulin glargine U100, revealing similar
duration between the two, irrespective of insulin icodec titration method or use of an initial loading dose.
Given its extended duration, icodec's safety profile and hypoglycemia risk are of particular interest. In order
to quantify and compare the duration of hypoglycemic episodes, Dr. Silver analyzed data from two phase 2
trials of insulin icodec (i) "A Randomized, Open-Label Comparison of Once-Weekly Insulin Icodec Titration
Strategies Versus Once-Daily Insulin Glargine U100" by Dr. Ildiko Lingvay, comparing three icodec titration
strategies in insulin naïve adults vs. insulin glargine U100 (n=205); and (ii) "Switching to Once-Weekly
Insulin Icodec Versus Once-Daily Insulin Glargine U100 in Type 2 Diabetes Inadequately Controlled on Daily
Basal Insulin: A Phase 2 Randomized Controlled Trial" by Dr. Harpreet Bajaj, investigating the value of two
different switch approaches to insulin icodec vs. insulin glargine U100 in insulin-experienced adults (n=154).
Hypoglycemia was measured using double-blinded Dexcom G6 data.

▪ Starting with the latter 'titration study,' insulin icodec had similar lengths of
hypoglycemic episodes across the three titration methods and U100. Median overall
hypoglycemic episode duration (IQR) was 35.0 min (20.0, 70.0) for icodec titrations A (SMBG
80-130 mg/dL ±21 U/wk) and B (80-130 mg/dL ±28 U/wk) and insulin glargine U100 (80-130 mg/
dL ±4 U/day), and 39.0 min (24.0, 70.0) for icodec titration C (70-108 mg/dL ±28 U/wk) - while
similar in length, these results reflect a slight uptick in duration when using a more straight glycemic
target. Similar lengths of duration were also found regarding time spent <54 mg/dl (Level 2
hypoglycemia) during a hypoglycemic episode and for nocturnal hypoglycemia. Furthermore, when
looking at the full 16 weeks of the trial, there was no apparent clustering of hypoglycemic episodes at
any time point.

▪ These results were largely corroborated by the insulin 'switch trial.' Median overall
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hypoglycemic episode duration (IQR) was 40.0 min (20.0, 75.0) for icodec with a loading dose, 40.0
min (25.0, 80.0) for icodec without a loading dose, and 35.0 min (20.0, 60.0) for insulin glargine
U100. Similar lengths of duration were also found regarding time spent <54 mg/dl (Level 2
hypoglycemia) and nocturnal hypoglycemia. Hypoglycemic episode clustering was also not
apparent.

▪ While these duration results are certainly promising, we note that certain insulin
icodec arms demonstrated elevated rates of CGM-based hypoglycemia. Specifically, in
the 'titration trial' (732-P), icodec titration C had a statistically significantly greater amount of time
<70 mg/dl vs. insulin glargine U100, although this was somewhat expected giving the lower titration
target. In the insulin 'switch trial' (731-P), time <70 mg/dl was significantly greater for icodec with a
loading dose vs. insulin glargine U100 (p<0.001; no difference for icodec without a loading dose).

▪ Big picture, these results contribute to the growing safety base behind Novo Nordisk's
once-weekly insulin icodec. Icodec is currently progressing through the phase 3 ONWARDS
program, and we hope to see similar uses of CGM-based safety metrics applied to the larger trial
population.

Results from Phase 2 MemAID Trial of Intranasal Insulin on Cognition Led to
Faster Walking Speed, Lower Insulin Resistance, and Higher Cerebral Blood Flow
in Participants with T2D

Dr. Vera Novak (Harvard Medical School) presented results of the MemAID trial of intranasal
insulin Novolin's effects on memory in healthy older adults and older adults with type 2
diabetes (n=244). Before detailing the trial's findings, she provided an overview of the study's rationale: As
diabetes accelerates brain aging by five years and insulin resistance has been linked to cognition and slow
walking, intranasal insulin may lead to cognitive protection by improving memory, insulin signaling, and the
brain's glucose metabolism. To measure Novolin 40 IU's effects on cognition, the phase 2 trial's primary
outcome was cognition, as measured by normal and dual task walking. Additionally, an MRI substudy that
analyzed cerebral brain flow and vasoreactivity was performed, along with a safety/efficacy trial on A1c,
glycemic control, insulin resistance, and weight.
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▪ Results found that treatment with Novolin led to faster walking versus placebo in
those with type 2 diabetes, with significant differences in the normal and dual task walking.
Treatment with Novolin did not lead to significant differences in executive function or verbal
memory at baseline, during treatment, or post-treatment in the diabetes cohort. However, in the
control cohort (treated with INI), Novolin led to significantly improved normal walking during
treatment, executive function during and post-treatment, and verbal learning post-treatment.

▪ Results of the MRI substudy showed that Novolin treatment increased relative
cerebral blood flow in participants with type 2 diabetes (p=0.03). Specifically, this
increase was seen during rest in the right medial-prefrontal cortex, an area of the brain that has
been linked to decision making and long-term memory retrieval. This increased vasoreactivity was
also correlated to the primary outcome of faster dual task walking.

▪ Safety data showed that Novolin led to decreased insulin resistance in those with type
2 diabetes, albeit without any difference in A1c, weight, and weight circumference compared to
placebo. Blood glucose did decrease significantly in the diabetes arm (p=0.03), but only during the
treatment period - a bounce-back to baseline levels post-treatment would explain why no change in
overall A1c was observed and we wouldn't expect that without continued treatment here would be
continued improved glycemic numbers. Time in Range data would help clarify, through GMI, even if
A1cs weren't available during COVID-19, what the change was through nearly six months. Novolin
use was also not associated with serious or moderate adverse events, and while "only 13"
participants discontinued use from adverse effects, we would like to learn more about what
prompted that, especially since the T2D part of this trial was under-enrolled.

▪ This study has major limitations. Notably, the type 2 diabetes group was under enrolled, and a
safety study in those with type 2 and type 1 diabetes was discontinued due to futility and a 65% drop
out rate. We are unclear if another safety trial has been started. Additionally, Dr. Novak asserted
that the trial was impacted by the COVID-19 pandemic severely - canceling 23 assessments and
seven MRI scans and censoring ten participants. In addition, only 169 (79 T2DM patients and 90
non-DM controls) of the 244 randomized participants completed the study. That's a high dropout
rate for both arms, even considering COVID-19. We are not sure what was required in the clinic for
the trial of participants, but a multitude of other trials during COVID-19 went well due to the CGM
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workaround where GMI was used as a proxy for A1c. Due to these issues, some main outcomes were
under-powered statistically, limiting observed differences between the Novolin group and placebo
and result generalizability. Ultimately, this seems like a trial beset with a range of issues, some
certainly related to the pandemic and others not. We look forward to learning more about how
cognition is being tested and assessed as this could have major positive implications for people with
diabetes who may not previously have pursued such advanced treatment.

Treatment with Insulin Degludec Incurs 54% Lower Likelihood of Experiencing
Nocturnal Hypoglycemia Compared to Glargine U100 Treatment (n=51)

ADA Presidents' Select Abstract awardee Dr. Julie Brøsen (Nordsjællands Hospital, Denmark)
presented results from the overnight sub-study (n=51) of the HypoDeg trial comparing insulin
degludec and glargine U100 effects on occurrence of nocturnal hypoglycemia in patients with type 1 diabetes
prone to severe nocturnal hypoglycemia. Participants in the two-year, ten-center cross-study were
randomized to receive either insulin glargine or degludec over the course of 196 nights. Of the total cohort, 33
participants had 57 nights (29%) with instances of hypoglycemia. 67% of nights with hypoglycemia occurred
during insulin glargine treatment while only 33% occurred during degludec treatment. People treated with
insulin degludec were 54% less likely of experiencing a nocturnal hypoglycemic event £70 mg/dl, 64% less
likely of experiencing a nocturnal severe hypoglycemic event (<54 mg/dl), and 62% less likely to experience
symptomatic nocturnal hypoglycemia (confirmed £70 mg/dl) compared to those treated with insulin glargine
(p=0.05 or p<0.05 for all).

Advancing from Basal Insulin (BI) to Premix Insulin Results in Better Glycemic Control,
Lower Hypoglycemia (and Nocturnal Hypoglycemia) Risk, and Improved QOL Outcomes

We caught new data from the SoliMix trial (746-P), on BI's iGlarLixi and its effects on
Nocturnal Hypoglycemia risk. Primary results showed that switching to once-daily iGlarLixi (n=442),
compared to standard care with BiAsp 70/30 (premix insulin) (n=441) resulted in better glucose control with
less nocturnal (00:00-6:00) hypoglycemia vs. twice-daily BiAsp 70/30. Additionally, incidence and rates of
ADA Level 2, Level 1, and any symptomatic nocturnal glycemia were lower with iGlarLixi vs BiAsp 70/30 and
no severe (ADA Level 3) nocturnal hypoglycemia was detected in either treatment. The table below dives
deeper into the results demonstrating 1.4X more hypoglycemia events and 1.9x more symptomatic
hypoglycemia between bedtime and waking for patients on BiAsp 70/30 compared to those using iGarLixi.
Nocturnal hypoglycemia is certainly a large concern for patients living with diabetes and we are excited to see
the potential for newer therapies to reduce this risk.
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▪ Turning to quality-of-life outcomes, patients participating in the trial rated their insulin
therapy in terms of treatment burden, daily life, diabetes management, compliance, and
psychological health in a pre-post analysis. Notably, patients rated iGarLixi (n=443) more positively
across all sub-categories compared to BiAsp 70/30 (n=443) with the most significant differences in
diabetes management and treatment burden.
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Insulin Posters

Title Authors Details + Takeaways

Higher Derived Time-in-Range

with IDegLira vs. Insulin

Glargine U100 in Patients with

T2D

Athena Philis-Tsimikas,

Vanita R. Aroda,

Christophe de Block,

Liana K. Billings, Elise

Hachmann-Nielsen,

Andreas Liebl,

Ramsathish

Sivarathinasami, John

M. D'Cruz, Ildiko

Lingvay

▪ Compared dTIR (derived Time

in Range) in patients with T2D

taking IDegLira (insulin

degludec/liraglutide) and IGlar

U100 based on data from DUAL

V trial (+metformin; n=557)

and DUAL VIII (+oral

antidiabetic drugs; n=1012)

▪ IDegLira group had higher

proportion of patients achieving

≥70% dTIR at end of treatment

compared to IGlar U100 (DUAL

V: 62% vs. 60%; DUAL VIII:

50% vs. 26%)

Effectiveness of Fixed Ratio

Combination of IGlarLixi in

People with Type 2 Diabetes

Mellitus: Experience from

Janos T. Kis, Gabor

Nagy, Peter Stella
▪ 353 adults with uncontrolled

T2D were given the fixed ratio

combination of insulin glargine
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Routine Clinical Practice
100 U/mL and lixisenatide

(iGlarLixi) over six months

▪ 61% of patients (n=215)

achieved primary endpoint of

≥1% A1c decrease by week 26

▪ Glycemic variables improved

significantly during follow-up

(A1c from 8.9±1.3% to 7.4

±1.0%; p<0.001) & mean body

weight decreased from 90.5 kg

to 88.2 kg

▪ Only 37 subjects (10.5%)

reported 1+ symptomatic

hypoglycemic episode; no

severe hypoglycemic episodes

reported

Addition of a GLP-1 Agonist to

Insulin Therapy in Type 2

Diabetes

Colleen Gavigan, Thomas

W. Donner
▪ Retrospective analysis assessing

the efficacy of adding a GLP-1

(liraglutide, semaglutide, or

dulaglutide) to the treatment

regimen of 81 type 2s on insulin

at baseline

▪ Change in A1c from baseline

was -0.94% at 3 months (p =

0.0007), -0.40% at 6 months (p

= 0.06), and -0.58% at 12

months (p = 0.02)

▪ Mean weight decrease over 12

months was 5.64 kg (p<0.0001)

▪ Baseline BMI, insulin dose, and

duration of diabetes did not

significantly predict response to

GLP-1 (i.e. A1c change)

Long-Term Safety of Intranasal

Insulin (INI) in Insulin-

Dependent Type 2 Diabetes

(T2DM-IDDM): A Safety

Substudy of Memory

Advancement by Intranasal

Insulin in Type 2 Diabetes

(MemAID) Trial

Laura Aponte Becerra,

Brahyan Galindo

Mendez, Faizan Khan,

Christos Mantzoros,

Peter Novak, Vasileios

Lioutas, Long H. Ngo,

MemAID Investigators

(J. Trevino), Vera Novak

▪ RCT assessing the safety of

long-term intranasal insulin

(INI) use in insulin-dependent

type 2s

▪ 14 MemAID participants were

randomized; 9 started

treatment (5 INI, 4 placebo), 5
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completed treatment & follow-

up in total

▪ No INI-related serious adverse

events; 13 hypoglycemic events

during study: 9 asymptomatic

level-1 (2 INI, 7 placebo); 4

asymptomatic level-2 (2 INI, 2

placebo)

Mylan Insulin Aspart

(MYL-1601D) Is Bioequivalent

to Novolog (U.S.-Licensed

Insulin Aspart) and NovoRapid

(EU-Approved Insulin Aspart)

Yaron Raiter, Ulrike

Hövelmann, Anoop

Chullikana, Mark Liu,

Charles M. Donnelly,

Tracey Lawrence,

Nilanjan Sengupta,

Gopinath Ranganna,

Abhijit Barve, Gopu C.L.

▪ 66 subjects completed phase 1,

randomized, double-blind,

crossover 12-hour euglycemic

glucose clamp study assessing

the bioequivalence of

MYL-1601D with NovoRapid

and NovoLog

▪ Geometric LS-mean ratio for

90% CI of PK endpoints

(AUCIns_0-12h and CIns_max) &

95% CI of PD endpoints

(AUCGIR_0-last, GIR_max) were

within bioequivalence

acceptance interval of 80% to

125%

▪ Mean Insulin Aspart

Concentration vs. Time by

Treatment and Mean Glucose

Infusion Rate Profile Curves

were similar across all three

treatments, as were safety

profiles

Cellular Internalization and

Localization of Once-Weekly

Basal Insulin Fc (BIF)

Catherine Volk, Chen

Zhang, Julie S. Moyers
▪ Assessed in vitro cellular

internalization of basal insulin

Fc (BIF) compared to native

insulin

▪ Human Insulin Receptor

internalization EC50 was

significantly greater for BIF

(4.67; n=3) than human insulin

(0.0616; n = 3)

▪ BIF and human insulin co-
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localized with Endosome

Antigen 1 and had low levels of

lysosomal localization

▪ BIF stimulated IR

internationalization to a similar

maximum level, but had

decreased potency compared to

human insulin

Proposed Biosimilar Gan & Lee

Insulin Lispro (GL-LIS) Shows

Pharmacokinetic (PK) and

Pharmacodynamic (PD)

Bioequivalence (BE) vs. U.S.-

and EU-Licensed Insulin Lispro

(LIS)

Eric Zijlstra, Tim Heise,

Marcel Ermer, Jia Lu,

Michael G. Wilson,

Leona Plum-Moerschel

▪ 38 male volunteers completed

phase 1 euglycemic glucose

clamp study of three-period

crossover design comparing GL-

LIS to US- and EU-LIS

(Humalog)

▪ AUCLIS_0-12h and CLIS_max (PK

parameters) had point

estimates between 90% and

97%

▪ AUCGIR_0-12 h and AUCGIR_max

(PD parameters) point

estimates for GL-LIS vs US-LIS:

101.5% and 100.8%

respectively; for GL-LIS vs EU-

LIS: 103% and 104%,

respectively

▪ The results demonstrate both

PK- and PD-bioequivalence of

GL-LIS to US- and EU-licensed

LIS formulations

Efficacy and Safety of Insulin

Glargine 300 U/mL (Gla-300)

in People with Type 2 Diabetes

Mellitus (T2DM) Uncontrolled

on Basal Insulins (BI):

ARTEMIS-DM Study

Bipin Sethi, Khalid

Alrubeaan, Mustafa

Unubol, Maria Aileen N.

Mabunay, Mubarak

Naqvi, Baptiste Berthou,

Valerie Pilorget, Gustavo

Frechtel

▪ 372 type 2s with high A1c values

on basal insulin from Asia,

Middle East-Africa and Latin

America switched to Gla-300 in

this Phase IV study over 26

weeks

▪ A1c fell 0.8% to 7.9% at week

26; 19% achieved <7% A1c

target at Week 26

▪ 30% of participants reported

adverse events; 20% had a
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hypoglycemic event, only 1

(0.3%) was severe

hypoglycemia

▪ Results demonstrate that

switching to Gla-300 with

optimal titration was associated

with improved glycemic control

and low incidence of

hypoglycemia in adults with

uncontrolled T2D on basal

insulin

Proposed Biosimilar Gan & Lee

Insulin Aspart (GL-ASP) Shows

Pharmacokinetic (PK) and

Pharmacodynamic (PD)

Bioequivalence (BE) to U.S.-

and EU-Licensed Insulin Aspart

(ASP)

Leona Plum-Moerschel,

Ernestos H. Uhrmacher,

Eric Zijlstra, Jia Lu,

Michael G. Wilson,

Matthew E. Barton, Tim

Heise

▪ 36 male volunteers completed

phase 1 euglycemic glucose

clamp study of three-period

crossover design comparing GL-

ASP to US-ASP (NovoLog) and

EU-ASP (NovoRapid)

▪ CASP_max and AUCASP_0-12h

(PK parameters) point

estimates between 96% and

98%

▪ CGIR_max and AUCGIR_0-12 h

(PD parameters) point

estimates for GL-ASP vs US-

ASP: 97% and 96%,

respectively; for GL-ASP vs EU-

ASP: 104% and 102%,

respectively

▪ Results demonstrate PK- and

PD-bioequivalence of GL-ASP

to US- and EU-licensed ASP

formulations

Proposed Biosimilar Gan & Lee

Insulin Glargine (GL-GLA)

Shows Pharmacokinetic (PK)

and Pharmacodynamic (PD)

Bioequivalence (BE) to U.S.-

and EU-Licensed Insulin

Glargine (IG)

Tim Heise, Leona Plum-

Moerschel, Grit

Andersen, Jia Lu,

Michael G. Wilson, Eric

Zijlstra

▪ 113 male patients with T1D

completed phase 1 euglycemic

glucose clamp study of three-

period crossover design

comparing GL-GLA to US-IG

(Lantus) and EU-IG (Lantus)

▪ CM1_max and AUCM1_0-24h (PK

parameters) point estimates

www.closeconcerns.com 118

https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3760
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3760
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3760
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3760
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3760
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3760
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3760
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3762&title=Related%20Sessions
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3762&title=Related%20Sessions
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3762&title=Related%20Sessions
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3762&title=Related%20Sessions
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3762&title=Related%20Sessions
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3762&title=Related%20Sessions
https://eventpilot.us/web/page.php?page=Session&project=ADA21&id=P3762&title=Related%20Sessions


between 98% and 103%

▪ GIRmax and AUCGIR_0-24 h (PD

parameters) point estimates for

GL-GLA vs US-IG: 95% and

95%, respectively; for GL-GLA

vs EU-IG: 107% and 107%,

respectively

▪ Results demonstrated both PK-

and PD-bioequivalence of GL-

GLA to US- and EU-licensed

insulin glargine formulations

Phase 1 Study of Safety,

Tolerability, PK, and PD of

Once-Weekly Basal Insulin Fc

(BIF) in Japanese Patients with

T2DM

Kenji Ohwaki, Kenichi

Furihata, Risa Nasu,

Tomonori Oura, Makoto

Imori

▪ 31 male Japanese type 2s

participated in this phase 1,

randomized, multiple-site,

single-dose study assessing

safety and tolerability of basal

insulin Fc (BIF)

▪ Four treatment groups: placebo

(n=8), BIF dose 1 (insulin-naïve

patients; n = 8), BIF dose 2

(insulin-naïve patients; n = 8),

BIF dose 3 (stable daily dose of

basal insulin; n =7)

▪ No severe treatment-emergent

adverse outcomes; 6 patients

receiving BIF experienced 25

hypoglycemic events; 1 patient

on basal insulin had 11

hypoglycemic events

▪ BIF doses 1 and 2 decreased

fasting glucose levels

significantly from baseline at

most time points between days

3-15 (p<0.1)

▪ PK profile: geometric mean t1/2

~ 11 to 16 days across doses

Real-World Effectiveness and

Safety of Insulin Glargine 300

U/mL (Gla-300) in Insulin-

Naïve People with Type 2

Diabetes (T2DM) and Renal

Amir Tirosh, Niaz Khan,

Hernando Vargas-

Uricoechea, Maria Aileen

N. Mabunay, Mathieu

Coudert, Valerie Pilorget,

▪ Post hoc safety and

effectiveness analysis of

Gla-300 in insulin-naïve

participants with (n= 581) or
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Impairment (RI): A Subgroup

Analysis of the ATOS Study

Gagik R. Galstyan
without (n=3841) renal

impairment (RI) in 12-month

prospective observational

multicenter trial of insulin

glargine 300 U/mL (Gla-300)

in 18 countries

▪ 28% of group with renal

impairments and 25% of group

without renal impairments

achieved individualized A1c

target by month six of Gla-300

treatment

▪ Group with renal impairments

saw -1.8% A1c decline; no-renal

impairment group saw -1.9%

A1c decline

▪ Basal insulin dose increased

from baseline: + 0.12 U/kg in

renal impairment group, +0.10

U/kg in no- renal impairment

group

▪ Adverse events were higher in

the group with renal

impairments compared to those

without renal impairments

(10% vs. 6%)

Advancing Therapy in

Uncontrolled Basal Insulin-

Treated Type 2 Diabetes (T2D):

Nocturnal Hypoglycemia in the

SoliMix Trial

William H. Polonsky,

Rory J. McCrimmon,

Katherine H. Whitmire,

Francesco Giorgino,

Jung-Fu Chen, Charlie

Nicholls, Elisheva Lew,

Agustina Alvarez,

Mathieu Coudert, Julio

Rosenstock

▪ Multicenter RCT comparing

safety, efficacy, and nocturnal

hypoglycemia incidence of basal

insulin + GLP-1 iGlarLixi vs.

premix insulin analog (BIAsp

30) in adult type 2s (n=887)

▪ Baseline A1c ≥7.5-≤10%, all

previously on basal insulin +

oral agents (metformin +

SGLT-2s) for ≥3 months

▪ A 25% lower risk of

hypoglycemia (HR=0.75; 95%

CI: 0.50-1.12); and a 41% lower

risk of severe hypoglycemia

(HR=0.59; 95% CI: 0.35-1.00)
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was observed from midnight to

6 am with iGlarLixi vs. BIAsp

30

Novel Therapies
Lilly's Novel GIP/GLP-1/Glucagon Receptor Agonist LY3437943 Shows Positive
Results in First-in-Human Dose Study, Future Development in T2D, Obesity, and
NASH

Dr. Shweta Urva (Eli Lilly) presented findings of the novel GIP/GLP-1/glucagon receptor
agonist candidate LY3437943's first in human dose study, which supported its safety and dose-
dependent effects in a healthy population. Overall, safety results were similar to that of other GLP-1 and GIP/
GLP-1 receptor agonists, and PK properties supported once-weekly injection. Treatment with LY3437943
doses up to 3 mg were well tolerated, with dose-dependent GI-related adverse events and no cases of severe
hypoglycemia reported. On a pharmacokinetics-focused secondary outcome, LY3437943 had a mean half-life
of six days, maximum effects at 12-72 hours post-dose, and a PK profile proportionate to the doses studied
(0.1 mg, 0.3 mg, 1 mg, 3 mg, 4.5 mg, and 6 mg). LY3437943 treatment also increased fasting insulin and C-
peptide levels without changing fasting glucose levels, as is expected in a healthy population. On weight and
food-intake-related exploratory outcomes, participants taking higher doses of LY3437943 lost the most body
weight. Impressively, this weight loss was maintained for 43 days after single administration of either the 4.5
mg or 6 mg dose. This could be explained by VAS scores among participants in the different dose groups. For
context, the VAS score was a parameter of hunger, fullness, satiety, and prospective food intake and a higher
score represents lower appetite. VAS scores increased from baseline in a dose-dependent manner, with
significance in the 4.5 mg and 6 mg doses, with maximal impact from treatment two to three days post-dose.
Given promising results on weight loss and glycemic control, Lilly intends to further evaluate LY3437943 in
people with type 2 diabetes and obesity or NAFLD.

▪ Lilly management has been bullish on the potential of this tri-agonist: in the company's
3Q19 update, Mr. Daniel Skovronsky (President, Lilly Research Labs) explained that with this
candidate Lilly is "testing the hypothesis that adding glucagon to GIP/GLP will have more metabolic
activity and stimulate additional weight loss" and that the candidate is expected "to enter phase 2 by
late 2020 or early 2021." Moreover, he commented that "just like the hurdle for tirzepatide to enter
phase 3 was a meaningful improvement over Trulicity, the bar here will be a step change over
tirzepatide itself."

▪ See the full tri-agonist competitive landscape here for more.

Managing Hypoglycemia in the Modern Diabetes Era: New Technologies and
Therapies; Leniency in Striving for Low A1cs; Glucagon

In a Zealand's symposium, Dr. Jeremy Pettus (UC San Diego) made a simple statement, "if
your patient has type 1 diabetes or type 2 diabetes and is on insulin, they are at risk of severe
hypoglycemia." Together with Dr. Anne Peters (USC) and Dr. Simon Hellers (University of Sheffield), Dr.
Pettus warned of the dangers of hypoglycemia, presented case studies of serious hypoglycemic events
(including his own), and offered clinical pearls to HCPs.

▪ Unfortunately, severe hypoglycemic events are still quite common. Results from the 2020
iNPHORM study revealed that for all patients on insulin (with both type 1 and type 2 diabetes), the
incidence rate of severe hypoglycemia (SH) is about 2.4 events per person-year, with 36.5% of
patients experiencing at least 1 severe event. A sub-analysis of patients with type 1 diabetes showed
even higher rates of SH (3.5 events per person-year, 51.4% ≥1 SH event). This is especially
concerning because, as Dr. Pettus puts it, "any one of the lows can be life-threatening."
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▪ Dr. Hellers highlighted evidence that indicates that the risk of severe hypoglycemia
increases with duration of time on insulin therapy. Patients with type 2 who have been on
insulin for less than two years have almost the exact same risk profile for a severe hypoglycemic
event as a patient who is only taking sulfonylureas; about 7% of both patient populations reported
an SH event. However, when the duration of insulin therapy increases to more than five years, the
number of type 2 patients reporting SH jumps up to more than 20%. For patients with type 1
diabetes, that number is even higher: close to 50% of patients on insulin for more than 15 years
reported a hypoglycemic episode. Evidence suggests this is due to a "reset" of adrenaline thresholds
and increased glucagon resistance, meaning the body can no longer autocorrect decreases in blood
sugar.
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▪ Glucagon can correct hypoglycemia if used properly, but the technology can be
complicated to use in stressful situations. Dr. Peters delved through currently available
glucagon technologies, which have only recently started to improve regarding ease-of-use. For many
years, patients could only use a glucagon reconstitution kit to treat severe hypoglycemia, which Dr.
Peters described as a "failed therapy." Data has shown that successful administration of first-
generation emergency glucagon is poor. As Dr. Peters mentioned, the kit's instructions are
complicated to read, and even more so in a life-threatening situation, therefore requiring a high level
of literacy to understand. Furthermore, the dose itself can be challenging to administer, with
somewhere between 6% and 31% of intended doses successfully administered.
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▪ New glucagon technologies have vastly improved treatment options for patients and
caregivers. Lilly's nasal glucagon Baqsimi has become a popular option because it is relatively easy
to administer, easily identifiable in bright yellow packaging, and requires little explanation to dose
correctly. Data from a 2017 RCT highlighting the ease of nasal administration is shown below. Other
options including Xeris' Gvoke HypoPen and Zealand's recently launched Zegalogue (dasiglucagon).
The novel glucagon analog showed non-inferiority to the rescue kit glucagon in clinical trials, but
with increased ease of administration. The panelists highlighted that glucagon only becomes
necessary when a person with diabetes isn't doing well, often when they're unconscious or having a
seizure. The responsibility of administering glucagon often falls on family members or caregivers, so
it's important to prescribe glucagon that support networks will feel confident using.
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▪ While a high A1c is associated with a higher risk of severe hypoglycemia, Dr. Pettus
points out that "no level of A1c makes you safe" and that "anyone with type 1 diabetes
is at risk of hypoglycemia." He emphasized that patients can often get caught up in trying to
attain a "perfect blood glucose" and low A1c. However, he candidly stated that these patients scare
him the most, as they often spend a significant amount of time in hypoglycemia to achieve these
goals. In response, Dr. Heller pointed out that these tendencies arise in patients after years of
anxiety regarding A1c and blood glucose levels, causing some patients to prefer to "ride low." Dr.
Pettus reminded the audience that the ultimate goal of treating diabetes is not about the numbers,
but instead about having a long and healthy life from balancing highs and lows.

▪ As their most important "clinical pearl," the panelists recommended that all insulin
dependent patients be prescribed glucagon. As Dr. Pettus put it, "why wouldn't you want to
have a lifesaving medication?" They also emphasized educating patients and their support networks
about hypoglycemia and glucagon, noting that newer devices are easier to use and that paramedics
can always be called in case of emergency. Dr. Pettus observed that many hypoglycemic events stem
from patients correcting hyperglycemia. Thus, being more proactive about blood glucose levels can
prevent SH. All three providers promoted the use of CGM, which can be useful for managing blood
glucose to avoid extreme highs and lows. They did stress that CGM isn't a cure, and patients on CGM
are still at risk for experiencing hypoglycemia.

Low-Dose Dasiglucagon Administration Results in Fewer Instances of
Hypoglycemia Compared to Fast-Acting Carbohydrates

Dr. Christian Laugesen (Steno Diabetes Center Copenhagen, Denmark) dove into results from
a phase 2 of the randomized, cross-over study (n=20) that compared the efficacy of low-dose
dasiglucagon (80 mg and 120 mg) to 15 g oral carbohydrates as recommended by the current guidelines for
the reversal of non-severe hypoglycemia. Dr. Laugesen argued that fast-acting carbohydrate consumption
may actually lead to excess carbohydrate intake, cause rebound hyperglycemia, and discourage people from
exercising. The study found that low-dose dasiglucagon, currently approved for the treatment of severe
hypoglycemia (and launched as Zealand's Zegalogue in June 2021), was more effective in preventing insulin-
induced hypoglycemia in people with type 1 diabetes compared to fast-acting carbohydrates. Twenty

www.closeconcerns.com 125

https://care.diabetesjournals.org/content/43/Supplement_1/S66
https://www.closeconcerns.com/knowledgebase/r/a221d226


participants with type 1 diabetes (ten using insulin pump therapy and ten using MDI therapy) were screened
for various criteria including age (18-64 years), duration of type 1 diabetes (³ 3 years), and A1c levels (£ 8%).
They were then randomized to receive one of three different treatments (80 mg of dasiglucagon, 120 mg of
dasiglucagon, or 15 g of dextrose). While all interventions reached peak glucose levels one hour after the
intervention, both doses of desiglucagon had a faster glucose elevating profile compared to the carbohydrates.
Significantly fewer participants experienced hypoglycemia (<3.9 mmol/L) in D80 and D120 cohorts
compared to those in the carbohydrate cohort. Participants also spent less time in hypoglycemic range and
had a significantly faster recovery after administration of both doses of dasiglucagon compared to the
carbohydrates. Insulin levels prior and post-intervention did not differ between the three cohorts. Of note,
while participants receiving dasiglucagon experienced greater instances of nausea and vomiting, no
significant differences were found in the baseline-adjusted visual analog scores (VAS) between the three
groups. Looking forward to next steps, Dr. Laugesen noted that an outpatient study is underway that will
evaluate the use and efficacy of low dose dasiglucagon for treatment of non-severe hypoglycemia in free-living
conditions.
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Small Study Finds Dasiglucagon Autoinjector is More Quickly Administered than
Glucagon Emergency Kit and Easier to Use by Both Trained and Untrained Users

Dr. Timothy Bailey (AMCR Institute) presented data from a small study comparing the speed
and success rate of the administration of a dasiglucagon autoinjector to a glucagon emergency
kit among trained diabetes caregivers and adults with no diabetes experience. Results
demonstrated both trained caregivers and untrained adults successfully administered the dasiglucagon
autoinjector more quickly than the glucagon emergency kit and with a higher success rate. In addition,
participant surveys nearly unanimously preferred the dasiglucagon autoinjector, rating it "easier and less
stressful" to use than a glucagon emergency kit. Although the data was acquired from a small sample size, the
study was certainly encouraging and welcome to hear following Zealand's launch of dasiglucagon in
autoinjector and prefilled syringe forms in the US under the brand name Zegalogue in June 2021. We are
pleased to see positive early feedback for the dasiglucagon autoinjector, and we hope further positive
reception will catalyze additional growth in the next-gen rescue glucagon market that would improve
individuals' abilities to prevent hypoglycemia.

▪ Participants in the study were divided into two groups: trained caregivers (n=17) and
untrained "bystanders" (n=18). Caregivers had no prior experience using glucagon or other
rescue medications, and they received training from people with diabetes (who were previously
trained on proper administration) on how to properly administer the autoinjector or glucagon
emergency kit. The bystander group received no training for either device. All participants were
asked to successfully administer either device within a 15-minute period in a simulated emergency
using a mannequin. The order of device use was randomized, and the simulations were staged one
week apart. Participants' success was then measured according to a task list devised by the
researchers (see below).
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▪ Trained caregivers had a significantly higher success rate using the dasiglucagon
autoinjector compared to the glucagon emergency kit both within the 15-minute
allotted timeframe and within two minutes after simulation start. Caregivers' success rate
within 15 minutes was 94% with the autoinjector compared to 55% with the glucagon emergency kit
(p=0.02). In addition, caregivers successfully administered the autoinjector much more quickly than
the glucagon emergency kit, obtaining a significantly higher success rate with the autoinjector within
one and two minutes after the start of the simulation. Within one minute, 63% of caregivers were
successful with the autoinjector compared to 0% with the glucagon emergency kit (p<0.001). Within
two minutes, a remarkable 88% of caregivers successfully administered the autoinjector, but only
40% successfully administered the glucagon emergency kit (p<0.001).

▪ Similar to caregivers, untrained bystanders had a much higher success rate with the
dasiglucagon autoinjector within one and two minutes. 6% of participants were successful
with the autoinjector within one minute compared to 0% with the glucagon emergency kit
(p=0.008), and 50% of untrained bystanders successfully administered the autoinjector within two
minutes compared to 8% with the glucagon emergency kit (p=0.008). Although these individuals
had a numerically higher success rate within 15 minutes with the autoinjector (89%) compared to
the glucagon emergency kit (72%), this difference was not statistically significant.
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▪ User preference surveys indicated the dasiglucagon autoinjector was largely favored
as 94% of caregivers and 100% of bystanders preferred using the autoinjector over the
glucagon emergency kit. In addition, all participants rated the autoinjector as "easier and less
stressful" to use, and caregivers mentioned the device was significantly less difficult "to prepare,
hold stable, push down, recall all steps, and follow instructions" than the glucagon emergency kit.
Dr. Bailey remarked the results suggest use of the autoinjector "offers the potential to improve time
to administration and support recovery from a severe hypoglycemic event" due to its ease-of-use,
increased speed, and high reliability.

Glucokinase Inhibitor Dorzagliatin Shows Sustained Glycemic Control and
Improved Beta Cell Function in 52-Week Phase 3 Monotherapy SEED Trial

Dr. Li Chen (Hua Medicine, China) provided full results from the 28-week open-label
treatment period of phase 3 SEED study (n=463) investigating oral glucokinase activator
(GKA) dorzagliatin (HMS5552) in patients with type 2 diabetes. These results follow positive topline
results presented at ADA 2020 from the double-blind portion of the study where 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 showed stable and sustained glycemic control over
the period of 52 weeks. The effects of lowered A1c and improved glucose tolerance were observed starting at
week four and reached maximum effect at week 12. Of note, after the participants receiving placebo were
switched to dorzagliatin at week 24, their A1c levels lowered, resulting in a mean value at week 52 of below
7%, consistent with those receiving dorzagliatin initially. Furthermore, beta-cell function improvement, as
measured by HOMA 2-β, improved significantly at week 24 over placebo (+3.28%, p<0.05) and this
improvement was sustained throughout 52 weeks. Safety profile indicated that dorzagliatin was well-tolerated
throughout during the 52-week treatment with no adverse events or severe hypoglycemia reported. Additional
studies including an add-on metformin therapy showed similar results to dorzagliatin monotherapy with
reduced A1c levels and improved beta-cell function.

▪ As a reminder, SEED was a multi-center, randomized, double-blind, placebo-
controlled trial. Of the 463 participants enrolled in the study, 310 participants were randomly
assigned to receive dorzagliatin 75 mg, twice daily (BID) while the rest received the placebo BID.
Mean age was ~53 years old, with a 65/35 split between male and female participants. Baseline A1c
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was ~8.4%, BMI was ~25 kg/m2 and average duration of type 2 diabetes was ~11 months.
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Full Results of Phase 1B Trial for Adocia's ADO09 (insulin A21G/pram co-
formulation) Demonstrate Favorable Impacts on Glycemic Control and Body
Weight

Dr. Gregory Meiffren (Adocia) presented findings of ADO09's (pramlintide/ insulin A21G co-
formulation) phase 1b trial in adults with type 1 diabetes (n=15), showing that the candidate was
able to improve glycemic control and reduce body weight. By Day 24 of the study, participants treated with
ADO09 (now dubbed M1Pram) showed better post-prandial glucose control compared to those treated with
insulin aspart (p<0.0001 for ΔAUC 0-2h reduction >100%). Additionally, treatment with ADO09 led to
improved CGM outcomes during the trial's 3-week outpatient period: ADO09 conferred 58 and 63 more
minutes in range (p=0.04 with Time in Range 70-180 mg/dL; p=0.01 with Time in Range 800-140 mg/dL,
respectively). Treatment with ADO09 also significantly reduced prandial insulin dose by 12 units/day
(p=0.0004) and body weight by 1.6 kg (p=0.0065) compared to insulin aspart. With these effects, ADO09 was
safe and well-tolerated: no participants reported severe adverse events or severe hypoglycemia (though
patients on ADO090 did report more GI side-effects, decreased appetite, and hypoglycemic episodes). Dr.
Meiffren concluded that these results will allow ADO09 to continue its clinical development and advance to a
phase 2 trial - as announced in March 2021.

▪ We note that Adocia has previously indicated interest in investigating this candidate
in Alzheimer's. Due to pramlintide's potential neuroprotective effects, the company had said it
would test ADO09 in patients with type 1 diabetes and AD. Specifically, pramlintide has been
associated with removing amyloid plaques linked to Alzheimer's Disease, so treatment with ADO09
may contribute to restoring brain activity hindered by plaques. We have not heard further updates
on this front since 2019, although we imagine the candidate is being prioritized for its type 1
diabetes indication first.

▪ Topline results for this trial were reported in September 2020.
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First-in-Human Study of Oxyntomodulin Analog LY3305677 Shows Positive PK/
PD Profile, Warranting Continued Development

Promising results from a first-in-human study of Lilly's oxyntomodulin analog LY3305677 in
healthy participants supported the candidate's continued development. Results were presented by
Lilly's Dr. Lai-San Tham, and this trial was performed to determine LY3305677's potential for the treatment
of type 2 diabetes, obesity, and NASH. With safety and tolerability of LY3305677 subcutaneous injection as
the study's primary objective, the secondary objective focused on PK and exploratory analyses on PD markers
(i.e., insulin and glucagon levels). Healthy participants (n=47) were given varying doses of LY3305677 (0.03
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mg, 0.1 mg, 0.3 mg, 1 mg, 2.5 mg, 5 mg) or placebo. The 0.03 mg to 2.5 mg doses were well-tolerated, while
higher doses were associated with mild-to-moderate GI-related adverse events. PK outcomes were dose-
proportional in the 0.03 mg to 5 mg doses, with a mean half-life of 7.5-9.8 days, supporting once-weekly
dosing. Treatment with LY3305677 also reduced fasting glucagon levels in a dose-dependent manner at all
doses higher than 0.03 mg versus placebo, and the 2.5 mg and 5 mg doses increased fasting insulin levels. The
highest 5 mg dose also conferred maximum weight loss of 2.4 kg by Day 8, with weight loss sustained through
Day 29. Thus, based on these positive results, Lilly will further develop LY3305677 to determine optimal dose
and dosing intervals. LY3305677 is also currently being studied in a phase 1 multiple-ascending dose trial in
people with type 2 diabetes, which was set to complete in July 2021.

Novel Therapy Posters

Title Authors Details + Takeaways

Punicalagin Promotes

Mitochondrial Fusion and

Alleviates Diabetic

Cardiomyopathy via Regulating

PTP1B-Stat3-Opa1 Pathway

Mingge Ding, Man Li,

Feng Fu, Chaoyang Liu
▪ Study assessing the efficacy of

punicalagin on diabetic

cardiomyopathy, which focused

on the mechanisms underlying

the effects of punicalagin on

mitochondrial fusion and

fission dynamics

▪ Injected Sprague-Dawley rats

with streptozotocin

intraperitoneally to introduce

diabetes

▪ Found that punicalagin protects

against diabetic

cardiomyopathy and promotes
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Opa1-mediated mitochondrial

fusion under hyperglycemic

condition by inhibiting activity

of PTP1B, which in turn

increases Stat3 phosphorylation

and enhances the

transcriptional expression of

Opa1

Potential Effect of a Novel

Combination of GLP-1RA

(efpeglenatide) and Long-

Acting Glucagon Analog

(HM15136) in Animal Models of

Metabolic Disorders

Jong Suk Lee, Jung Kuk

Kim, Seon Myeong Lee,

Jaehyuk Choi, Eunjin

Park, Daejin Kim,

Sungmin Bae, Sang Hyun

Lee, In Young Choi

▪ Investigate potential effects of

efpeglenatides (Efpe) and

HM15136 in animal models of

metabolic disorders, based on

knowledge of the long-acting

glucagon properties of

HM15136 and the GLP-1 effects

of Efpe

▪ Mice showed greater body

weight loss for combination

treatment compared to acylated

GLP-1/GIP co-agonist (-18.5,

-55.9, -44.9% vs. vehicle for

Efpe, COMBO, GLP-1/GIP),

well as in fat mass (-19.5%,

-83.8%, -77.2% vs. vehicle for

Efpe, COMBO, GLP-1/GIP) and

blood lipid profiles (total

cholesterol: -41.8%, -82.0%,

-63.2% vs. vehicle for Efpe,

COMBO, GLP-1/GIP)

▪ Results show HM15136 might

be a novel COMBO partner for

Efpe, providing enhanced body

weight loss and favorable

metabolic profiles

IBI362 (LY3305677), a Weekly-

Dose Glucagon-Like Peptide-1/

Glucagon Receptor Dual

Agonist, in Subjects with

Overweight or Obesity

Hongwei Jiang, Pei An,

Helena Deng, Li Li, Liqi

Feng, Qinyang Ma, Lei

Qian, Linong Ji

▪ Evaluated the safety, tolerability

and efficacy of IBI362 in 36

Chinese overweight or obese

subjects via a RCT dose-

escalation study

▪ Four dose-escalation regimens:

cohort 1 (1 mg weeks 1-4; 2 mg
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weeks 5-8; 3 mg weeks 9-12);

cohort 2 (1.5 mg weeks 1-4; 3

mg weeks 5-8; 4.5 mg weeks

9-12); cohort 3 (2 mg weeks 1-4;

4 mg weeks 5-8; 6 mg weeks

9-12)

▪ Body weight change from

baseline: cohort 1 saw -4.7 kg

reduction; cohort 2 saw -6.7 kg

reduction; cohort 3 saw -6.3 kg

reduction

▪ IBI362 was well tolerated,

showed a significant body

weight-lowering effect, and

improved metabolic profiles in

overweight or obese Chinese

subjects

Efficacy and Safety of

Cotadutide, a Dual GLP-1 and

Glucagon Receptor Agonist in

Patients with T2DM and DKD

Victoria E. Parker,

Thuong Hoang, Heike

Schlichthaar, Fraser W.

Gibb, Barbara Wenzel,

Maximilian G. Posch, Yi-

Ting Chang, Marcella

Petrone, Lars Hansen,

Philip Ambery, Hiddo L.

Heerspink, Rory J.

McCrimmon, Lutz

Jermutus

▪ 41 patients with T2D (A1c

6.5-10.5%) and CKD stage 3

(eGFR 30-59 mL/min/1.73 m2),

on insulin and/or oral glucose-

lowering therapy and BMI

25-45 kg/m2 on once-daily

subcutaneous cotadutide (n=21)

titrated up to 300 µg or placebo

(PBO; n=20) for 32 days

▪ Cotadutide compared with PBO

reduced MMTT glucose AUC

(-26.7%; 90% CI -34.6% to

-18.8%; 7-day mean glucose

-47.9 mg/dL vs. PBO) and

increased Time In Range over

32 days by 36% vs. PBO to 79%

(both p ≤ 0.003); was

associated with 35% reduction

in insulin dose, 0.88 µg/L

increase in C-peptide and 4%

reduction in body weight (all

p≤0.012)

▪ Safety findings were consistent

with the known GLP-1 receptor

agonists; no episodes of severe
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hypoglycemia; CGM time < 54

mg/dL was 1.65% with

cotadutide vs. 0.82% with PBO

▪ Suggests that short term

treatment with cotadutide had

great effects on lowering

glucose for patients with T2D

and DKD; reduction in

albuminuria suggests

renoprotective potential of

cotadutide in DKD

The Novel GIP, GLP-1, and

Glucagon Triple Receptor

Agonist LY3437943 Exhibits

Robust Efficacy in Preclinical

Models of Obesity and Diabetes

Tamer Coskun, Julie S.

Moyers, William C. Roell,

Libbey O'Farrell, Ajit

Regmi, Xiaoping Ruan,

Aaron D. Showalter, Kyle

Sloop, David B.

Wainscot, Francis S.

Willard, James V.

Ficorilli, Over Cabrera,

Shweta Urva, Fariba

Norouziyan Cooper, Lili

Guo, Jorge Alsina-

Fernandez, Hongchang

Qu

▪ LY3437943, a novel single agent

tri-agonist at the GIP, GLP-1,

and glucagon (Gcg) receptors

(R) was studied as a therapy for

improving metabolic health

▪ LY3437943 in cAMP assays

using recombinant cell lines

expressing the individual

receptors indicated a potency

balance favoring GIPR agonism

(1.7- and 2.5-fold less potent at

the GLP-1R and GcgR,

respectively, but 7-fold more

potent at the GIPR; all

potencies in relation to the

native ligands)

▪ LY3437943 dose-dependently

inhibited semi-liquid gastric

emptying in mice and enhanced

glucose dependent insulin

secretion in rat IVGTT

experiments; diet-induced

obese mice reduced food intake

and body weight (45% weight

loss primarily via reduced fat

mass) superior to other GIPR

and GLP-1R agonists

▪ Results show that LY3437943 is

a novel tri-agonist at the GIPR,

GLP-1R, and GcgR, producing

superior weight loss and
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glycemic control compared with

other incretin receptor-

targeting molecules and

offering additional benefit for

liver health

Novel Dual Glucagon and

Glucagon-Like Peptide-1

Receptor Agonist LY3305677

Improves Glucose Control,

Reduces Body Weight, and

Increases Energy Expenditure

in Mice

Yanyun Chen, Adam

Mezo, Tamer Coskun,

Min Song, William C.

Roell, Krister B. Bokvist,

Julie S. Moyers, Melissa

K. Thomas, Francisco

Valenzuela, Hongchang

Qu

▪ LY is a synthetic peptide analog

of mammalian oxyntomodulin

with a fatty acyl side chain to

extend time action that

functions by binding and

activating both glucagon (Gcg)

and GLP-1 receptors w/ potent

binding affinity (Ki) to human

and mouse GcgR (Ki: 17.7 nM

and 15.9 nM, respectively) and

GLP-1R (Ki: 28.6 nM and 25.1

nM)

▪ In diet-induced obese mice

treated over 18 days, LY 30

nmol/kg reduced body weight

to a greater extent (33%) than

semaglutide 60 nmol/kg (12%),

and decreased food intake by

50% compared to vehicle

▪ On day 18, LY 30 nmol/kg

group lost 33% of initial

bodyweight (primarily due to

70% reduced fat mass), also

reduced liver triglycerides by

>70% and increased serum

ketones by more than three-fold

▪ Results show that novel dual

GcgR and GLP-1R agonist LY

may enhance metabolic health

by improving dyslipidemia,

hyperglycemia, or obesity

Aldose Reductase Inhibition by

AT-001 Prevents Diabetic

Cardiomyopathy via Reducing

Myocardial Fatty Acid

Oxidation Rates

Keshav Gopal, Qutuba G.

Karwi, Seyed

Amirhossein, Tabatabaei

Dakhili, Cory S. Wagg,

Riccardo Perfetti,

Ravichandran

▪ Investigated whether aldose

reductase (AR), an enzyme

activated under hyperglycemic

conditions, can mitigate

diabetic cardiomyopathy
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Ramasamy, John R.

Ussher, Gary Lopaschuk
(DbCM) by modulating cardiac

energy metabolism using a

next-gen inhibitor AT-001

▪ AR inhibition by AT-001

treatment (40 mg/kg/daily) for

three weeks significantly

improved cardiac energetics in

hAR-Tg mice with T2D; AT-001

treated mice exhibited

decreased cardiac fatty acid

oxidation rates compared to

vehicle treated (608 ± 66 vs.

1200 ± 176 nmol.min-1.g dry

wt-1, respectively), as well as a

decrease in cardiac oxygen

consumption (44 ± 8 vs. 61 ± 11

µmol.min-1.g dry wt-1)

▪ AT-001 prevented cardiac

structural and functional

abnormalities present in DbCM,

including diastolic dysfunction

as shown by an increase in

tissue Doppler E'/A' ratio (1.6 ±

0.12 vs. 1.38 ± 0.1) and decrease

in E/E' ratio (26.6 ± 1 vs. 33 ±

4.9)

▪ Results show that AT-001

prevents cardiac structural and

functional abnormalities in

DbCM and normalizes cardiac

energetics by shifting cardiac

metabolism towards a

nondiabetic metabolic state

First-in-Human, Single and

Repeated Dose Study of

SCO-267, a GPR40 Full

Agonist, in Healthy Adults and

Subjects with Glucose

Intolerance

Harunobu Nishizaki,

Osamu Matsuoka,

Meguru Achira, Tomoya

Kagawa, Masanori

Watanabe, Yusuke

Moritoh

▪ Phase I study investigating

pharmacokinetics as primary

endpoint and

pharmacodynamics as

secondary endpoint of single

(5-320 mg) and repeated doses

(80 and 160 mg, Q.D.) of

SCO-267 in healthy adults and

subjects with glucose
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intolerance (A1c 6.6%-8.8%)

▪ SCO-267 single dose (40 mg

and 80 mg) stimulated

secretion of insulin, glucagon,

GLP-1, glucose-dependent

insulinotropic polypeptide

(GIP), and peptide YY (PYY),

and normalized glucose

intolerance in an oral test of

subjects with glucose

intolerance

▪ SCO-267 repeated dose (80 and

160 mg) stimulated secretion of

insulin, glucagon, GLP-1, GIP,

and PYY

▪ Results support SCO-267 to be

used for diabetes, obesity, and

nonalcoholic steatohepatitis

Safety and Pharmacokinetic

Study of GPR40 Agonist

(CPL207280) after a Single

Dose in Healthy Subjects

Katarzyna Bazydlo-

Guzenda, Agnieszka

Gierczak-Pachulska,

Katarzyna Jarus-Diedzic,

Piotr Rudzki, Maciej

Wieczorek

▪ GPR40 (G-protein coupled

receptor 40) in pancreatic β-

cells may improve glycemic

control in T2D through

enhancement of glucose-

stimulated insulin secretion

(GSIS)

▪ 24 Caucasian male and female

subjects were enrolled in 8

cohorts (n=3 per cohort) and

received CPL207280 in doses

ranging from 5 to 480 mg;

blood samples for

pharmacokinetic analysis

collected up to 48 hours after

▪ The CPL207280 mean

maximum plasma

concentration (Cmax) values

ranged from 19 ng/mL to 516

ng/mL for cohort 1 and 8,

respectively, and were observed

at 1-3 hours after

administration
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▪ The area under the curve of

plasma concentration vs. time

(AUC0-24h) ranged from 516 to

4603 ng/mL*h, for cohort 1 and

8

▪ CPL207280 administration in

all doses was safe and well-

tolerated; no adverse events

related to the study product

Dorzagliatin Add-On to

Metformin Achieved Sustained

Efficacy and Good Safety

Profiles in T2D Patients in a

52-Week Phase 3 Trial (DAWN)

Li Chen, Yi Zhang,

Wenying Yang
▪ Study demonstrated the efficacy

and safety of dorzagliatin add-

on to metformin in T2D

patients (n=767);

▪ Patients were treated with 1500

mg/day of metformin as basic

therapy throughout the 52-week

treatment period; patients were

randomized to 75 mg

dorzagliatin or placebo (1:1)

BID groups for 24 weeks,

followed by another 28 weeks

with dorzagliatin (75 mg BID)

for both groups

▪ 44% of patients in the

dorzagliatin group achieved A1c

<7% at 24 weeks compared to

10.7% in the placebo group

(p<0.0001)

▪ 2h-post prandial glucose was

reduced from baseline by 5.5

mmol/L with dorzagliatin,

significantly lower than placebo

(p<0.0001)

DA-1241, a Novel GPR119

Agonist: Data on Safety,

Tolerability, Pharmacokinetics

(PK), and Pharmacodynamics

(PD) from Part 2 of a Phase 1b

Multiple Ascending Dose

(MAD) Study in Patients with

Type 2 Diabetes Mellitus

Mi-Kyung Kim, Dae

Young Lee, Jiyoon Jeong,

Michael Grimm,

Bridgette B. Franey,

Marcus Hompesch

▪ Study aim was to assess safety

and tolerability of multiple

once-daily oral doses of

DA-1241 vs placebo and

sitagliptin in T2D while also

establishing PK and PD

characteristics
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(T2DM)
▪ This study used 72 subjects with

3 sequential cohorts of T2D

(n=25/cohort) blinded and

randomized (3:1:1) to receive

DA-1241: 25, 50 or 100 mg

(n=15/cohort), placebo (n=5/

cohort) or sitagliptin (n=5/

cohort) single daily oral doses

for 56 days

▪ On day 56 PK Cmax and

AUC0-tau parameters were

proportional with fasting

plasma glucose improvements

for all DA-1241 doses;

incremental glucose exposure

after MMTTs were similarly

proportional

▪ Change from Baseline to Day 56

iAUC 0-4h was 25mg: 19,

50mg: -5, 100mg: -39, Placebo:

34,

▪ T2D patients showed safety,

tolerability and PK profiles of

DA-124; biomarkers and PD

data confirmed the mechanism

of action

Integrated Safety Analysis of

Dasiglucagon for Treatment of

Severe Hypoglycemia

Simon R. Heller, Tadej

Battelino, Timothy S.

Bailey, Ramin Tehranchi,

Leslie J. Klaff, Thomas

Pieber, Ulrike

Hövelmann, Leona

Plum-Moerschel, Anita

E. Melgaard, Ronnie

Aronson, Linda

Dimeglio, Thomas Danne

▪ Cross-program analysis to

assess the safety of

dasiglucagon in a representative

population of T1D patients

▪ Three randomized, placebo-

controlled phase 3 trials (2 in

adults and 1 in pediatric

subjects) were included (n = 212

adults and 41 children/

adolescents w/ T1D)

▪ Only adverse event was nausea

and vomiting occurring within

1-3 hr and 2-3 hr of dosing,

respectively

▪ A higher percentage of
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adolescents experienced these

adverse events with

dasiglucagon than with

glucagon

▪ Among pediatric patients there

was no relationship between

exposure to dasiglucagon, and

nausea and vomiting found

The Next Generation Glucagon

Analog Dasiglucagon

Consistently Achieves Rapid

Recovery from Hypoglycemia

across Subgroups

Tadej Battelino, Timothy

S. Bailey, Ramin

Tehranchi, Leslie J. Klaff,

Thomas Pieber, Ulrike

Hövelmann, Leona

Plum-Moerschel, Anita

E. Melgaard, Ronnie

Aronson, Linda

Dimeglio, Thomas Danne

▪ Data from four trials in adults,

(2 pivotal trials, an additional

phase 3 trial, and a phase 2

trial), conducted with respect to

target population, background

therapy and treatment duration

▪ Primary endpoint: time to

plasma glucose (PG) recovery,

defined as first PG increase ≥

20 mg/dL after treatment with

dasiglucagon without need for

rescue intravenous glucose

▪ Total of 220 participants were

exposed to dasiglucagon 0.6 mg

across the four trials

▪ Dasiglucagon was consistently

effective across subgroups, with

a median time to recovery from

insulin-induced hypoglycemia

of 10 minutes in most groups

Efficacy and Safety of

Finerenone in Patients with

CKD and T2D by Baseline

Insulin Treatment

Peter Rossing, Rajiv

Agarwal, Stefan Anker,

Gerasimos Filippatos,

Bertram Pitt, Luis M.

Ruilope, Richard

Macisaac, Julio

Wainstein, Amer Joseph,

Lothar Roessig, Charlie

Scott, George Bakris

▪ Analyzed FIDELIO-DKD

outcomes in 5,734 patients with

T2D, UACR 30-5000 mg/g and

eGFR 25-75 mL/min/1.73 m2

treated with optimized RAS

blockade who were randomized

to oral finerenone or placebo

▪ Patients treated with insulin/

insulin analogues at baseline

(n=3637) had higher A1c,

longer diabetes duration, higher

proportions of statin and
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GLP-1RA use, and lower use of

other anti-hyperglycemic agents

than those not on insulin

therapy

▪ Cumulative risk assessment for

composite of kidney failure,

sustained ≥40% eGFR decline

from baseline, or renal death

was lower in patients treated

with finerenone at 48 weeks

with HR=0.79 for non-insulin

treated patients and HR=0.85

in insulin-treated patients

Efficacy and Safety of

Finerenone in Patients with

CKD and T2D by GLP-1RA

Treatment

Peter Rossing, Rajiv

Agarwal, Stefan Anker,

Gerasimos Filippatos,

Bertram Pitt, Luis M.

Ruilope, Aslam Amod,

Michel Marre, Amer

Joseph, Andrea Z. Lage,

Charlie Scott, George

Bakris

▪ Analyzed FIDELIO-DKD

outcomes in 5,734 patients

randomized to oral finerenone

or placebo to determine

combined effects of GLP-1 RA

and finerenone treatment

▪ Patients treated with a

GLP-1RA at baseline (n=394)

had a higher BMI and A1c,

higher diuretic and statin use,

lower median UACR and less

presence of CVD than those

who were not on GLP-1 RAs

▪ No between-group interaction

for the primary kidney or

secondary CV outcomes;

reduction in UACR was

independent of GLP-1RA use

▪ Effects of finerenone on kidney

and CV outcomes appear

consistent irrespective of

GLP-1RA use, with a potential

additive benefit for UACR

reduction

Glucokinase Activator

Dorzagliatin (HMS5552)

Regulates GLP-1 Release in T2D

Patients and Is Synergistic with

Li Chen, Jiayi Zhang,

Rong Yang, Lingge Feng,

Hua Medicine

▪ This study examined the

interactions between

dorzagliatin, a glucose

sensitizer for diabetes that has
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Sitagliptin and Empagliflozin in

Optimizing Beta-Cell Function
completed several trials in

China, and other SGLT-2s

▪ Dorzagliatin stimulates GLP-1

release and is synergistic with

sitagliptin to increase

circulating active GLP-1 in T2D

patients w/ AUEC0-4h of 95%

over dorzagliatin

▪ Increase in total GLP-1 was

observed in the dorzagliatin

treatment group with AUEC0-4h

increase of 103.6% and Cmax

increase of 141% compared w/

dorzagliatin in combination w/

sitagliptin

▪ Patients taking dorzagliatin

with sitagliptin and

empagliflozin also

demonstrated improved B-cell

function in the OGTT study,

with increased C-peptide

secretion AUEC0-4h of 47% (p

<0.01) and 20%, Cmax of 53% (p

<0.01) and 22%; the C-peptide

secretion increased in

combination treatment with

AUEC0-4h of 30% (p <0.05) and

Cmax of 31% (p <0.01),

compared with empagliflozin

alone
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Development of IDG-16177, a

Selective and Safe GPR40

Agonist for the Treatment of

Type 2 Diabetes

Jongmin Yoon, Haengjin

Song, Jung Ho Kim,

Seolhee Lee, Chorong

Shin, Yearin Jun, Dahae

Hong, Don-Gil Lee,

Eunhye Jang, Jisu Kim,

Kyungmi An, Chang-Hee

Hong, Hyung-Jung

Kwak, In-Gyu Je, Hyo-

Jung Song

▪ Study evaluated the safety

profiles of IDG-16177 a GPR40

agonist, which is considered a

potential therapeutic target for

T2D as activation of GPR40

stimulates insulin secretion

when glucose levels increase

▪ 10 μM IDG-16177 demonstrated

activity (>50% inhibition)

against DP, EP2, EP3 and EP4

with 81%, 83%, 57% and 67 %

inhibition respectively

▪ IDG-16177 was inactive in

agonist and antagonist mode

except for DP with 62.2%

activity inhibition at a

concentration of 10 μM

▪ Although DG-16177 and

fasiglifam had similar inhibition

levels of BSEP, MRP2, MRP3,

and MRP4, the clinically

predicted plasma concentration

of IDG-16177 is lower than that

of fasiglifam, indicating a wider

safety margin

A M1/M2-Macrophages

Regulating New Drug in an

International Phase 3 Study

Min-Liang Kuo
▪ This phase 3 study assessed the

efficacy and safety of ON101, a

topical drug with a M1/

M2-macrophage-regulating

mechanism, vs. a hydrocolloid

dressing in 21 clinical/medical

centers in the US, China, and

Taiwan

▪ 236 eligible patients with post-

debrided diabetic foot ulcers

between 1 - 25 cm2 present for

≥4 weeks and Wagner Grade 1

or 2, randomized 1:1 to receive

ON101 or comparator for up to

16 weeks with a 12-week follow-

up
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▪ ON101 shown to be efficacious

and well-tolerated: 60.7% of

patients achieved complete

healing while using ON101

compared to 35.1% by the

comparator during the

treatment period (p=0.0001)

▪ Time to complete ulcer healing

was significantly faster in the

ON101 group (p=0.002)

Type 1 "Cure" Therapies and Pathophysiology
Type 1 Cures Alert: ViaCyte's PEC-Direct Islet Therapy (n=1) Achieves 0.8 ng/ml
Stimulated C-Peptide and +34% Increase of Time in Range

Early clinical evidence for ViaCyte's stem cell-derived islet replacement therapy PEC-Direct
(VC-02) continues to grow, today fueled by impressive Late Breaker data on a single trial participant,
whose stimulated C-peptide Cmax concentration increased from 0.1 ng/ml at baseline to 0.8 ng/ml at Week
39. According to an earlier ViaCyte presentation by then CSO Dr. Kevin D'Amour at Meeting on the Mesa,
ViaCyte projects the approvable efficacy range for stimulated C-peptide to be somewhere around 0.3 to 1.0
ng/ml (though "optimal efficacy" would be closer to 2.0 ng/ml); by our estimates, preliminary clinical data
therefore supports that PEC-Direct can achieve the higher end of "approvable" C-peptide production in select
participants, indicating production and secretion of insulin - a landmark accomplishment for not only the
field of type 1 "cures" but cell therapies more broadly. In addition to Cmax concentration improvements, the
participant experienced marked gains in stimulated C-peptide area under the curve (AUC)0-4hr from 0.225 at
baseline to 2.55 ng x hr/ml at Week 39. As a reminder, PEC-Direct is ViaCyte's "open device," allowing direct
vascularization and requiring continuous immunosuppression. The study participant was 52 years of age,
female, and had a type 1 diabetes duration of 36 years at screening.

▪ Moving beyond insulin, the trial participant also demonstrated notable improvements
in glycemic measures. Time in Range increased from 54 to 88% at Week 42, representing a 34%
increase (~8.2 hours per day). Importantly, hyperglycemia and severe hyperglycemia also showed
marked reductions (46 to 10% and 13% to 0% at Week 42, respectively), without an uptick in
hypoglycemic excursions. The trial participant's A1c also dropped 0.8% from 7.4% at baseline to
6.6% at Week 39. Average insulin requirement also declined from 39.5 units at Week 12 to 27.3
units/day by Week 42. These new results build on similar data from another PEC-Direct recipient
presented at ATTD 2021, who experienced a 22% increase in Time in Range (~5.3 hours/per day) at
Week 42.

▪ On engraftment and safety, histological evaluation of the sentinel device "indicated successful
engraftment," and no serious adverse events arose during this period of observation.

▪ At ATTD 2021, Dr. D'Amour highlighted "acute cell survival" (i.e., the quantity of cells
that survive post-implant) as the most pressing challenge to having more trial
participants experience this level of benefit. At that time, only 30% of currently enrolled trial
participants exhibited de novo C-peptide production. We imagine this may be one near-term area of
investment for ViaCyte, boosted by another $45 million tranche of Series D funding earlier this
month. For more on the new data, see ViaCyte's press release, published in tandem with the poster
at ADA.
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Q&A with ViaCyte

What do you think is the biggest takeaway from the new data?

▪ These data represent the first exhibition of implanted pancreatic progenitor cells producing
endogenous insulin in a patient as seen by clinically relevant increases in glucose-responsive C-
peptide levels, increased time in range, and reduction of A1c and demonstrate the first of its kind
proof-of-concept for both the delivery device and the engraftment of PEC-01 cells in humans.

What are the ranges of approvable and optimal C-peptide Cmax concentrations and Area
Under the Curve (0-4 hours)? Can you please explain the differences in these measures and if
regulatory bodies view them differently?

▪ C-peptide Cmax concentrations and AUC as measures of physiological response are two of the many
parameters we quantify as we observe effects in patients. Discussions with FDA continue on the
importance of each relative parameter.

Histological evaluation of the sentinel device was said to "indicate successful engraftment."
Can you please elaborate further on this point?

▪ The histological sections show at 5 months that healthy graft islet cells are present with patient
blood vessels throughout the graft and that the cells in the implant have proliferated, all of which is
indicative of successful engraftment.

Are there any updates on PEC-Direct trial enrollment and length of implantation for these
participants?

▪ We experienced some delays with the PEC-Direct trial due to the COVID-19 pandemic and were only
able to enroll two patients pre-COVID. As the data are seminal for the field, representing a
meaningful signal that our approach works in humans, we elected to report the therapeutic results
in one of our earliest subjects in this cohort. We have had good patient response to enrollment and
now with COVID restrictions lifted are excited to start re-enrolling patients. We will be able to speak
more about the length of implantation following data from the additional patients in the study.

How does data from this participant compare to the overall cohort?

▪ As stated previously, our enrollment to date in the PEC-Direct trial was limited due to COVID so we
are unable to speak to participant comparison at this time. However, we anticipate reporting results
from additional patients in the study in first half of 2022.

At ATTD 2021, Dr. D'Amour highlighted acute cell survival as a major barrier to more patients
experiencing these impressive gains in C-peptide and glucose improvements. What are the
biggest challenges to improving acute cell survival?

▪ As is the case for all cell therapy, the early post-transplant environment poses several challenges to
cell survival, most notably hypoxia and inflammation. Even when cells are delivered directly into the
blood stream (e.g. islet transplant in the portal vein) hypoxia and inflammation challenges are still
present.

Does ViaCyte have plans to first advance an islet replacement therapy with meaningful benefit
(patients still requiring some amount of insulin) before a "functional cure"?

▪ Our ultimate goal is to develop a functional cure for insulin-requiring diabetes that reduces the need
for exogenous insulin. This study represents an important proof-of-concept that our approach has
the potential to enable control of blood glucose in an effective manner with therapeutic benefit. This
patient's Time in Range has improved dramatically and her insulin has started to reduce. As the cells
continue to proliferate we expect further reductions in exogenous insulin usage. Before we would
commercialize a product, we will analyze the overall therapeutic profile.

Are there any updates on ViaCyte's expanded partnership with W.L. Gore & Associates?
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▪ We have an exclusive partnership with Gore to develop membrane technologies across our portfolio
and continue forward progress as we work together to optimize our cell delivery approaches.

Type 1 Cures Alert: Six Out of Seven Participants Show Successful Sernova Cell
Pouch Implantation and Tolerance in Phase 1/2 Trial; Majority Show Increased C-
Peptide

University of Chicago's Dr. Piotr Witkowski gave an update on the ongoing JDRF and Sernova-
sponsored phase 1/2 trial assessing Sernova's Cell Pouch in people with type 1 diabetes and
hypoglycemia unawareness via poster presentation (1145-P). As a reminder, Sernova's proprietary
Cell Pouch is designed to "form a natural environment, rich in tissue and microvessels for the transplant and
function of therapeutic cells" and currently requires chronic immunosuppression. Importantly, the device
currently uses human donor derived-islets, though the company plans to utilize stem cell-derived islets in the
future.

▪ At present, Cell Pouches have been successfully implanted into six out of seven study
participants without wound infection (the other participant developed a Staph aureus wound
infection immediately after implantation and required explantation). Three out of the six have
received two islet transplantations into Cell Pouch, two have received a single islet transplantation,
and one has not yet received any islets.

▪ The most advanced patient, "Patient A," has successfully completed the trial protocol.
After receiving a "top up" single infusion of islets in the portal vein (not via Cell Pouch), the patient
has now been insulin free for 14 months, with an A1c of 4.8%. Through a press release from Sernova,
the participant stated, "After completing the safety, tolerability and efficacy study of Sernova's Cell
Pouch for clinical islet transplantation and as the first transplant candidate, I can easily state how
absolutely wonderful life is to be free of always thinking of how to manage my diabetes. After having
T1D for 47 years with approximately 21,535 injections of various cow/pig, synthetic insulins, 34,310
finger sticks, 1,460 urine tests, 15 years on the pump, carbohydrate counting, blood tests, low blood
sugar reactions, and doctors … doctors and more doctors' visits, I have now been free of the need for
injectable insulin for 14 months. My Sernova team of invaluable scientists, doctors, engineers, and
Dr. Witkowski, and the University of Chicago's support staff have done this truly amazing feat right
in the middle of a worldwide pandemic! My only wish is that it could have been done sooner." Here
are some interesting things we noticed due to the very helpful TIR, TAR, and TBR graphs below (we
saw much more data this year in this style, which we heard anecdotally was quite helpful to the
field):

◦ While, upon the second implant, Time in Range actually declined from 86% to 79%, the
hypoglycemia declined enormously, from 12% of the day (three hours!) to about 4% time in
hypoglycemia, or TBR. While pre-transplant, Patient A had an A1c of 6%, that came with a
very high cost, notably hypoglycemia of 12%, well over the 4% goal, with four severe hypo
events per week (we are not sure how those were counted). While without a legend, we
can't tell if the 12% in hypoglycemia was "<70 mg/dL" or "<54 mg/dL", having this data to
see makes a very big difference!

◦ As noted, after one transplant, the TBR or hypoglycemia went to 4% or 5%, a much safer
percentage, though still about an hour a day, whereas after the second intervention, a
portal infusion, hypoglycemia went to virtually zero and TIR moved to virtually 100%.

◦ Although it may look to some that going from 86% TIR to 79% is negative, we would see as
very positive that the improvement in "time in hypoglycemia" that went from 12% to 4%.
Additionally, while we don't have complete information about insulin dose, we're guessing
it declined significantly. On a positive note, weight went from 185 pounds to 156 pounds. A
patient taking less insulin (presumably) at a healthier weight and significantly less
hypoglycemia would be considered a major win by most clinicians.
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◦ We note that the A1c reduction from 6.3% to 6.0% was slightly surprising though
we're not even sure it was significant (though presumably it was). Less
hypoglycemia (by about two hours a day) and more hyperglycemia (by about four
hours a day) should still put the TIR at about two hours more "above range" net.
We are guessing that the average glucose "in range" was lower for "in range"
hours after the transplantation. Even if there were on average two more hours of
time perhaps "slightly" above range, we could imagine that the average mean
glucose could certainly be higher, perhaps reflecting variability that is
conjectured to be dangerous.

◦ Although Patient A's A1c was very good at 6.3% pre-transplantation, here is the
clear example where using TIR proved most valuable, for two reasons: First, this
is a great example of a case where lower TIR may "seem" worse, 79% to 86%, but
it is a much safer TIR due to the fact that it is enabled by less hypoglycemia, or
less TBR. Additionally, the "quality" of A1c could do better post-transplantation,
and that would not have been seen without using TIR.

◦ Patient A's pre-transplantation A1c was 6.3%, and was being "dragged
down" by hypoglycemia, and therefore not high quality A1c, and
dangerous.

◦ Patient A's post-transplantation A1c was 6.0%, which in another trial
not using TIR measures or CGM, would indicate clear improvement. In
this case, going from 12% hypoglycemia to 4% hypoglycemia is a huge
improvement! TIR did show, however, the zero hyperglycemia go to
15% TAR - while not hugely negative, this is nearly four hours a day in
hyperglycemia, after having had zero time in hyperglycemia.

◦ Seeing this TAR (which would not be possible without CGM) enabled
better decisions regarding personalization, customization, and
individualization of care. Specifically, the team made the decision to
"top up" the transplant intervention with a single infusion of islets in
the portal vein. This in turn led to 100% TIR and a normal A1c of 4.8%.

◦ We acknowledge that the post-transplantation A1c may seem
slightly confusing given that hypoglycemia declined from 12%
to 4% and hyperglycemia increased from 0% to 15%. We point
out that the mean glucose following the transplantation could
still certainly be lower, particularly given the rather broad "in
range" measure between 70 to 180 mg/dL.

◦ Ultimately, the main reason for celebration in Patient A's care, of course, is that
pre-transplantation, the delivery of care was very dangerous as evidenced by
hypoglycemia, even though the A1c was good. The second A1c level was fairly
similar and not dangerous as evidenced by Time in Range showing far less
hypoglycemia and greater hyperglycemia, but in the normal range (15%
hyperglycemia is well within the <25% target). This appears to be a better
outcome realized by using and assessing Time in Range.

◦ We are pleased that this trial used CGM, since if it had not, just seeing a 6.3% go
to 6.0% might have prompted a stopping point in the care. In that case, a "top-
up" may not have even been considered. Instead, the "top-up" was given and this
is what enabled both the 100% TIR as well as a 4.8% A1c. Given that A1c remains
the gold standard to assess diabetes management, the move from 6.3% to 4.8% is
a major achievement - getting to a normal average glycemic level. Although the
improved TIR hasn't yet been associated with significant outcome changes, this is
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an excellent example that shows something that an A1c alone may not change,
and thus interventions may be missed. We hope to see this aspect of the trial
published, in order to give more evidence of how the collection of TIR, TAR, and
TBR can be associated with significant outcomes.

◦ Notably, Patient A went from virtually no hyperglycemia pre-transplantation to
15% post-transplantation. Ultimately, post a "top up," she moved to near-perfect
diabetes management, no hypoglycemia, and seemingly far more productivity
and quality of life as evidenced from the quote above.

◦ Overall, we would have appreciated more information on changes in insulin dose
"requirements" and insulin taken and any major changes in carbs eaten. While
we imagine that the "top-up" single infusion of islets in the portal vein is almost
certainly what took Patient A ultimately to 100% TIR, we are curious if that view
is shared.

▪ The second most advanced patient shows the variability in response to transplants
and again, the value of using CGM and TIR. Overall, "Patient B," has received two islet
transplantations into Cell Pouch and demonstrated positive fasting C-peptide at six to
nine months post-transplantation.

◦ The first transplantation took the PWD with a low TIR of 23%, which included 75% time
above range and virtually no hypoglycemia to TIR of 55% (double!) but hypoglycemia of
10%, well above target.

◦ After one transplant, the outcome was both positive and negative from our view. This is
another place where bringing in TIR helps assess interventions and potential outcomes
with more clarity. After the second transplantation, we would assess the patient as doing
much better.

◦ A1c improved dramatically from 10.6% to 7.3%, implying major potential
improvements in short (potentially less DKA) and long-term complications (see
DCCT).

◦ Moving from 2% hypoglycemia to 10% hypoglycemia would historically have
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been characterized negatively; although the tradeoff with very good CGM means
alarms make SH less negative, the goal presumably is for people getting islet
transplants not to have to use CGM.

◦ Thus, time in "hypoglycemia" increasing from 1% to 10% was something that
presumably led the team to give another transplant to Patient B. While A1c
improvement and TIR improvement were both positive, if A1c only were being
used, we are curious if a second transplant would have been given since a fairly
good A1c of 7.3% was reached and severe hypoglycemia may not have even been
picked up.

◦ This "patient" shows that while there are some measures that indicate how to
give transplants to prompt improvement in care, there is still quite a bit of finesse
needed with this approach and the field still likely needs to be done on decisions
related to personalization of care.

◦ Specifically, in Patient B, we see that with greater time "in range" but still below
the goal of 70% TIR, the decision was made to give a second transplant. Overall,
A1c increased to 7.6% and TIR declined to 47% from 55%, and TAR increased to
39% from 34%. We understand terming this successful since the patient moved
to a much better A1c than at the start and far fewer bouts of severe hypoglycemia.

◦ While A1c is the gold standard outcome measure, Patient B got slightly worse on
this measure after the first transplant (going to 7.6% from 7.3%) although the
patient got better in terms of severe hypoglycemia, going from experiencing some
severe hypoglycemia, to what looks like lots of severe hypoglycemia (but isn't
specified), to 4% SH.

◦ This may look harder to assess than it is. Clearly having positive c-
Peptide is very good. By the gold standard outcome measure of A1c,
there is massive improvement in this measure, going from 10.6% to
7.6%. There is significantly less hypoglycemia than there was after one
transplant, which may have been prompted by changes in insulin
needed. Even though CGM enables easier management of
hypoglycemia, less hypoglycemia is clearly better from an adverse
outcomes perspective. While the hyperglycemia has improved to 39%
TAR from 62% TAR, this is not yet good enough, and we wonder if
another transplantation is being considered.
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▪ In terms of other patients earlier on in the trial, "Patient C" has demonstrated positive fasting C-
peptide at Day 5 post-second transplantation. A1c and SH information were not given, nor were TIR,
TBR, and TAR. This information would be helpful to have.

▪ "Patient D" has not shown any C-peptide at four months follow-up post-first transplantation.

▪ The last "Patient" has shown positive fasting C-peptide at two months post-first implant, which
reflects a range of efficacies.

▪ We'll be curious to see what the broader transplantation community thinks of these
results and whether or not Sernova Cell Pouch is ultimately thought to provide
meaningful benefit over the currently available transplantation strategies. Of course,
further analysis will have to wait for full results from the trial. Also at this year's ADA, we did get to
see preliminary results from ViaCyte, another beta cell replacement company. Though a small
assessment, ViaCyte showed positive n=1 CGM and C-peptide data from a recipient of PEC-Direct,
ViaCyte's combination stem cell based islet cell and vascularized device therapy.

Preliminary Results from Post-Hoc Analysis of TN-10 Teplizumab Trial Suggest
Proinsulin to C-Peptide Ratios Could Predict Treatment Responsivity

During a National Institute of Diabetes and Digestive and Kidney Diseases' (NIDDK)-led
symposium, Dr. Emily Sims (Indiana University School of Medicine) presented intriguing
preliminary data from a post-hoc analysis of the landmark TN-10 trial examining teplizumab,
which suggested monitoring proinsulin to c-peptide (PI:C) ratios could provide insight into which patients
may best respond to immune interventions. Dr. Sims argued patients' PI:C ratios can be used as a biomarker
of beta cell stress because the process converting proinsulin into insulin and c-peptide becomes overwhelmed
during periods of beta cell stress, increasing circulating proinsulin concentrations. She believed studying
these molecular markers of beta cell stress may give instrumental insight into the factors driving the
heterogeneity observed in type 1 diabetes, which she remarked will be "critical toward optimizing screening
and intervention strategies for type 1 diabetes."

▪ Dr. Sims first presented data from a 2016 TrialNet study that demonstrated PI:C
ratios tended to be elevated in individuals who were autoantibody positive and
eventually progressed to type 1 diabetes. She highlighted the differences in PI:C ratios
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between "progressors" and "non-progressors" (those who did not develop type 1 diabetes but were
autoantibody positive) were most pronounced in young children 10 years old or younger, noting that
90% of these children who were in the uppermost quartile for PI:C ratios progressed to type 1
diabetes. Dr. Sims emphasized the results indicate beta cell stress is significantly increased in young
children even before developing type 1 diabetes. She speculated these pronounced differences may
explain the more rapid disease progression observed in young children and, therefore, the
significant heterogeneity in time to diagnosis observed in pediatric populations.

▪ In the post-hoc analysis of TN-10, researchers measured participants' fasting PI:C
ratios in each treatment time point at six months, and no significant differences in
PI:C ratios were observed between the teplizumab and placebo groups. However, Dr.
Sims noted the placebo and teplizumab groups had slightly different distributions. She remarked
that nearly all participants with high PI:C ratios in the placebo group developed type 1 diabetes,
while a sizable portion of those with high PI:C ratios in the teplizumab group did not progress to
type 1 diabetes. Although she cautioned these are preliminary results, she believed the results were
"pretty suggestive" that there was ongoing beta cell stress even after treatment with teplizumab since
there was no significant difference in average PI:C ratios on treatment between groups. Because of
this suggestion, Dr. Sims proposed future studies that could examine how teplizumab treatment can
be improved, such as determining the efficacy of repeated dosing or adding a separate agent
specifically targeting beta cell health to the treatment regimen.
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▪ Next, Dr. Sims revealed data that suggested participants' six-month PI:C ratios could
predict the rate of progression to type 1 diabetes and responsivity to the treatment.
According to Dr. Sims, teplizumab seemingly "rescued people with high PI:C" ratios, who tended to
develop type 1 diabetes more rapidly. Those treated with placebo who had high PI:C ratios
progressed to type 1 diabetes within 12.0 months on average, while the teplizumab-treated group
with high PI:C ratios had a higher median time to diabetes of 33.4 months (p=0.001). No significant
differences in median time to diabetes among those with low PI:C ratios between groups were
observed; however, these individuals had a much longer median time to diabetes than those with
high PI:C ratios (54.9 months for placebo and "not reached" for teplizumab). Dr. Sims highlighted
the participants with high PI:C ratios appeared to benefit the most from teplizumab treatment,
speculating that this observation was related to "a window of optimal treatment response during
active disease," which may be indicated by high beta cell stress. She argued these results raised the
question of whether PI:C ratios could be used as a predictor of who would best respond to
immunotherapies, including teplizumab, and she called for additional trials to determine its
usefulness as a metabolic marker.
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▪ However, Dr. Sims emphasized the data is somewhat limited and that more work in
larger trials is greatly needed. She noted the original study did not collect fasting proinsulin
samples for all participants at baseline; consequently, the data she presented was not adjusted for
baseline and "only represented on-treatment values." In addition, the sample size of the analysis
(n=63) was reduced from the sample size of the original trial (n=76) because some blood samples
from trial participants could not be analyzed due to insufficient volume stemming from weight
limitations. Therefore, Dr. Sims cautioned against making sweeping conclusions from this analysis
and emphasized that the true impact of treatment on PI:C ratios can only be assessed when baseline
values are available.

◦ Nevertheless, Dr. Sims remained encouraged by the early results, suggesting
they provide important future directions for clinical research. She proposed that
future studies should seek to examine the islet physiology surrounding altered proinsulin
and c-peptide secretion more deeply to gain stronger insight into the heterogeneity of the
disease, and she speculated these results may boost research efforts examining the efficacy
of personalized medicine.

Immunotherapy Symposium Discusses How to Implement Type 1 Diabetes
Autoantibody Screening and Immune Interventions in Clinical Practice

Dr. Jay Skyler (University of Miami) moderated an enlightening session discussing the current
state and future direction of the immunotherapy landscape. The session featured four insightful
presentations that debated the implications of genetic risk and autoantibody screening and glycemic
monitoring on type 1 diabetes detection as well as whether immunotherapies can be safely initiated outside
clinical trials. Dr. Skyler noted the questions raised by the symposium are particularly timely and important in
the wake of EMDAC's recommendation for approval of teplizumab in May, especially since clinicians
"anticipate [implementing immune interventions] in clinical practice as the years unfold."

▪ Dr. Ezio Bonifacio (University of Dresden) discussed the benefits and limitations of
genetic risk screening in accurately identifying individuals without first-degree
relatives with type 1 diabetes who possess a higher risk for developing the disease. Dr.
Bonifacio analyzed older data from the TEDDY study, which suggested genetic risk scores could be
used to identify children in the general population with greater than a 10% risk of developing
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multiple type 1 autoantibodies before six years old. He noted this genetic screening has been
"remarkably good" for natural history studies, such as TEDDY, since the data has provided
researchers greater insight into type 1 pathogenesis. Dr. Bonifacio also recommended using genetic
screening in primary prevention trials to enable researchers to better identify at-risk individuals who
may benefit from participation in these studies, stating it is a "resounding yes" as to whether it
should be used in these trials. He highlighted GPPAD's POInT study (which completed recruitment
in March 2021) as an exciting trial that may provide improved clarity into whether genetic screening
could adequately identify at-risk individuals. Dr. Bonifacio viewed genetic screening as particularly
important for these studies because he believed the genetic data acquired would provide
foundational knowledge that could later enable researchers to apply these therapies to broader
populations. He emphasized researchers would not dent the incidence of type 1 diabetes with a
highly effective treatment applied to a limited population, claiming an intervention with 20%
efficacy applicable to all infants would prevent the same number of diagnoses as an 80% effective
treatment applied to only 25% of the infant population.

◦ However, Dr. Bonifacio noted genetic screening is not perfect. In particular, he
warned against using it as "pre-screening" to determine who should undergo subsequent
autoantibody testing, arguing that clinicians should "move beyond genetic selection"
because screening sensitivity is increasingly compromised as children are stratified by risk.
He stated that this pre-screening would "miss quite a lot of children," predicting it would
only identify 30% of children who will develop type 1 diabetes at best. In addition, Dr.
Bonifacio remarked that data on genetic screening's applicability to other ethnic groups is
extremely limited, and he mentioned genetic screening will be less effective for adults with
type 1 diabetes because they tend to have less genetic susceptibility and fewer
autoantibodies.

▪ Dr. Andrea Steck (Barbara Davis Center for Diabetes) suggested clinicians should
encourage autoantibody screening because its accompanying monitoring and patient
education has been shown to significantly reduce the likelihood of type 1 diabetes
diagnosis in DKA. As evidence, she presented data from the TEDDY study in which participants
in the trial had a reduced prevalence of DKA at diagnosis compared to the general population. We
were very encouraged to hear Dr. Steck highlight these metabolic benefits of screening since we
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argued similar points regarding screening's benefits on DKA prevalence at diagnosis to the FDA's
EMDAC last month to encourage the panel to consider approving teplizumab. However, despite her
support for pediatric diabetes screening, Dr. Steck noted significant barriers to the widespread
adoption of screening exist, including a lack of guidelines for follow-up monitoring, inadequate
patient education for those who are autoantibody positive, and a lack of approved prevention
therapies.

▪ Dr. Darrell Wilson (Stanford University) argued oral glucose tolerance tests (OGTT)
cannot adequately document disease progression and assist type 1 diabetes diagnosis.
Although the DIPP study suggested worse OGTT results predicted more rapid progression to stage 3
type 1 diabetes, he remarked that several challenges with OGTT exist, including cost and its
requirement for three days of carb loading with overnight fasting. While Dr. Wilson acknowledged
OGTT is the "gold standard" since other tests are frequently compared to it, he stated it is "not a very
good gold standard" because of its poor repeatability where participants frequently "flutter across
classifications." He noted its poor repeatability is "a theme of many publications," citing a 1996
OGTT study in which only 48% of those who had impaired glucose tolerance on their first OGTT
repeated with an impaired reading in a second test. As an example, Dr. Wilson presented a case
study (see below) from a patient he monitored with OGTTs; the patient's test readings fluctuated
significantly in the years preceding the patient's diagnosis with type 1 diabetes, demonstrating
OGTT's poor repeatability. Consequently, Dr. Wilson requested more studies of alternative methods
to address this "widely recognized problem" since repeat testing is currently required to diagnose
asymptomatic diabetes due to the inconsistency of available lab tests.

◦ Dr. Wilson also discussed whether CGM could predict and diagnose diabetes;
however, he believes it is "currently insufficient on its own." Like OGTT, poor
repeatability remains an issue, and there remains significant overlap on standard diagnostic
parameters between autoantibody positive individuals who progress to type 1 diabetes and those
who do not. He supported his argument by presenting data from a TrialNet study (see below) that
illustrated significant variation in time above 140 mg/dL among those who were autoantibody
positive but did not develop type 1 diabetes, which suggested CGM readings may not be a reliable
independent predictor of diabetes development. Nevertheless, Dr. Wilson believes CGM will be
useful as a supplement to other prediction parameters. Therefore, he asserted CGM should be
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incorporated into new onset studies and considered for prevention studies because of its benefits for
diabetes care and the "very granular" glycemic data provided.

▪ Despite his belief that immunotherapy can work, Dr. Stephen Gitelman (University of
California, San Francisco) suggested clinicians should not offer immunotherapies to
patients outside of clinical trials. He acknowledged immunotherapies may possess some
benefits to preserving beta cell function, and he presented data from studies analyzing rituximab
and ATG that demonstrated stabilizations in c-peptide in the six months following treatment
initiation. He speculated these therapies may result in lower exogenous insulin use in the treated
group and could benefit A1c. However, Dr. Gitelman still cautioned against implementing
immunotherapies in practice because no therapies have been proven to demonstrate "robust,
durable effects" in clinical trials. For example, he highlighted that those treated with rituximab and
ATG experienced a similar c-peptide decline to those on placebo following six months of treatment,
and he suggested this "window of responsiveness" that patients lost later in the trials is commonly
observed in immunotherapy studies, including abatacept.

◦ Dr. Gitelman suggested researchers should start to consider longer term
treatment and combination therapies as solutions to possibly address these
diminishing returns. Unsurprisingly, he acknowledged doing so exacerbates
substantial cost and safety issues, such as toxicity, increased infection susceptibility, and
elevated risk for cancer and cytokine release syndrome. Consequently, he recommended
not offering these therapies outside of clinical trials because much clinical work remains to
be completed, which he does not want to "undermine" by offering these treatments
prematurely. He suggested that some of these risks may be slightly ameliorated by
personalized medicine approaches that would link the best therapy to each individual
based on genetic subtypes.

New Perspectives on Reparixin in Type 1 Diabetes: Positive Long-Term Outcomes
for Islet Transplant Recipients

Dr. Piotr J. Bachul (University of Chicago Medicine) presented 5-year follow-up results from a
multicenter trial of Reparixin, a CXCR1/2 inhibitor being investigated as an adjunct to
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immunosuppression in type 1 patients receiving islet transplants. Initially, the compound failed to show a
benefit for islet engraftment 1 year following transplantation. However, Dr. Bachul today shared data from a
more promising post-hoc analysis. At the end of a five-year follow-up period, 50% of patients in the Reparixin
and 25% in the placebo groups achieved insulin independence. In addition, blood glucose and C-peptide
function remained stable over the period in which each patient was monitored. None of the patients in the
treatment arm experienced immunologic sensitization - a frequent complication of islet transplantation - and
renal function remained stable over the follow-up period. Importantly, none of the patients developed
macroalbuminuria and diabetes complications (including neuropathy and/or retinopathy) either stabilized or
improved over the study duration. These exciting results suggest a potential benefit for Reparixin in patients
with uncontrolled type 1 diabetes who are undergoing islet transplants.

Simultaneous Pancreas and Kidney Transplants and Global Transplant Criteria
May Be the Future of Diabetes Transplantation Treatments

This symposium contextualized the evolving role of pancreas transplantations within the
current diabetes care landscape. Much of the discussion centered around simultaneous pancreas and
kidney transplants (SPK), which are an alternative to kidney transplants alone (KTA) for patients with kidney
failure and insulin-dependent diabetes. After an overview of the benefits of pancreas transplants, Dr. Jon
Odorico (University of Wisconsin) provided insight to the "ideal" transplant candidate, making the case for
pancreas transplantation in select patients with type 2 diabetes. To conclude the symposium, Dr. Eelco de
Koning (Leiden University) provided important global context, commenting on emerging trends and ethical
concerns in pancreas transplantation.

▪ Dr. Ty Dunn (Penn Medicine) kicked off the symposium with an overview of the "who,
what, and why" of pancreas transplants. Pancreas transplants are the only therapy that can
truly provide patients total freedom from exogenous insulin use, restoring the euglycemic state and
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resulting in decreased mortality. Dr. Dunn commented that people with diabetes with problems
specific to the pancreas are well-suited to pancreas transplants alone, including those with type 3c
diabetes. While these people are not typical diabetes patients, the benefits of a successful pancreas
transplant can change a patient's life.

▪ Dr. Odorico discussed the rationale for pancreas transplantation in select type 2
patients. Simultaneous pancreas and kidney (SPK) transplants can prevent kidney failure in people
with type 2 diabetes, as type 2 diabetes is the leading cause of kidney disease. While type 2 diabetes
is a complex, multiorgan disease involving insulin resistance and beta cell deficits, Dr. Odorico
hypothesized that simultaneous pancreas and kidney transplantation can have favorable results. Dr.
Odorico's recent study evaluated the association of factors such as age, BMI, and pretransplant
insulin requirement with SPK transplant outcomes to better define an ideal SPK transplant
recipient. Patient survival, graft survival, and prevalence of post transplantation diabetes (PTDM)
were similar in both type 1 and type 2 patients (P= 0.62, 0.46, 0.56). A BMI > 28 and pretransplant
IR > 75 U/day was associated with a higher chance of PTDM in both patient groups.

▪ Finally, Dr. de Koning presented on global trends and controversies in pancreas
transplantation. Despite declining rates of pancreas transplants (4% decline in North American
from 2015-2019) and advances in diabetes technology, Dr. de Koning believes that pancreas
transplantation remains a good treatment option for patients with severe beta cell deficiency. To
improve patient care and access to transplantations, Dr. de Koning emphasized the need for more
transparency about outcomes of pancreas transplantations. New Igls criteria developed by the
International Pancreas & Islet Transplant Association (IPITA) and the European Pancreas & Islet
Transplant Association (EPITA) provide a clearer definition for outcomes of beta cell replacements.

Dr. Laura Jacobsen Endorses Categorization of Type 1 Diabetes into Distinct
Endotypes

During the Personalized Medicine for Immune Therapies in Type 1 Diabetes Symposium, Dr.
Laura Jacobsen (University of Florida) urged the scientific community to leverage the
heterogeneity of type 1 diabetes and categorize the disease into different endotypes. Dr.
Jacobsen believes that age of onset is a key feature in understanding potential endotypes within the broad
spectrum of type 1 diabetes. To support this hypothesis, Dr. Jacobsen summarized studies examining the
correlation between age of onset alongside other key markers of type 1 diabetes such genetic susceptibility,
environment, the immune system, and beta cells. Type 1 diabetes disease endotypes could help explain the
differing clinical presentation, epidemiology, and therapy responses seen in the population. In the future, Dr.
Jacobsen believes that endotype determination could guide precision medicine treatments targeting specific
pathogenic pathways and advance drug development.

▪ Dr. Jacobsen first presented data from a 2020 study comparing genetic susceptibility
of patients with type 1 diabetes to their age of onset. Patients were grouped into three age
brackets (<7 years, 7-13 years, and ≥13 years) and multinomial logistic regression models were used
to test known type 1 diabetes loci (17 within the HLA and 55 non-HLA loci). The study found six
specific HLA haplotype regions and six non-HLA regions that were more prevalent in children with
an earlier age of diagnosis (<7 years). One of the non-HLA regions (GLIS3) functions specifically in
beta cells, and the other five likely affect T-cell (IL2RA, IL10, IKZF3, and THEMIS) and B-cell
development (KZF3 and IL10).

▪ Next, Dr. Jacobsen discussed the connection between environment, age of onset, and
the pathogenesis of type 1. Studies like TEDDY have worked to identify potential environmental
triggers, and this research is ongoing.

▪ The immune system also plays a large role in the pathogenesis of diabetes, and islet
autoantibodies serve as markers of type 1 diabetes. A 2016 study found that the ratio of
CD20+ beta cells CD4+ T cells in islets was much higher in those that were diagnosed at a younger
age (<7 years) with type 1 diabetes.
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▪ Finally, Dr. Jacobsen discussed the connection between beta cells specifically and age
of onset in the pathogenesis of diabetes. Data currently being submitted for publication found
that there are differences in beta cell function, as quantified by factors including fasting glucose,
fasting C-peptide, and A1c, depending on age of diagnosis. A similar conclusion was reached in a
2020 study which followed C-peptide levels in subjects before and after type 1 diagnosis.
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TILT Study: Administration of IL-2 is Clinically Feasibly and Enhances the
Durability of Infused Tregs in Type 1 Patients (n=16)

Dr. Qizhi Tang (University of California, San Francisco) presented the results of the Treg +
IL-2 immunotherapy TILT study, a phase I trial that assessed the safety of Treg and
Interleukin-2 (IL-2) administration in patients with type 1 diabetes (n=16). The study, which is a
follow-up to a 2015 clinical study, also explored whether IL-2 could improve the durability of Tregs.
Participants received a dose of Tregs (3 x 106 cells/kg in cohort 1, 20 x 106 cells/kg in cohort 2), which was
followed by two rounds of low-dose IL-2 (0.33 x 106 U/day for five days). In preclinical models of type 1
diabetes, inflammation-seeking Tregs have been shown to traffic to pancreatic islets and reduce islet
destruction by 50%.

▪ In the TILT study, IL-2 administration was found to be clinically feasible and
enhanced the durability of infused Tregs. Treg cell levels were higher in the IL-2
administration group, and remained high at six months and one year, long after final dose at 42
days. This suggests that regulatory Tregs can be strengthened with IL-2 therapy.
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▪ The efficacy of these Tregs is still unconfirmed. Recent data from a different Phase II study
of Treg therapy (The Sanford Project: Trex Study) show that Tregs administration failed to preserve
C-peptides, with C-peptide decreasing in line with the placebo group. This is a disappointing result
and suggests that some next steps are needed. Looking to future research, Dr. Tang provided several
unanswered questions: (i) How do we target Tregs to islets or islet draining lymph nodes? (ii) How
do we ensure durable Treg function after infusion? and (iii) How do we prevent Tregs from turning
bad?

Type 1 "Cure" Therapies and Adjuncts Posters

Title Authors Details + Takeaways

Efficacy and Safety of

Dapagliflozin in Type 1

Diabetes: The RISING-STAR

Study

Masahide Hamaguchi,

Masahiro Yamazaki,

Toru Tanaka, Michiyo

Ishii, Hiroshi Okada,

Kazuteru Mitsuhashi,

Noriyuki Kitagawa, Goji

Hasegawa, Michiaki

Fukui

▪ A parallel comparative study

investigated whether insulin

dose reduction in combination

with dapagliflozin could reduce

the frequency of hypoglycemia

among type 2s (n=60)

▪ The insulin dose of those with a

basal insulin/total daily dose

(TDD) of <40% was not change,

Those with a basal insulin/TDD

≥40% saw a basal dose

reduction of 10%

▪ No significant difference in the

number of hypoglycemia

occurrences after concomitant
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use of dapagliflozin with or

without insulin dose reduction

▪ Concomitant use of

dapagliflozin resulted in less

glycemic variability, with an

adjusted mean difference of

0.005 times/day, which was

highly significant (p≤0.009) in

both those with basal/TDD

ratios >40% and <40%

▪ Concomitant use of

dapagliflozin and insulin

improved Time in Range by 1.5

hours/day for those with a basal

insulin/total daily dose (TDD)

of <40% and by 2.3 hours/day

for those with a basal insulin/

total daily dose (TDD) of >40%

whose basal insulin dose was

reduced (p=0.007 and p<0.001,

respectively)

The Effect of Adding Acarbose

to Insulin Therapy in Type 1

Diabetes Mellitus: A Systematic

Review and Meta-analysis

Zhigu Liu, Daizhi Yang,

Wen Xu, Jing Lv, Huimin

Lin, Ziyu liu, hongrong

Deng, Jinhua Yan and

Bin Yao

▪ Meta-analysis evaluating the

efficacy and safety of adding

acarbose to insulin in T1D

management (n=517)

▪ Compared with placebo, the

addition of acarbose resulted in

a -0.27% A1c decline and

improved glucose variability

parameters including MAGE

(SMD=-1.42) and the LAGE

(SMD= -1.36)

▪ Acarbose use increased the risk

of gastrointestinal complaints

(OR= 1.80, 95% CI: -2.41

~0.30)

Effect of Pitolisant on Glucagon

in Human Islets and People

with Type 1 Diabetes

Clayton A. Dehn, Melanie

Fein, Jack Hu, Burcak

Yesildag, Robert

Maxwell, Joyce B. Harp

▪ Double-blind RCT evaluating

the effect of 36 mg once-daily

oral pitolisant taken for 7 days

on glucagon secretion in type 1s

(n=5); aimed to determine if
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pitolisant can restore impaired

glucagon secretion response to

hypoglycemia in type 1s

▪ Pitolisant had no effect on

glucagon secretion both during

and after hypoglycemia

▪ CGM data suggest pitolisant

may mitigate hypoglycemia in a

glucagon-independent manner

Allogeneic 'Neo-Islets,'

Organoids Composed of

Cultured Pancreatic Islet and

Mesenchymal Stromal Cells

from Diverse Donors, Afford a

Marked Increase in the Global

Availability of a Curative, Novel,

Anti-Rejection-Drug-

Independent Biotherapy of

T1DM

Sabiha S. Chowdhury,

Anna Gooch
▪ Compared human "non-clinical

grade" islets from diverse

human donors without diabetes

(n=6) with those from canine

donors (n=6) to determine

whether each could be

processed to generate fully

functioning neo islets (NIs)

▪ Culture-expanded human ICs

are similar to dog cells in that

the expression of islet-specific

endocrine genes decreases

linearly as a function of PDLs

(R-squared >0.9 for all);

expression also remains

consistent for >10 cell

doublings

▪ Because differences among

donors were largely eliminated

after the cultures were

expanded, these findings show

that islets from diverse donors

are suitable for the cell-based

therapy of T1D with NIs.

Use of Oral Hypoglycemic

Agents in Type 1 DM

Karina G. Romo, William

A. West, Gabriel I.

Uwaifo

▪ Retrospective chart review of

300 patients with T1D between

Jan 2015-Jan 2018 to study the

extent and impact of oral

hypoglycemic agents as

adjunctive therapy

▪ Oral hypoglycemic agents use

www.closeconcerns.com 166

https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=383
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=327
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=327


was associated with a

statistically significant decline

in total cholesterol and LDL

cholesterol, A1c (9.2 versus 8.4,

p<0.05)

▪ Oral hypoglycemic agents use

was NOT associated with any

significant change in weight,

BMI, nor blood pressure

▪ Oral hypoglycemic agents was

associated with overall internal

improvements in patients with

T1D including improvements

with A1c and LDL cholesterol

levels but not triglycerides

Integrating Longitudinal

Clinical and Baseline

Multiomics Data for Predicting

C-Peptide Progression in Newly

Diagnosed Type 1 Diabetes

Caroline Brorsson, Jose

Juan Almagro

Armenteros, Gianluca

Mazzoni, Simranjeet

Kaur, Anke m. Schulte,

Chantal Mathieu, Søren

brunak

▪ Variational autoencoder (VAE)

identified age-independent

clinically meaningful subgroups

with significantly different

progression patterns (p<0.05)

based on European data from

newly diagnosed type 1s

(n=100)

▪ Of the five clusters identified,

cluster 1 and 3 were associated

with lower fasted and

stimulated C-peptide (CP);

cluster 2 and 5 were associated

with higher fasted CP; cluster 4

was most strongly associated

with higher stimulated CP

▪ The interaction between age

and omics features produces

significant effects: notably, b-

cell related phenotypes were

associated with faster

progression in the youngest age

group and opposite effects in

adults

Characterizing Glucose/C-

Peptide Response Curve

David D. Cuthbertson,

Maria J. Redondo,
▪ By matching the AUC values at

a TrialNet (TN) screening
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(GCRC) Phenotypes to Enhance

Selection Specificity for Type 1

Diabetes (T1D) Prevention

Trials

Carmella Evans-Molina,

Andrea Steck, Henry

Rodriguez, Stephen E.

gitelman, Kevan C.

Herold, Jay S. Skyler,

Brandon M. Nathan,

Mark A. Atkinson, Linda

Dimeglio, Jay Sosenko

cohort (n=52) to the DPT-1

AUC values of a cohort 1.5 years

pre-diagnosis (n=162),

researchers were able to obtain

the matched glucose and C-

peptide values for T1D patients

▪ Glucose and C-peptide values

change characteristically during

T1D progression, meaning that

identification of glucose and C-

peptide values phenotypes

among screening would refine

selection for T1D prevention

trials

▪ AUCglu and AUCpep can be

used to identify glucose and C-

peptide values at screening that

match glucose and C-peptide

values specific to a time before

diagnosis, even across antibody-

positive populations

Comparing the Relative

Frequency of Pediatric New-

Onset Type 1 Diabetes since the

Onset of COVID in the United

States

Nicole D.O. Lee, Berrin

Ergun-Longmire
▪ Single-center retrospective

study evaluating 50 pediatric

diabetes cases admitted to the

Bronson Children's Hospital to

assess the relationship between

pediatric new onset T1D and

DKA with COVID-19 infection

▪ Of the 42 patients who had new

onset T1D, 33 (78.6%)

presented with DKA, 16 of

produced a negative result, and

only 1 (5.9% of tested, 2.4% of

T1D cases) had a positive

COVID-19 result

▪ The low number of positive

cases identified does not

support the hypothesis that

there is a link between

COVID-19 viral illness and new

onset type 1 diabetes among a

pediatric population
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Update on BCG Clinical Trial

Programs in Patients with

Advanced Type 1 Diabetes

Willem Kuhtreiber,

Hiroyuki Takahashi,

Ryan Keefe, Kacie

Nelson, Nathan Ng, Joan

Braley, Hui Zheng

▪ Two-year follow up of a phase I

study on the effect of the BCG

vaccine for T1D management in

143 type 1s

▪ ~5% drop in A1c for juvenile-

onset T1D who received the

BCG vaccine (p=0.015)

▪ T1D monocytes had a large

BCG-induced response with

accelerated sugar transport in

human in vitro glycolysis assays

▪ Clinical time course of BCG-

related improvements appears

to correlate with the time

course of Treg induction

through epigenetic

modifications

Glucose- and Glucagon-

Lowering Effect of a Single Oral

Leptin Dose in Type 1 Diabetes

Patients

Miriam Kidron, Sharon

Perles, Ram Weiss
▪ The first in-human, placebo-

controlled trial of its kind aimed

to assess the safety and short-

term effect of a single

ORMD-0701 dose (oral human

leptin formulation, 3 mg)

administered to fasting patients

with T1D (n=10)

▪ Glucagon area under the curve

30-120-min post-treatment

(AUC30-120) was -0.60

ng*min/L lower than baseline

values, relative to a +0.69

ng*min/L increase in the

placebo group

▪ Glucose AUC30-120 measures

were -0.43 mmol*min/L lower

than baseline AUC values in the

active group versus a +0.24

mmol*min/L increase in the

placebo group

▪ Findings suggest that oral leptin

may have a strong future impact

on regulating the insulin-

www.closeconcerns.com 169

https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=781
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=781
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=781
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=1316
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=1316
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=1316
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=1316


glucagon balance in type 1s

High-Affinity ZnT8

Autoantibodies by

Electrochemiluminescence

Assay Improve the Risk

Prediction for Type 1 Diabetes

Xiaofan Jia, Ling He,

Dongmei Miao, Kathleen

Waugh, Cristy Geno

Rasmussen, Fran Dong,

Marian Rewers, Liping

Yu

▪ Three cohorts of children with

single ZnT8 autoantibody

(ZnT8A) positivity were

analyzed using a high-affinity

electrochemiluminescence

(ECL) ZnT8A assay

▪ In terms of T1D classification

from stage 1 to stage 3, positive

predictive value of ECL-ZnT8A

was significantly higher than

that of RBA-ZnT8A

▪ ECL-confirmed risk of clinical

T1D development with ZnT8A

(16/66) was significantly

enhanced during a short time of

follow-up compared with

ZnT8A not confirmed by ECL

(1/43; p=0.023)

▪ Data demonstrates that ECL-

ZnT8A can discriminate high

risk from low risk and are

highly predictive for T1D

development

Lower Nonresponse Rates to

3-Antigen HBV Vaccine among

Adults with Diabetes, Age 45

and Over, or Obesity Compared

with a Single-Antigen HBV

Vaccine: PROTECT Study

▪ Phase 3 study compared the

immunogenicity and safety of

3-doses of 3-antigen/3A-HBV

(Sci-B-Vac) and 1-antigen / 1A-

HBV (Engerix-B) HBV vaccines

in adults age ≥18 years

(n=1,607)

▪ Geometric mean concentration

(GMC) of anti-HBs was higher

for 3A-HBV compared to 1A-

HBV (1424.5 vs. 235.4 mIU/

mL)

▪ 3A-HBV had higher rates of

injection site pain, tenderness

and myalgia of mild to

moderate severity in
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comparison to the 1A

▪ 3A-HBV achieved stronger

immune responses (as

measured by surface plasmon

resonance (SPR) and GMC of

anti-HBs) compared to the 1A-

HBV

Adjunct Treatments for Type 1 Diabetes
Dr. Jeremy Pettus Unveils Impressive A1c and TIR Results for Glucagon Receptor
Antagonist Antibody Volagidemab (REMD-477) as a T1D Adjunct Therapy

UCSD's Dr. Jeremy Pettus presented encouraging phase 2 results for glucagon receptor
antagonist antibody volagidemab (REMD-477) as an adjunct therapy to improve glycemic
control for people with type 1 diabetes. The phase 2 program consisted of two trials randomizing
participants with long-standing type 1 diabetes 1:1:1 to placebo, 35 mg volagidemab, or 70 mg volagidemab for
12 weeks. The first trial (n=75) used unblinded CGM, allowing participants to see their blood glucose in real
time, whereas the second trial (n=78) used blinded CGM in order to address the possible placebo effect
related to CGM use among participants who were not used to receiving continuous real-time updates on their
blood sugar. In both trials combined, significantly more participants achieved an A1c <7.0% on volagidemab
(58% for the 35 mg dose and 59% for the 70 mg dose) vs. placebo (28%). Furthermore, volagidemab was
associated with significant A1c reductions (-0.64% to -0.69% vs. -0.43% from a baseline of 7.5% in the
unblinded CGM trial and -0.63% to -0.66% vs. 0.11% from a baseline of 7.9% in the blinded CGM trial). These
A1c reductions were even more impressive, ranging from -0.97% to -1.02%, among the subset of participants
who entered the trial with an A1c above 7.5%. Volagidemab therapy was also associated with meaningful
reductions in total daily insulin dose (-12.2% to -12.9% vs. -6.3% in the unblinded CGM trial and -10.2% to
-15.1% vs. +3.5% in the blinded CGM trial). Finally, volagidemab increased time-in-range by 6-7% (~1.5
hours/day). Importantly, this increase in time-in-range was driven by a decrease in hyperglycemia; there was
no increase in hypoglycemia throughout the trial. No serious adverse events were observed in the trial,
although volagidemab therapy was associated with small but significant increases in blood pressure and the
liver enzyme ALT. As a whole, these results bode well for volagidemab as a potential adjunct therapy for type 1
diabetes and add credence to idea of modulating glucagon signaling to improve glycemic control.

▪ On the strength of these data, planning for two phase 3 studies of volagidemab is
already underway. These trials will involve ~600 participants with poorly controlled type 1
diabetes (A1c ≥7.5%) randomized 2:1 to 35 mg volagidemab or placebo for 52 weeks. The primary
endpoint will be change in baseline A1c at week 24, with secondary endpoints including insulin use,
CGM metrics, blood pressure, and comprehensive MRI liver fat measurements to assess NAFLD/
NASH-related outcomes.

Treatment Algorithms, Strategies, and Guidelines
Making the GRADE: Preliminary Results from Head-to-Head GRADE Study
(n=5,047, Five Year Duration) Reveal Liraglutide and Insulin Glargine Beat Out
Glimepiride and Sitagliptin on A1c; Role of DPP-4 Inhibitors in Question?

In another major readout of Day #4, we were treated to "preliminary" (but largely,
comprehensive) results from the NIDDK-funded GRADE study, the largest and longest study
to compare the effectiveness of the four most common medications to treat type 2 diabetes.
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Broadly, results showed that GLP-1 liraglutide and insulin glargine were the most effective medicines in
keeping A1c <7.0% (the study's primary outcome), while sulfonylurea glimepiride had an intermediate effect,
and DPP-4 inhibitor sitagliptin had the lowest effect. Preliminary CV results (~10% of CV events have yet to
be adjudicated) also show that liraglutide had a relative benefit vs. all three other drugs on "any CVD"
(composite MACE, hospitalized HF, unstable angina, TIA or revascularization). While today's findings are not
totally surprising given the clinical trial evidence that has emerged supporting GLP-1s over the past few years
(that said, those trials were conducted on more high risk populations, either due to having established ASCVD
or high CV risk - as opposed to GRADE, which was a low CVD risk population), today's results importantly set
the stage for future analyses of GRADE data, especially in pursuit of "personalized medicine" for type 2
diabetes. Cost-effectiveness and genomic analyses are in the works to determine which drugs best fit different
populations. Given discussion in the ADA's chat function, it was clear that some HCPs have already started to
question if DPP-4 inhibitors should be elevated as highly as they are in current guidelines, given their fourth-
place finish on A1c. That from our view is throwing the baby out with the bathwater since VERIFY results
from EASD 2019 and EASD 2020 clearly show the value of the compound used early is disease progression.
As well, they will be lower priced soon, and the fact that, from our view, fully 25% of people with T2D are on
SFUs that cause weight gain (!! we can't imagine this class would ever be FDA approved today given the
alternatives - we've also met zero people working in the field that prescribe it to anyone they know who does
not have a major financial problem and cannot afford any other class medicine). Notably, photography/
screenshots were not permitted during the session, hence our lack of visual representations.

▪ Introduction. Dr. David Nathan (Harvard Medical School) introduced the results from the much-
anticipated GRADE trial, reviewing background and motivation for the study. Beginning with some
history, Dr. Nathan made the important point that eight new classes of diabetes therapies have been
approved between 1995-2010, which coincided with an increasing prevalence of diabetes in the US.
Thus, when GRADE was planned in 2010, there was a high demand for the therapies and an
abundance of options, but a dearth of evidence providing head-to-head comparisons of the
medications. As a comparative effectiveness trial, GRADE was designed to fill this gap in the
literature, and now has the potential for immediate translation given that all medications in the trial
have already obtained FDA approval. Importantly, the study began recruitment in June of 2013, and
only just finished data collection in May 2021.

▪ Study Design. The goal of the GRADE study was to inform the choice of therapies that could be
added to metformin to help people with type 2 diabetes meet their target A1cs. Notably, all potential
participants were required to be on at least 500 mg of metformin, which was titrated up to
1000-2000 mg daily prior to randomization. Subjects were randomized amongst four treatment
groups: (i) basal insulin glargine; (ii) DPP-4 inhibitor sitagliptin; (iii) sulfonylurea glimepiride; and
(iv) GLP-1 receptor agonist liraglutide. These medications were chosen based on their safety and
tolerability, common usage, and individual characteristics. SGLT-2 inhibitors, which now seem
commonplace, had only been recently approved and not yet been widely used in the US at the time
of study initiation, and therefore were not included in the trial. The primary metabolic outcome of
GRADE was the time to A1c≥7.0%. Secondary outcomes included time to an A1c threshold of >7.5%,
at which point insulin treatment would be added to non-insulin treatment groups and would
intensify the insulin therapy for the glargine group; other outcomes were incidence of diabetes
complications, adverse side effects, quality-of-life, and tolerability. The study recruited participants
from 36 sites across the country, with a focus on enrollment of a diverse population representative of
the US population with type 2 diabetes - an effort which we greatly appreciate. Participants in the
study received care and medications free of charge, with medications donated by the drug
companies who had no role in the design or analysis of the study.

▪ Baseline characteristics. Dr. Margaret Tiktin (Louis Stokes Cleveland Veterans Affairs Medical
Center) outlined the GRADE study's inclusion and exclusion criteria, recruitment process, and
participant baseline characteristics, emphasizing the diversity of the patient population. Among the
enrolled population, the mean age was 57.2 years, and 37% were women. Notably, about 20% of
participants were Black, 4% were Asian, and 3% were Native American/Alaskan Native. 18% of
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participants were Hispanic/Latino. Notably, using data from the 2011-2014 National Health and
Nutrition Examination Survey, investigators found that 9.1% of the US population with type 2
diabetes would have qualified for GRADE. This data was just updated and we imagine it would be
even higher today. Mean A1c was 7.5%, mean BMI was 34.3 kg/m2, mean blood pressure was 128/77
mmHg, and mean eGFR was 95 mL/min/1.73m2. Average baseline metformin use was 1,944mg/
day. We are trying to find out average duration of diabetes and average Time in Range, but those
were not given - the TIR was a sub-study as we understand it. For these baseline characteristics and
others there was no significant difference between treatment groups.

◦ Inclusion and exclusion criteria. For inclusion, individuals had to have type 2
diabetes with a duration less than 10 years and age at diagnosis ≥ 30 (interestingly, this
was ≥ 20 for Native Americans/Alaskan Natives). They also had to be on metformin
monotherapy (≥ 500mg/day) with an A1c between 6.8%-8.5% and be willing to take a
second medication, including a daily insulin injection. Exclusion resulted due to evidence
of type 1 diabetes, use of glucose lowering medications other than metformin in the past six
months, eGFR < 30 mL/min/m2, major cardiovascular events in the past year, history of
pancreatitis, diagnosis/treatment for cancer in the past five years, or a planned major
surgery or pregnancy.

▪ Adherence and Retention. The GRADE trial had a retention rate of 94% and completed 92% of
the projected 108,265 projected visits. Only 78 participants (1.5%) were lost to follow-up over the
course of the study. This is impressive in itself (and no surprise given Dr. David Nathan's leadership
in this area) but made even more so in light of the significant disruptions COVID-19 had on the
healthcare system. Study administrators switched to telehealth and phone visits beginning in March
2020 and were able to keep visit adherence around 90% throughout the course of the pandemic.
Even more remarkably, administrators were able to switch to capillary kits to collect A1c values
when in-person visits were no longer an option, and overall, the study collected A1c at 97% of
completed visits. Participants had, on average, 19.2 A1c collections over the course of the study, and
were followed for an average of five years. Importantly, there was no difference in adherence or
retention between the treatment groups. We point out that in some years, it will likely be seen
(admittedly speculation) that GMI can be collected instead of A1c, reducing cost and hassle factor for
clinical trials.

▪ Primary Metabolic Results. Dr. John Lachin (George Washington University) of DCCT
biostatistics fame presented the metabolic results from GRADE. As a reminder, GRADE collected
data on three metabolic outcomes: (i) time to A1c ≥7.0%, confirmed (usually at next quarterly visit);
(ii) time to A1c ≥7.5%, confirmed (after which time glargine to be started in three non-glargine
groups; and (iii) time to another A1c >7.5%, confirmed after secondary outcome. On the primary
endpoint, liraglutide and insulin glargine were found to be most effective at keeping A1cs <7.0%,
followed by glimepiride, then sitagliptin; the percentage of participants who developed A1c 7.0% was
67% in the glargine arm, 68% in the liraglutide arm, 72% in the glimepiride arm, and 77% in the
sitagliptin arm. Pair-wise comparisons showed that the risk of developing an A1c ≥7.0% was 11%
lower with glargine vs. glimepiride (p=0.016) and 29% lower vs. sitagliptin (p<0.001). Pair-wise
comparisons also showed that liraglutide lowered the risk of developing an A1c ≥7.0% by 13% vs.
glimepiride (p=0.007) and 31% vs. sitagliptin (p<0.001). Furthermore, liraglutide and glargine had
the longest time until reaching the primary metabolic outcome (2.4 years), followed by glimepiride
(2.2 years), and sitagliptin (1.9 years). We'd like to see this stratified by duration of diabetes, using
out to five years rather than ten years - ten years is not viewed today as optimal for DPP-4 inhibitor
use compared to far earlier in disease therapy. When assessing the primary outcome based on sub-
group analyses on race, ethnicity, A1c at baseline, age, sex, diabetes duration, and BMI, only baseline
A1c was found to be a heterogeneous factor as defined by terciles (6.8-7.2%, 7.3-7.7%, 7.8-8.5%;
p=0.006); relative benefits for all non-sitagliptin drugs increased with baseline A1c. On the
secondary outcome, glargine was found to be most effective at keeping A1c <7.5%, followed by
liraglutide, then glimepiride and sitagliptin. Again on this front, we're curious what the subgroup of
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people with diabetes out to five years would have shown - we're also curious about weight gain,
hypoglycemia, and overall adherence and engagement with each compound.

▪ Microvascular Outcomes. Dr. Deborah Wexler (Massachusetts General Hospital) presented
results on microvascular outcomes including moderately or severely increased albuminuria,
estimated GFR ≤60 ml/min/1.73m2, or distal sensory polyneuropathy. Notably, there were no
differences among treatment groups for any of these outcomes in the time shown. It is worth
mentioning, however, that several subject participants developed these conditions over the course of
the study.

▪ Cardiovascular Outcomes. Dr. John Buse (University of North Carolina) was next to the stage to
present CV outcomes, which were deemed "preliminary," given that ~10% of events still needed to
be adjudicated. Broadly, after an average five years of follow-up, there were significant differences in
treatment groups only on the CV composite outcome of "any CVD," with liraglutide having lower
rates compared to the other medications. As a reminder, "any CVD" consisted of MACE, hospitalized
HF, unstable angina, TIA or revascularization. In terms of the percentage of participants who
developed "any CVD," proportions were 5.8% in the liraglutide arm, 7.6% in the glargine arm, 8.0%
in the glimepiride arm, and 8.6% in the sitagliptin arm - that's an amazing benefit for GLP-1 and
would only be far more, we suspect, were a more potent agent used. We're eager to know what the
basal/GLP-1 combos would've shown since these are infinitely more accessible compared to even
liraglutide. Liraglutide lowered the risk of "any CVD" by 34% vs. sitagliptin (p=0.50) and trended
toward a benefit vs. glargine (p=0.160) and glimepiride (p=0.076). In terms of vs. glimepiride, we
also would love to see that data going more years out since this tends to work better near term and
worse the longer it is used, as we understand it. No significant differences were identified among the
four drugs on MACE, hospitalization for heart failure, or total mortality rates, although all three
endpoints trended toward lower event rates with liraglutide. Pairwise comparisons for these
remaining CV endpoints will be performed once all events are adjudicated. Given this data, we are
reminded of the sitagliptin and heart failure going back to 2014. Of interest, we remind readers of
these reports:

◦ JAMA Cardiology publishes full TECOS heart failure data and editorial on DPP-4
inhibitor controversy - April 18, 2016

◦ FDA updates DPP-4 inhibitor Januvia label with heart failure warning - August 18, 2017

◦ Preclinical study reveals potential mechanistic link between DPP-4 inhibitors and heart
failure - January 5, 2016

◦ Novartis 3Q17 - DPP-4 Galvus sales flat at $310 million; Lucentis sales rise modest 6%
YOY; Bright spot in heart failure drug Entresto - October 25, 2017

◦ FDA adds heart failure warnings to labels for AZ's Onglyza (saxagliptin) and Takeda's
Nesina (alogliptin) - April 6, 2016

◦ Full analysis of SAVOR heart failure data published in Circulation - December 5, 2014

◦ Retrospective database study finds increased risk of heart failure hospitalization with
sitagliptin - July 9, 2014

◦ FDA requests data to evaluate heart failure risk of AZ's Onglyza (saxagliptin) franchise -
February 12, 2014

◦ NEJM reader poll explores preferences for DPP-4 inhibitors versus SGLT-2 inhibitors -
January 9, 2014

▪ Side effects, adverse events, and safety. Ms. Mary Larkin (Massachusetts General Hospital)
presented that there was no significant difference in serious adverse events between groups. The
percentage of patients developing serious adverse events ranged from 33%-37% among the four
groups. There were infrequent severe hypoglycemic events overall, but a slightly higher occurrence
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in the glimepiride group (2.3%) (p=0.003) than the other groups, which were not significantly
different. There was no significant difference between groups in the rates of pancreatitis or
pancreatic cancer. As for side effects, sitagliptin and liraglutide treated participants lost significantly
more weight over four years than those treated with glimepiride and glargine insulin, but notably,
the insulin glargine group on average did not gain weight. Liraglutide had a significantly higher rate
of gastrointestinal side effects (60%) (p<0.001) than the other therapies, which still had high rates
at about 50%.

▪ Future plans. In his discussion of future plans, Dr. Steven Kahn (University of Washington)
focused getting closer to personalized medicine by exploring subgroup differences and heterogeneity
in response to medications. In an effort to predict treatment response, he discussed doing cluster
analyses on participants' phenotypes and conducting pharmacogenomics analyses. He identified
plans to better understand the causes of glycemic worsening over time in this patient population. Dr.
Kahn also referenced an already planned study to probe the racial and ethnic differences in the
relationship between mean glucose levels and A1c levels. Finally, he gestured at a host of additional
analyses exploring cognitive function, quality of life, and cost-effectiveness, among other measures.

▪ Independent Commentary. The illustrious Prof. David Matthews (University of Oxford) served
as the independent discussant for GRADE, giving one of the sharpest (and also wittiest) and, by
some turns, most critical reviews (by our accounts) in recent history. Prof. Matthews started by
congratulating the GRADE team on conducting such an important and wide-scale trial that was "not
predicated on the FDA's myopic view of safety" and aimed to "compare and contrast" "widely used
agents" for type 2 diabetes over a lengthy time. In addition, Prof. Matthews praised the team's quick
transition to remote monitoring during the COVID-19 pandemic. Prof Matthews then examined
some aspects of the study that were important in addressing how generalizeable the results were.

◦ First, GRADE's intent to recruit a diverse population, representative of the
US, was "parochial," given that so many countries exist outside of the US. This US focus
was reflected in the chocie to use glimepiride over glicalizide, the most widely used SU
outside of the states. Overall, this choice reduced the generalizability of findings from
GRADE from being applied to broader, global populations. This was disappointing to hear
and also valuable.

◦ Second, GRADE did not differentiate between newly diagnosed and long-
established diabetes, as patients had 4.2 years median duration, but this range went up
to 10 years. Participants were only required to be on metformin therapy, which could cover
a wide range of participants: those who were poorly managed, those who were "simply
poor" (and could not afford more than metformin), and those who have just crossed the
border to a diabetes diagnosis. Altogether, this lack of differentiation diminished the
specificity of the trial. To note, however, A1c was restricted at entry, and individuals could
have added on SU (complicating the second claim).

◦ Third, Prof. Matthews examined the trial organizers' decision not to include an
SGLT-2 inhibitor. Although Dr. Nathan voiced that SGLT-2 inhibitors had not yet been
approved at the time the study was designed and not widely used for type 2 diabetes at trial
initiation, and thus were out of scope, Prof. Matthews wondered whether the trial was
somewhat "degraded" (pun intended) because of this omission. As such, the GRADE data
is "already obsolescent" in today's current type 2 diabetes treatment landscape. We agree
that for this trial, it's disappointing that it doesn't SGLT-2 inhibitors - on the other hand, it
also doesn't have once-weekly, generally more potent GLP-1, etc.

◦ Indeed, it was a different time for drug development and associated revenue - in 2013,
total DPP-4 inhibitor sales exceeded $8 billion while GLP-1 sales were still under $3.0
billion.

◦ Fourth, Prof. Matthews underlined and highlighted the researchers' finding that the major
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difference in primary metabolic outcomes was seen in the first nine months of the trial,
after which the cumulative incidence curves were nearly parallel for the remainder of the
study. Based on this finding, further research is needed to determine which people failed
on sitagliptin "almost at the start" of the trial. He commended the fact that the GRADE
researchers had stratified these data on baseline A1c, which suggests that those with high
baseline A1cs made up the majority of people who failed on sitagliptin early, and looked
forward to analyses of other characteristics (race, duration of diabetes, etc.) that will be
paramount to better contextualizing the findings from GRADE. Baseline A1c stratification
already suggests that those with high baseline A1cs made up the majority of people who
failed on sitagliptin early on, and analyses of other characteristics (race, duration of
diabetes, etc.) will be paramount to better contextualizing the findings from GRADE.

◦ Prof. Matthews noted that although the group had failed to complete 10% of the CV event
adjudications by the time of the data readout, they nevertheless had a positive outcome for
'any CV event', where liraglutide performed best.

◦ Prof. Matthews then mused that there is "very little data" from GRADE to "guide
individualization of therapy, i.e., personalized medicine," given that there was so much
variability within the allocation groups. Using a self-made cartoon, as an example
(screenshot allowed), Prof. Matthews showed that this variability could prevent clear
recommendations being made. For example, subjects on the "better" side of sitagliptin may
in fact perform better than subjects on the "worse" side of liraglutide. All this said, Prof.
Matthews remains hopeful for the future analyses to come from GRADE, particularly on
cost effectiveness.

▪ Prof Matthews ended by again commending all the GRADE researchers and said that the overall
grade he would give GRADE would be an ALPHA-!

▪ Live Question and Answer. The presenting authors reconvened following the session to respond
to audience questions. Much of the discussion surrounded the decision not to include SGLT-2
inhibitors in the study, which, for the most part, panelists agreed was unfortunate, but unavoidable.
Dr. Nathan emphasized the trial's commitment to safety, noting the study was designed around the
time that thiazolidinediones had just been linked to cancer, and that they didn't want to get
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"burned" by a relatively new drug with little clinical evidence. Dr. Julio Rosenstock (Dallas Diabetes
Research Center) also noted that he was impressed with basal insulin's performance throughout the
study. The relatively low doses of insulin were more effective than both the glimepiride and
sitagliptin and performed comparably to the GLP-1 RA liraglutide. Moreover, this was done without
much weight gain - weight was relatively stable - and rates of hypoglycemia were quite low,
especially compared to glimepiride. Finally, Ms. Mary Larkin (Massachusetts General Hospital) and
Dr. Margaret Tiktin (Louis Stokes Cleveland Veterans Affairs Medical Center), chairs of the GRADE
Coordinator Committee, recognized the "blood, sweat, and tears" on the part of the nurses and
coordinators who made the study possible.

SGLT-2 Inhibition or GLP-1 Agonism for Cardioprotection? In Real-World
Analysis, SGLT-2s Come Out Ahead

UF's Dr. Christina DeRemer presented real-world data showing superior CV outcomes with
SGLT-2 inhibitors vs. GLP-1 agonists in type 2s with established CV disease. Her analysis looked
at commercial claims from the IBM MarketScan database between 2012-2018. All participants (n=13,006)
were on background metformin and initiated an SGLT-2 or a GLP-1 as second-line therapy. The primary
composite outcome was first occurrence of MI, stroke, or congestive heart failure. In the subgroup with a
history of CV disease at baseline (n=1,095), SGLT-2s were associated with a 33% risk reduction for the
primary endpoint relative to GLP-1s (HR=0.67, 95% CI: 0.47-0.97). Notably, this benefit was driven by an
impact on heart failure, as patients saw 53% risk reduction for CHF with SGLT-2s vs. GLP-1s (HR=0.47, 95%
CI: 0.28-0.79). In the much larger subgroup of participants without CVD at baseline (n=11,911), there was no
significant difference in outcomes between SGLT-2 and GLP-1 patients. Dr. DeRemer discussed the ways in
which these findings parallel or contradict prior research into the CV effects of these advanced diabetes drug
classes. She mentioned CVD-REAL, the massive real-world study sponsored by AZ, which found a significant
heart failure benefit to SGLT-2 inhibitors compared to all other glucose-lowering agents. Randomized trials
including EMPA-REG OUTCOME, CANVAS, and DECLARE also found meaningful risk reduction for heart
failure when comparing SGLT-2s to placebo. These CVOTs have shown SGLT-2s to protect against heart
failure in primary prevention cohorts as well, but of course a GLP-1 agonist is a very different comparator
than placebo, offering its own CV and renal benefits. Dr. DeRemer noted that death was not available in the
IBM dataset, a key limitation to this analysis. We wonder how this affected GLP-1 results and whether there
would have been an advantage to GLP-1s over SGLT-2s on fatal MI and fatal stroke; while heart failure is
where SGLT-2s shine brightest, GLP-1s are most often touted for their pronounced anti-atherosclerotic
effects. Ultimately, Dr. DeRemer recommended that SGLT-2 inhibitors are considered ahead of GLP-1
agonists for patients with type 2 diabetes and congestive heart failure, which matches the tune we've heard
from most thought leaders and reflects the ADA's current algorithm for pharmacotherapy.

▪ Another insight gleaned from this real-world data was that SGLT-2s are prescribed
more frequently than GLP-1s: 7,706 patients (59%) were initiated on an SGLT-2 inhibitor vs.
5,300 (41%) on a GLP-1 agonist. This trend was consistent across the primary and secondary
prevention cohorts. Among the 11,911 individuals without established CVD, 7,082 (59%) began
SGLT-2 treatment and 4,829 (41%) started on a GLP-1. Among the 1,095 people with baseline CVD,
624 (57%) were prescribed an SGLT-2 and 471 (43%) were prescribed a GLP-1. We understand there
are higher barriers to entry surrounding the GLP-1 class given that a majority of products are
injectable, which is unfamiliar territory for cardiologists in particular. In comparison, SGLT-2
inhibitors are easy to prescribe and require less titration. There are important benefits to GLP-1s,
however, that were not the focus of Dr. DeRemer's analysis - for example, they stimulate more
clinically-meaningful weight loss than SGLT-2s (and are certainly better in this regard than insulin
and sulfonylureas). We hope to see continued growth where appropriate in prescriptions of both
GLP-1s and SGLT-2s; there is certainly room for both classes to grow as the vast majority of type 2
diabetes patients are not taking either.

Dr. Luiza Caramori Reviews KDIGO's 2020 Guidelines, and Dr. John Buse Finds
ADA and KDIGO Guidelines "Essentially 100% Aligned" for Patients with Diabetes
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and CKD

Dr. Luiza Caramori (University of Minnesota), a member of the Kidney Disease: Improving
Global Outcomes (KDIGO) task force, shared KDIGO's recommendations for patients with
diabetes and chronic kidney disease (CKD): diet and exercise remain foundational, first-line
therapy should be metformin with SGLT-2 inhibitor, and A1c remains standard for glycemic
monitoring. Dr. Caramori also shared KDIGO's guidelines on comprehensive care, lifestyle interventions,
and approaches to managing patients. Dr. John Buse (University of North Carolina) reviewed the ADA 2021
Standards of Care, published online, and concluded that in terms of treating patients with diabetes and CKD
the KDIGO and ADA guidelines are "essentially 100% aligned," although the KDIGO guidelines occasionally
offer additional data. Dr. Buse also lauded KDIGO's heroic job at compiling over 70 relevant systematic topic
reviews in their supplementary materials.

▪ KDIGO continues to recommend A1c to monitor glycemic control in patients with
diabetes and CKD. Dr. Caramori acknowledged that several factors affect the relationship
between mean blood glucose levels and A1c, but she asserted that this relationship is maintained at
an eGFR greater than or equal to 30 mL/min/1.73m2. At advanced stages of CKD, the accuracy and
precision of A1c measurements decline, especially among patients on dialysis. In such cases, a
glucose management indicator (GMI) through continuous glucose monitoring can be used. In line
with recommendations for patients with diabetes and without CKD, KDIGO recommends A1c
targets ranging from <6.5% to <8.0%, though this does not apply for patients on dialysis.

▪ First-line therapy for diabetes with CKD is now Metformin with an SGLT-2 inhibitor,
and the preferred second-line therapy is a GLP-1 agonist, though the guidelines
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provide alternative options for various cases. According to KDIGO, patients with T2d, CKD,
and an eGFR greater than or equal to 30 ml/min/1.73m2 should start with metformin and an
SGLT-2 inhibitor. Agents that have document kidney or CV benefits in clinical trials should be
prioritized. For patients who do not meet glycemic targets or who cannot take SGLT-2 inhibits and/
or metformin, KDIGO recommends a long-acting GLP-1 agonist starting at a low dose and titrating
up slowly. Recognizing that various factors - such as cost, avoidance of injections, and dialysis, may
complicate treatment - Dr. Caramori presented KDIGO's succinct diagram showing therapy options
given various restrictions.
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▪ In addition to the updated antihyperglycemic therapy guidelines, comprehensive care
for patients with diabetes and CKD involves lifestyle adjustments and RAS blockers.
Applying to all patients with diabetes irrespective of CKD, the foundation of KDIGO's
comprehensive care strategy consists of exercise, nutrition, smoking cessation, blood pressure
control, lipid management, and glycemic control. For patients with diabetes and CKD, renin-
angiotensin system (RAS) blockers have remained a standard of care for the past three decades.
Specifically, angiotensin-converting enzyme inhibitors (ACEi) and angiotensin II receptor blockers
(ARB) are recommended for patients with diabetes, hypertension, and albuminuria at the highest
approved dose that is tolerated. ACEi or ARB treatment should be associated with monitoring of
serum creatinine and potassium.

◦ The foundation of glycemic controls remains diet and exercise. While
recognizing that diets should be individualized, KDIGO guidelines suggests diets high in
vegetables, fruits, whole grains, fiber, legumes, plant-based proteins, unsaturated fats, and
nuts. KDIGO also encourages diets low in processed meats, refined carbohydrate, and
sweetened beverages. Specifically, a daily protein intake of 0.8g/kg and sodium intake of
<2g (<5g "salt") is recommended for patients with diabetes and CKD. Dr. Caramori also
provided ten helpful tips for reducing salt in-take (shown below). As for exercise, KDIGO
recommends moderate-intensity physical activity (ex. brisk walking, biking, yoga, and
swimming) for at least 150 minutes per week.

▪ Dr. Caramori ended with a call for educational programs and use of the Chronic Care
Model that involves a team approach. Dr. Caramori presented KDIGO's recommendation for a
structured self-management education program that increases engagement, encourage maintenance
of healthy lifestyle practices, and improves diabetes-related knowledge. Dr. Buse echoed this
sentiment, saying that for all specialties working with patients with diabetes, full engagement is vital
since the care regime for patients with diabetes can become complicated. In addition to education,
Dr. Caramori urged healthcare practitioners to take a team approach, following what KDIGO terms
the Chronic Care Model.
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Increased Healthcare Provider Confidence and Willingness to Prescribe SGLT-2s
and GLP-1s May Signal Shift Toward Higher Use in People with Type 2

A data-driven poster presented by Dr. Deena Zytnick (American Heart Association) looked at
how provider confidence and perceptions of SGLT-2 inhibitors and GLP-1 agonists to treat
with type 2 diabetes have evolved over the years. An online survey of providers across different
specialties (n=1,006) examined former and current views on the use of SGLT-2s and GLP-1s for cardiorenal
benefit in patients with type 2 diabetes. Research questions asked (i) how confident HCPs across specialties
are prescribing these drugs; and (ii) which specialties are responsible for prescribing these drugs. Results
showed that over two thirds of providers were more likely to prescribe and feel confident in both SGLT-2s and
GLP-1s compared to one year ago. Cardiologists (77%) and nephrologists (76%) showcased the highest
proportion of increased confidence in SGLT-2 use specifically, compared to the other HCPs surveyed
(endocrinologists, NPs, and PAs). This data indicates that growing confidence, and subsequently
prescriptions, may solidify the use and roles of SGLT-2s inhibitors and GLP-1 agonists in multidisciplinary
treatment plans for people with type 2 diabetes. In other words, standard practice is expanding to implement
these therapies more regularly for their broad class effects.

▪ Over one year, perceptions of who on the care team is responsible for prescribing
SGLT-2 inhibitors and GLP-1 agonists also changed. A higher proportion of HCPs believe
that colleagues across specialties are responsible for prescribing these drugs compared to last year,
with most cardiologists (84%) and nephrologists (76%) surveyed indicating their specialties as
responsible. More so now than before, these therapeutics are viewed as a shared responsibility
across a type 2 diabetes care team. While there are reasons that providers feel less inclined to
prescribe one class of drug versus the other (i.e., injection burden makes HCPs less confidence in
prescribing GLP-1s), overall trends are moving towards more frequent prescriptions for both classes
for patients with type 2.

Glucose Monitoring - BGM and CGM
International Diabetes Center Successfully Integrates Abbott LibreView Data with
Epic EHR, Including AGP Report and Discrete Glucose Data; Potential Big Win for
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System if IDC is Used as Model

Kicking off a morning session on use of CGM in primary care, Dr. Amy Criego (International
Diabetes Center) gave a very exciting demonstration of IDC's successful integration of Abbott LibreView
data with their electronic health record (Epic). Dr. Criego's presentation was given with a simultaneous press
announcement from International Diabetes Center. The integration is a big win for healthcare providers at
IDC, who will no longer have to navigate between multiple software platforms when reviewing data for
patients using Abbott's FreeStyle Libre. During the Q&A, Dr. Criego shared that she's hopeful the successful
integration at IDC will pave the way for other clinics and centers to build out similar integrations, particularly
for those using Epic EHR. Integration of CGM data with EHR data is one of the most-highly requested
features from healthcare providers we've talked to over the past few years. In the future, IDC is also looking to
develop integration with other CGM devices.

▪ Discussions to begin the integration work began in spring 2020, just as the COVID-19
pandemic was ramping up. Dr. Criego noted that the ideation for the integration had begun well
before the pandemic, but the integration would have been very valuable during the pandemic when
telemedicine utilization skyrocketed. Initial discussions took place with IDC's Risk Management and
Information Systems & Technology teams to ensure legal safety and privacy compliance. Abbott was
the first company to respond to IDC and together with Epic and middleware data integration Redox,
the four groups worked together to develop a standard operational process to bring LibreView data
into Epic. The integration was piloted with data from patients in primary care, adult endocrinology,
and pediatric endocrinology.

▪ When the provider preps for a patient visit in Epic, it triggers the EHR to pull data
from LibreView Cloud. Importantly, the data pulled from Abbott not only includes the standard
AGP report, but also discrete glucose metrics, such as Time in Range, time above and below range,
mean glucose, glucose variability, and GMI. The data also includes time information, allowing
clinicians to filter between time periods (e.g., most recent 14 days, most recent 30 days, etc.). This
process takes just a few seconds after the order is signed and because the data is discrete, glucose
metrics that are outside of consensus goals can be highlighted in red and more easily skimmed by
the clinician. In the flowsheet view, the EHR can display CGM metrics at the time of different visits
and highlight metrics that are not meeting consensus goals. Finally, the AGP report is viewable by
clicking a hyperlink, in the same way a clinicians might be a radiology image in the EHR.
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Retrospective EHR Analysis Shows Nearly Identical A1c Reductions and Acute
Diabetes Event Rates in Type 1s and Type 2s Using Abbott's FreeStyle Libre vs.
Dexcom's G5 or G6 CGM

In a late-breaking poster, Dr. Eden Miller (High Lakes Health Care) presented an analysis that
found nearly identical A1c reductions seen by people with type 1 and type 2 diabetes following
CGM initiation, regardless of brand. Using IBM's Explorys US EHR database, the analysis included
commercially insured adults using rapid-acting insulin who began using Abbott's FreeStyle Libre or Dexcom
G5 or G6 between 4Q17 and 2Q20. All participants included the study also had a baseline A1c ≥7% and at least
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one recorded A1c value 60-300 days prior to CGM prescription. Subjects who initiated FreeStyle Libre or
Dexcom CGM were matched using demographics, baseline A1c, and comorbidities. In total, 348 type 1s and
330 type 2s were included in the analysis. Also, make sure to check out Abbott's press announcement on the
posters here.

People with type 1 diabetes.

Dexcom FreeStyle Libre

Sample size 116 232

Mean A1c at baseline 8.5% 8.6%

Mean A1c after six months 8.2% 8.2%

Mean A1c change -0.35% -0.37%

People with type 2 diabetes.

Dexcom FreeStyle Libre

Sample size 110 220

Mean A1c at baseline 9.0% 9.1%

Mean A1c after six months 8.2% 8.3%

Mean A1c change -0.73% -0.79%

▪ As shown in the table above, people with type 1 diabetes saw a 0.35%-0.37% reduction
in A1c six months following CGM prescription. Dexcom G5 and G6 users saw their mean A1c
decline from 8.5% to 8.2%, while FreeStyle Libre users saw a mean A1c decline from 8.6% to 8.2%.
For those with higher A1cs at baseline (≥8%), mean A1c for FreeStyle Libre users fell from 9.3% to
8.6% (n=140) compared to 9.2% to 8.6% for Dexcom CGM users. In general, the real-world
retrospective seems to confirm the A1c benefit conferred by CGM we've seen in other studies. In a
recent publication in JAMA, real-world retrospective data from Kaiser Permanente showed an A1c
reduction from 8.2% to 7.8% in type 1s who initiated CGM.

▪ People with type 2 diabetes saw larger A1c reductions of 0.73% using Dexcom to 0.79%
using FreeStyle Libre. For FreeStyle Libre users with type 2 diabetes, mean A1c improved from
9.1% to 8.3%; for Dexcom users with type 2 diabetes, mean A1c improved from 9.0% to 8.2%.
Similar to type 1s, those with higher A1cs at baseline (≥8%) saw larger A1c improvements following
CGM initiation. FreeStyle Libre users in this group saw a mean A1c improvement from 9.6% to 8.7%
compared to 9.6% to 8.8% for Dexcom users. If we compare again with the real-world data from
Kaiser Permanente, the type 2s in this analysis saw a slightly larger A1c reduction. In that study,
type 2s saw a mean A1c reduction from 8.2% to 7.6%.

▪ In a separate poster from Dr. Irl Hirsch (University of Washington), a similar analysis
was performed to compare rates of acute diabetes events (emergency hypo- or hyperglycemia visits).
For the type 1 diabetes group (n=3,564), after six months, the rate of acute diabetes events in the
FreeStyle Libre group was 6% (112/1,991), the same rate as the Dexcom group (59/1,015). Similarly,
the rate of all-cause hospitalization events in the FreeStyle Libre group was 6% (114/1,988),
compared to a rate of 5% for the Dexcom group (52/1,024). For the type 2 diabetes group (n=3,930),
after six months, the rate of acute diabetes events in the FreeStyle Libre group was 4% (102/2,616)
and also 4% for the Dexcom group (22/571). Finally, the rate of all-cause hospitalizations was also
nearly identical for FreeStyle Libre users (11%; 289/2,655) and Dexcom users (11%; 60/537). These
results are shown in the Kaplan-Meier curves below, showing no significant differences in event
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rates between the red (Dexcom) and blue (FreeStyle Libre) lines.

▪ In general, we view the results from this study positively as it suggests both popular
CGM brands are effective at reducing A1c. With the feature sets for both devices so
competitive (e.g., 10-14 day wear, no calibrations, non-adjunctive), this isn't too surprising. Of
course, different people will choose different CGM devices for various reasons (e.g., coverage, cost,
skin reactions, form factor, etc.) and it's encouraging to see that similar glycemic outcomes can be
achieved with both systems. In Abbott's press announcement on the results, the company also notes
that the study analysis revealed commercially insured people with diabetes using FreeStyle Libre are
more likely to be older, live in rural areas, and people of color than Dexcom users.

Dexcom Drives A1c Drop from 10.1% to 7.1% (!) After Six Months in Type 2s on
Basal-Only or Non-Insulin Therapy (n=38); Dr. Thomas Grace Calls for CGM to be
"First-Line" Prescription for People with Diabetes

During an early afternoon Dexcom Symposium, Dr. Thomas Grace (Blanchard Valley Diabetes
Center) read out results from a six-month prospective, single-arm study that assessed the
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effect of Dexcom G6 on clinical outcomes in type 2s on basal-only or non-insulin therapy. The
study, which was also published as poster at ADA 2021 (600-P), included 38 participants with an average A1c
of 10.1%, 14 years of diabetes, BMI of 36, and 55 years old. All participants had baseline A1c values >7.5% and
were treated with basal insulin, non-insulin injectable antidiabetic medication (e.g., GLP-1s), oral antidiabetic
medication (e.g., SGLT-2s), and/or diet and exercise. Notably, on average, participants completed fewer than
three fingerstick tests per day at baseline, suggesting that participants were not meeting the standard goal for
BGM use. As part of the study, participants received CGM training from the clinic staff and attended three-
and six-month clinic visits to review data and adjust medications as needed.

Baseline Three
Months

Six Months Change
from
Baseline to
Six Months

p-value

A1c 10.1% 7.3% 7.1% -3.0% <0.001

Time in
Range

57% 68% 72% +3.6 hours/

day

<0.001

Time >180
mg/dl

43% 30% 28% -3.6 hours/

day

<0.001

Time >250
mg/dl

16% 7.5% 7.4% -2.0 hours/

day

0.001

▪ Time in Range increased +3.6 hours/day to 72% at six months (p<0.001). At three
months, participants already saw a significant improvement in Time in Range, which increased 2.6
hours/day to 68%. Likewise, time in hyperglycemia (>180 mg/dl) and in severe hyperglycemia
(>250 mg/dl) fell significantly from baseline to three months and fell further by six months. At six
months, participants' time >180 mg/dl fell 3.6 hours/day from 43% to 28% (p<0.001). Likewise,
they spent two fewer hours/day in severe hyperglycemia (p=0.001). Unfortunately, Dr. Grace did
not report data on time in hypoglycemia or time in severe hypoglycemia, particularly given the data
that Dr. Thomas Blevins (Texas Diabetes and Endocrinology) showed in the preceding presentation
on the unexpectedly high rate of hypoglycemia in type 2s. We would be very interested to
understand whether Dexcom G6 use achieved similarly impressive results in the hypoglycemic range
for these patients.

▪ Participants also saw a whopping 2.8% A1c reduction to 7.3% at three months, which
was further reduced to 7.1% at six months (p<0.001 for both). This stark improvement was
seen among both those on ≥2 medications (n=25) and those on ≤1 medications (n=13), suggesting
that those on less intensive management regimens see similarly positive benefits from CGM. We'd
be curious to see these results broken out further by the types of medications (or even medications
vs. no medications), although that might require a larger sample size to show power. Dr. Grace also
noted that all participants saw therapy changes and/or treatment intensification based on CGM data
- we'd love to see more specific data on this as well.
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▪ Dr. Grace argued that this data refutes current requirements for real-time CGM
coverage eligibility and suggests that: (i) there is no correlation between prior BGM frequency
and successful CGM use, (ii) intensive insulin management is not a prerequisite to positive results
for type 2s on CGM; (iii) patients can see glycemic control improvements with CGM use regardless
of duration of diabetes, insulin use, and age or technological experience. He closed by framing CGM
therapy as the "first diabetes prescription" that allows him to establish an effective treatment plan
and encourage greater patient engagement. We cannot agree more that CGM is an incredibly
powerful tool, and we are thrilled to see more and more data on its efficacy in broader populations.
With this data, as well as the MOBILE study data presented at ATTD 2021 and published in JAMA,
we hope that clinical guidelines and coverage decisions follow the data and expand access to CGM -
and, then, importantly, for CGM data to be used to indicate appropriate interventions - nutritional,
therapeutic, physical, etc.

Abbott Poster Estimates Adding FreeStyle Libre to Medicaid Formularies is
Essentially Cost Neutral (~$19 Million in Annual Cost Savings); Dr. Irl Hirsch
Revises CGM-Driven DKA Cost Savings to $4.8 Billion (!)

In the third poster highlighted in a press announcement from Abbott (136-LB), Abbott estimated
that adding FreeStyle Libre coverage to all people with type 1 or type 2 diabetes on Medicaid would be
effectively cost-neutral. In fact, the calculation estimated that the increased FreeStyle Libre adoption would
actually drive ~$19 million in annual cost savings (for context, Medicaid expenditure in 2018 totaled $597
billion). To get to this estimate, the authors compared the cost of increased FreeStyle Libre adoption against
the cost savings resulting from reduced severe hypoglycemia and DKA events. With nearly 1.1 million people
on intensive insulin therapy enrolled in Medicaid (~370,000 type 1s and ~690,000 type 2s), the calculation
assumed FreeStyle Libre adoption in this group would grow from a hypothetical 23% to 33% with universal
coverage for FreeStyle Libre. This would result in an extra $121 million in cost to cover glucose monitoring in
this population per year. Using published data, the analysis then assumed rates of DKA and severe
hypoglycemia events would be cut by ~50% for those who initiated FreeStyle Libre. This would result in cost
savings of $74 million per year. Additionally, the calculation assumed FreeStyle Libre would deliver an A1c
reduction of ~0.5% for type 1s and ~0.9% for type 2s; this would result in annual cost savings of $66 million.
Adding things up, the calculation estimates $19 million in annual cost savings for national Medicaid
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expenditure. This calculation is fairly convincing evidence for universal coverage of CGM for all type 1s and
type 2s on intensive insulin therapy on Medicaid; not only would this move be economically cost-neutral,
patients and healthcare providers would obviously prefer avoiding severe hypo and DKA events. Additionally,
it's worth noting that the assumptions used in this analysis were made using data on FreeStyle Libre "1" - with
the real-time alarms available in FreeStyle Libre 2, it's possible that reductions in hypoglycemic events could
be even greater.

▪ In an Abbott-sponsored symposium, Dr. Irl Hirsch (University of Washington) built
on a similar presentation from last year highlighting potential cost savings of $4.8
billion in the US from reducing DKA by using CGM in all patients with diabetes. Dr.
Hirsch's $4.8 billion estimate for ADA 2021 is a slight revision to his estimate of $4.6 billion at ADA
2020. Dr. Hirsch based his calculations on two recent studies from the UK (one from ADA 2019 and
the other published in Diabetologia in 2019) where patients with type 1 diabetes can access
FreeStyle Libre sensors for free through the NHS. Both studies indicated that CGM use was
associated with an 80% decrease in DKA events, which, in the US, have been on the rise according
this study looking at DKA rates from 2009-2015. (For context, in the poster referenced above, the
reduction in DKA events was assumed to be ~50%, perhaps suggesting cost savings could be even
higher in the study above.) While there is certainly a significant need to reduce DKA events from a
clinical perspective, Dr. Hirsch also posited that reducing DKA events by offering patients CGM
could have huge implications and drive cost savings for the health care system, as well. Turning to
Dr. Hirsch's calculations, in 2014, there were 188,965 hospital admissions for DKA with the average
cost of treatment at $26,556/admission, resulting in total health system expenses of $5.02 billion in
2014 dollars. Dr. Hirsch then turned to a medical inflation calculator to convert this figure to 202o
dollars which came to $5.98 billion. While Dr. Hirsch noted that the true cost of DKA in the US in
2020 was actually "well in excess of $6 billion" due to an increased DKA caseload (presumably,
because of COVID-19), but for the purposes of this calculation he stuck with the $5.98 billion figure.
Using the 80% reduction in DKA from FreeStyle Libre use in the studies above, Dr. Hirsch then
calculated that hospital savings could reach as much as $4.8 billion. This simple, back-of-a-napkin
calculation is certainly compelling evidence for, at the very least, expanding access to CGM for
people with diabetes and Dr. Hirsch also expressed that he expects to see more substantial cost-
savings analyses continue to come out and demonstrate the benefit of CGM technology. We are
especially interested to see if such analyses investigate populations where CGM uptake is growing,
particularly basal-only or non-insulin type 2s.

▪ At the same Abbott-sponsored symposium, we heard from Dr. Eden Miller (Diabetes
Nation) who discussed the challenges of clinical inertia in the treatment of patients
with type 2 diabetes and presented CGM-derived data as a potential solution. Beginning
with A1c, Dr. Miller discussed some of its limitations, namely that it does not address glycemic
variability which, according to Dr. Miller, is more closely related to risk of hypoglycemia than A1c is.
Additionally, Dr. Miller presented her thinking behind the complimentary use of A1c and TIR and
other CGM-derived metrics, sharing that she thinks about using additional glycemic metrics to
"validate" A1c and help patients identify steps they can take to improve their glycemic control.
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Speaking about CGM and glycemic metrics more generally, Dr. Miller said that "for years we were
driving the diabetes vehicle not knowing how fast we were going, not knowing where we were going,
pushing on the accelerator, slamming on the break, and we had this conception that this was the way
we had to do it, but now we're here to tell you we have a tool to help. It's liberating for the patient,
it's liberating for the provider." Dr. Miller also discussed the growing body of evidence
demonstrating improved outcomes among patients with type 2 using CGM. Most recently, data from
basal-only patients using Dexcom G6 CGMs was presented at ATTD 2021 and published in JAMA
demonstrating that CGM users saw +3.8 hours/day in range than a similar cohort of BGM users.
Given the strong evidence in support of CGM use among type 2s, Dr. Miller argued that the key is
putting CGMs on patients, following up with them to discuss data, and supporting patients in using
CGMs both in real-time, but also "as the retrospective and predictive tool that it is."

Buckle Up for the Dexcom Symposium: KOLs Share a Plethora of Data on the Use
of CGM in MDI and Basal-Only Type 2s, During Pregnancy, and in the Hospital
Setting

Day #2's Dexcom symposium featured a star-studded group of KOLs who discussed the use of
CGM in intensively managed and basal-only type 2s, in patients who are pregnant, and in the
hospital setting. Dr. Richard Bergenstal (International Diabetes Center) kicked off the session using the
recent NHANES data published in NEJM showing that glycemic control has actually declined slightly in
recent years as a reminder that we cannot continue with the status quo standard of care and that "CGM is one
new tool to get a leg up" in improving glycemic control. With this foundation of CGM's potential importance,
we then heard from Dr. Nicole Ehrhardt (University of Washington), Dr. Guillermo Umpierrez (Emory), Dr.
Bergenstal, and Dr. Thomas Martens (International Diabetes Center) on CGM use in pregnancy, in hospital
settings, in type 2s on MDI, and in type 2s on basal-only therapy, respectively. Together, the group
summarized the areas in which evidence is strong, evidence is growing, and evidence is yet to be gathered on
the value of CGM.

▪ On pregnancy, Dr. Ehrhardt read out the newest sub-analysis of the CONCEPTT trial. As a
reminder, the CONCEPTT trial showed that using CGM in pregnant women with type 1 diabetes
reduced A1c and improved both maternal and neonatal outcomes. The most recent data was
published online in Diabetes Technology and Therapeutics in late May and shows participants'
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(n=172) average Time in Range (70 mg/dl - 140 mg/dl), time >140 mg/dl, and time <70 mg/dl
across their pregnancy. As shown below, participants averaged between 52% and 64% Time in
Range between the 2nd trimester and the 34th week and saw an improvement in Time in Range, time
>140 mg/dl, and time <70 mg/dl between the 2nd trimester and 34 weeks. These are good results in
our view given the significantly tougher range to meet. Likewise, a significantly greater proportion of
participants achieved at least one consensus target for Time in Range, time >140 mg/dl, and time
<70 mg/dl in the third trimester relative to the second trimester and in the second trimester relative
to the first trimester. Notably, Dr. Ehrhardt shared that only 7% of participants achieved 70% Time
in Range or higher in the first trimester - this highlights, of course, how much work there is to
improve glycemic outcomes in pregnant people with diabetes. The sub-analysis also found that
achieving the time above range target at 24 weeks and/or 34 weeks was associated with a lower risk
of large for gestational age babies. Likewise, achieving the time above range target at 34 weeks was
associated with a lower risk of preterm birth, as was achieving the Time in Range, time above range,
or time below range targets during the third trimester. This provides further very important
validation of the association between CGM metrics and pregnancy outcomes.
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▪ On the CGM use in the hospital setting, Dr. Umpierrez read out data published just last week
in Diabetes Care that shows that Dexcom G6 is accurate in the hospital setting. The newly published
retrospective study, which included 205 insulin-treated type 2s wearing Dexcom G6 in general
medicine and surgery wards, found that 98.6% of data fell in Zones A and B of a Clarke Error Grid.
Accuracy was high even within the first 24 hours when 98.2% of data fell within Zones A and B. The
researchers found no difference in accuracy based on race, BMI, arm vs. abdomen placement, and
eGFR. However, the MARD was significantly higher in the hypoglycemic range (<70 mg/dl) at
~18%, as compared to ~11%-12% at all other glycemic ranges. Dr. Umpierrez noted that this issue
may suggest that providers should perform point-of-care testing when CGM readings <80 mg/dl in
hospital settings. The accuracy also dropped significantly in patients with severe anemia
(hemoglobin <7 g/dl) with a MARD of ~17%. Looking ahead, Dr. Umpierrez highlighted a G6
intervention study comparing the glycemic control achieved through insulin adjustment by point-of-
care testing vs. insulin adjustment by CGM readings in hospitalized insulin-treated type 1s and type
2s. Per Dr. Umpierrez, the study has just completed, and we'll be keeping an eye out for its
publication.

▪ Notably, in this session, we also caught an important comment from Dr. Umpierrez: early in his
presentation, he remarked that later this year, the ADA guidelines will change to encourage the use
of CGM in hospital settings. While we were very hopeful about this this along with many others,
given all the advantages seen during COVID-19, it was really heartening to hear it from him! We
salute The Helmsley Charitable Trust and multiple nonprofits like ADA and JDRF for working very
hard on this front. While it's a no-brainer from the point of view of anyone with diabetes that BGM
has to be used in the hospital, it did take COVID-19 for many in the hospital to see that CGM should
be used there. We understand that The Helmsley Charitable Trust was instrumental in supplying
CGM to hospital systems that did not have them. For now, the 2021 ADA Standards of Care note
that "Even though CGM has theoretical advantages over POC glucose testing in detecting and
reducing the incidence of hypoglycemia, it has not been approved by the FDA for inpatient use"
(Section 15). In a different section (Section 7), the Standards recommend use of diabetes devices
(e.g., CGM) in inpatient settings "when proper supervision is available." The Standards also note the
FDA's temporary authorization for use of FreeStyle Libre and Dexcom G6 in the hospital during the
pandemic and that studies are underway evaluating the efficacy and safety of using CGM in these
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settings.

▪ On type 2s, Dr. Martens reiterated the impressive results from the MOBILE study that were first
read out at ATTD 2021 and were published in JAMA and argued that the study provides the
evidence necessary to establish CGM as standard of care for type 2s on basal-only therapy. As a
reminder, the study showed that primary care-treated type 2s on basal-only therapy spent +3.8
hours/day in range (59%) on Dexcom G6 compared to BGM users. This was particularly impressive
given that the study population was majority were non-White, had less than a college degree, and
did not have private insurance and so likely did not have the same experience and/or health literacy
that others would be likely to have. We are hopeful that Standards of Care will change for this group
as well and we are very heartened that CMS has already said that it does not any long require some
of the arduous administrative tasks that those looking to start CGM needed to take (30 days worth of
documented fingersticks four or more times a day, etc.)

▪ Also on the type 2 front, Dr. Bergenstal dug into the evidence on intermittent vs. persistent CGM
use in type 2s on MDI. While the DIAMOND study established the efficacy of CGM in reducing A1c
in type 2s on MDI, a more recent study from early June offered further details through a comparison
of persistent and intermittent use. The study found that both intermittent and continuous use of
Dexcom G6 resulted in A1c reductions and declines in hypoglycemia. However, the study saw
significant improvements in continuous use type 2s as compared to the intermittent use type 2s
(-0.7% vs. -0.4% A1c reductions), reinforcing what is clear to anyone with diabetes that has been
able to use CGM - that there is significant benefit to persistent use over intermittent use in type 2s
on MDI. It's confounding to us that this was even a question, except that we know there are so many
HCPs that do not offer CGM to people with type 2, even when reimbursement and coverage are not a
problem. See dQ&A's August 2020 study on barriers to CGM adoption for detailed data on this
related to people with T2D; see a related study from February 2020 on T1D (n=8,000).
Interestingly, and somewhat unexpectedly, the difference in persistent vs. intermittent use was
greater for type 2s than it was for type 1s.
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Dr. Tom Martens Contextualizes the MOBILE Study of CGM in Type 2s on Basal-
Only Insulin: CGM Works in Primary Care, But Has to be Supported by Proper
Work Flows and Support

Following Dr. Criego's presentation on EHR and CGM integration, her colleague Dr. Tom
Martens (International Diabetes Center) took a look at the evidence base surrounding use of
CGM in type 2s, with special focus on the MOBILE study recently read out ATTD 2021. As one of the study
investigators, Dr. Martens looked at the workflow used in the MOBILE study and mused on the setup's
scalability and effect on the study outcomes. As a reminder, the MOBILE study enrolled 175 people with type
2 diabetes on basal-only insulin therapy from multiple primary care practices. Participants were randomized
to use either Dexcom G6 (n=116) or OneTouch Verio Flex BGM (n=59) for eight months. At eight months, the
CGM cohort saw a 0.4% adjusted A1c improvement over the BGM cohort (8% vs. 8.4%).

▪ Dr. Martens homed in on a few key barriers to using CGM with type 2s in primary
care: patients often have lower technology fluency, access to data is typically more difficult, comfort
with medication advancement and titration is lower, and frequency of visits is generally lower. On
the data access front, Dr. Martens showed a slide with multiple pictures of all the cables involved in
downloading data from multiple brands of CGM and BGMs. In a timely remark, Dr. Martens noted
that the ideal option for obtaining retrospective glucose data would be from the sensor to the
smartphone to the cloud to the EHR - an integration such as the one described by Dr. Criego above.
However, this integration does not exist (with the exception of FreeStyle Libre users at IDC, as noted
above) and difficulty of downloading data ranges from viewing the data in a non-EHR platform (e.g.,
Dexcom Clarity, Abbott LibreView) to scrolling the smartphone or reader of a patient.

www.closeconcerns.com 193

https://www.closeconcerns.com/knowledgebase/r/4e813482#Eight-Month_RCT_Shows_Primary_Care-Treated_Type_2s_on_Basal-Only_Therapy_on_Dexcom_G6_Spend_3.8_HoursDay_in_Range_59_Compared_to_BGM_Users_Just_Published_in_JAMA


▪ In aiming to replicate the success from the MOBILE study, Dr. Martens described a
workflow involving a clinician, nurse, and "diabetes technology champion." According
to Dr. Martens, this set up would minimize disruption to the existing workflow, while maximizing
patient contact and use of the data. Dr. Martens described the diabetes technology champion as a
critical part of the process with responsibilities for helping initiate patients on CGM and coaching
patients through any device issues (e.g., troubleshooting connection, skin reactions, etc.). We
enjoyed hearing Dr. Martens talk about clinical workflow, something where innovation is often
scarce, but is a critical component of successful technology implementation (see AADE 2019, for
example).
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▪ Of course, actually using data during visits is critical. To that end, Dr. Martens began with
the standardized ambulatory glucose profile (AGP) report, highlighting its intuitiveness to both
patients and primary care providers. (The "intuitive" descriptor also reminded us of DiabetesMine
from a week ago.) Additionally, Dr. Martens noted that the MOBILE study revealed that the type 2s
in the BGM group were over-basalized with significant drops in glucose overnight. With CGM and
proper support, Dr. Martens suggested that the cadence of basal titration become much more
frequent, from once every 3-6 months to every month or every week. To accomplish this, Dr.
Martens recommended empowering and educating patients to make their own adjustments, but also
noted this is an area in which decision support and AI could make a big impact.

Subgroup Analysis Shows FreeStyle Libre Userbase is Broader Than Dexcom's:
Higher Percentage of Users on Medicaid; Lower Percentage of Users Receive
Diabetes Care from an Endocrinologist

In an Abbott FreeStyle Libre product theater, Dr. Eden Miller (High Lakes Health Care)
shared data indicating racial and socioeconomic differences in FreeStyle Libre and Dexcom
use among both type 1 and type 2 populations. The subgroup analysis built on her earlier poster
presentation comparing A1c reductions between FreeStyle Libre and Dexcom users (in that poster, we point
out that combining G5 and G6 is not as helpful as seeing G6 only since G5 isn't even available in most
geographies as we understand it - seeing subgroup analysis either way would be helpful. We also point out
more and more folks are getting FreeStyle Libre 2, which is more accurate than FreeStyle Libre 1. As a
reminder, Dr. Miller's group conducted a retrospective chart review of patients with type 1 or type 2 treated
with rapid-acting insulin (excluding those treated with pre-mixed insulin) with either a FreeStyle Libre or
Dexcom prescription between November 2017 and September 2020.

Looking first at the type 1 diabetes population, prescription data indicated a significant difference in the
percentage of African American patients using Dexcom versus FreeStyle Libre. Specifically, African American
patients made up "<12.5%" of all patients using a Dexcom CGM, compared to representing 15% of FreeStyle
Libre users (p=0.023). Among patients with type 1, Dr. Miller found that significantly fewer Dexcom users
were on Medicaid than were FreeStyle Libre users at "<7%" and 9.4%, respectively (p=0.01).

Turning to the type 2 population of Dr. Miller's study, a similar trend could be observed with African
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American patients representing 26% of FreeStyle Libre users, compared to 15% for Dexcom (p=0.007). There
was also a significant difference in the percentage of Dexcom and FreeStyle Libre users who were Caucasian at
82% and 69%, respectively (p=0.004). Similarly to the type 1 population, there was also a significant
difference in the percentage of Dexcom and FreeStyle Libre users on Medicaid at "<8.2%" and 10.6%,
respectively (p=0.028). While Dr. Miller's primary analysis revealed no difference in A1c reductions between
the two CGM system for either patient with type 1 or type 2, this data sheds light on the patient populations
for the Dexcom and FreeStyle Libre systems for Dr. Miller's population (we are not sure how generalizable it
is). Additionally, as both companies look to expand CGM access and uptake further, these data reinforce the
obvious points that are nonetheless sometimes not acknowledged, namely that there are likely additional
factors such as insurance coverage, out of pocket costs, and system features that influence use at the
population level.
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▪ Dr. Miller also presented data on patient comorbidities and provider types from the
populations studied in Dr. Irl Hirsch's poster on CGM use and all-cause
hospitalizations. Specifically, the data collected indicate significant differences in the rates of
comorbidities between FreeStyle Libre and Dexcom users and shed light on where patients receive
care. Similar to the racial and socioeconomic data presented by Dr. Miller, these differences were
sustained across type 1 and type 2 patient populations suggesting additional factors outside of
diabetes management itself may play a role in these differences. Starting with the type 1 population,
FreeStyle Libre users had higher rates of hypertension (p=0.001), lipid disorder (p=0.002), and
neuropathy (p=0.001) compared to Dexcom users and fewer FreeStyle Libre users received diabetes
care from an endocrinologist at 54% compared to 61% of Dexcom users (p<0.001). Turning to the
type 2 study population, FreeStyle Libre users once again had higher rates of hypertension
(p=0.028), heart failure (p=0.003), and renal disease (p=0.006) compared to Dexcom users and
only 51% received diabetes care from an endocrinologist compared to 56% among Dexcom users
(p=0.011). Based on these findings, Dr. Miller categorized FreeStyle Libre users as "generally, more
diverse, older, and more likely to live outside a metropolitan area and have comorbidities." Given
the benefits in A1c reductions and improved Time in Range that have been associated with CGM use,
we are encouraged to see that patients in these higher risk populations are also gaining access to
CGM technology. We are eager to see more work done on health equity (such as getting the last ten
states that don't cover CGM in Medicaid to cover CGM) and hope to see advocates team up to make
more of this happen since the refrains about access have been consistent for quite some time. We'd
also love to get more impressions from Dr. Eden about the degree to which she feels her data is
generalizable - we are happy to see significantly more sub-group analysis by race and income and
payer being done and we look forward to seeing more.

www.closeconcerns.com 197

https://www.closeconcerns.com/knowledgebase/r/e2b6bf1f#Retrospective_EHR_Analysis_Shows_Nearly_Identical_A1c_Reductions_and_Acute_Diabetes_Event_Rates_in_Type_1s_and_Type_2s_Using_Abbotts_FreeStyle_Libre_vs._Dexcoms_G5_or_G6_CGM


Eversense Product Theater: Patient Access Program to Begin; Eversense Patient
Ambassador Paul Reid on Using Eversense in Daily Life

Senseonics' CMO Dr. Fran Kaufman joined Drs. Brude Bode (Emory University), and David
Ahn (Hauge Hospital) in an Eversense Product Theater to discuss Senseonics' pipeline of
products as well as data from the PROMISE study, and Dr. Ahn's clinical applications for
Eversense. Starting with Dr. Kaufman, we heard that Senseonics expects FDA approval for its 180-day
sensor this year as well as an expected IDE submission for the company's 365-day sensor that will allow
Senseonics to start work on a clinical trial for its longest-wear sensor. We hope all goes well on approval since
some approvals are getting through like Bigfoot and others are or may be soon experiencing delays either for
submission or of actual approvals ranging from Abbott and Tandem for apps, Insulet for Horizon, and others.
Excitingly, Dr. Kaufman also shared that Senseonics will have an access program for patients again, following
the discontinuation of its BRIDGE program last spring - this is certainly positive news about which we'd been
hopeful and in addition to Senseonics commitment to access, it also reflects well on the strength of
Senseonics' partnership with Ascensia as well as Ascensia's commitment to patients (which we're glad to see
and hadn't necessarily been sure about since we rarely hear from KKR). As a reminder, the patient access
program will offer patients a 90-day Eversense CGM for $100 out-of-pocket and the company will cover
$300. Of course, the percentage of patients needing to use patient access is considerably smaller now,
considering the company had Eversense coverage for ~60 million people when the previous program
launched and had coverage for approximately 200 million covered lives (extremely impressive) as of our most
recent update. We continue to think Eversense makes a lot of sense in many populations, particularly older
adults for whom less hassle (ordering supplies, managing packages, etc.) may be even more of a hassle - that's
in addition to many young people who prefer not to have the visibility of CGM that some do not mind.

We then heard from Dr. Bode who provided an overview of the PROMISE Study for the Eversense 180-day
sensor and discussed data presented by Dr. Satish Garg at ATTD 2021 just a few weeks ago. Overall, the
sensor recorded a MARD of 9.1% and will offer users fewer fingerstick calibrations compared to the 90-day
sensor (likely 1 per day vs. 2 per day). Turning to Dr. Ahn, we caught a glimpse inside an endocrinology
practice where a number of patients use the Eversense system. To date, Dr. Ahn has done "150+" Eversense
procedures, and spoke highly of the Eversense portal that allows him to access his patients' data and
successfully onboard them to using the Eversense system. Specifically, the platform provides patients with
three short videos to walk them through the process of initiating Eversense, and if issues arise, can connect
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patients to Ascensia sales representatives. Additionally, Dr. Ahn highlighted the "Welcome to Eversense" text
messages that all users receive to encourage patient activation and encourage patients to engage with their
Eversense data.

▪ Senseonics' Eversense Product Theater dedicated significant time to Eversense
Patient Ambassador Paul Reid (Type One Outdoors) who discussed how he uses the
Eversense CGM in his daily life highlighting his ability to maintain an active outdoor
lifestyle with the help of his CGM data. Mr. Reid is an outdoor enthusiast who has lived with
type 1 for 40 years and been using Eversense for the last 2 years. In his everyday life, Mr. Reid leads
local group hikes in the Los Angeles area and spends his free time climbing, trail running, and
mountaineering. Across these various activities, Mr. Reid highlighted specific features of the
Eversense CGM that help him feel confident and in control of his diabetes management. Starting
with rock climbing, Mr. Reid reflected on his experience sharing that his ability to put the Eversense
transmitter on and off has been extremely useful allowing him to climb without worrying about it
getting caught or damaged on surrounding rocks. For trail running, Mr. Reid highlighted the on-
body vibration alerts the Eversense provides explaining how they give him peace of mind when
running in remote areas so he can take action to avoid any potentially dangerous lows. Finally, with
mountaineering, Mr. Reid explained that having his CGM data allows him to be confident, even in
extreme environments, that he has the tool he needs to effectively manage his diabetes.

IDC's Ms. Dana Gershenoff "Builds the Bridge" to Achieving Glucose Targets in
Primary Care Using Nutrition Therapy, CGM, and Retrospective Review

During a session on use of CGM in primary care, Ms. Dana Gershenoff (International Diabetes
Center) gave a very valuable, practical approach for using CGM to make dietary changes in
people with diabetes. Dr. Gershenoff referred to the four-step approach as "building the bridge" to
reaching glucose targets, which we outline below.
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▪ Step 1 of Ms. Gershenoff's approach involves medical nutrition therapy. As outlined in
the ADA Standards of Care (Chapter 5), nutrition therapy can reduce A1c by "up to 2%" in people
with diabetes. In discussing nutrition therapy with patients, Ms. Gershenoff keyed in on four goals:
(i) developing healthier eating patterns; (ii) individualizing nutrition needs; (iii) maintaining
pleasure in eating; and (iv) providing practical tools for healthy eating. One of these tools included a
"plate" analogy, in which patients are recommend to fill their plates halfway with non-starchy
vegetables, a quarter with protein, and a quarter with starches.

▪ Step 2 of "building the bridge" involves use of CGM. Ms. Gershenoff highlighted the recently
published MOBILE study, demonstrating the effectiveness of CGM in improving glycemia in people
with type 2 diabetes on basal insulin in primary care. We especially appreciated Ms. Gershenoff's
modification of a quote from Warren Buffet to describe use of CGM in this population: "The
interesting thing about diabetes and checking glucose, it's not like the Olympics. You don't get any
extra points for the fact that something's very hard to do. So, you might as well use a CGM instead of
a glucose meter to better understand your glucose levels and reach your Time in Range and A1c
targets." Of course, reimbursement of CGM can be a barrier for people with type 2 diabetes, but Ms.
Gershenoff recommended exploring intermittent use of personal CGM (out-of-pocket) or
professional CGM (generally, reimbursable up to four times per year).

▪ Step 3 requires using CGM to make lifestyle changes. Ms. Gershenoff highlighted a study
published in BMJ Open Diabetes Research & Care demonstrating reduced hypo- and hyperglycemia
with use of CGM; notably, CGM reduced hypoglycemia almost immediately, but improvements in
hyperglycemia appeared more gradually, suggesting hyperglycemia reduction may be a more
complicated process. Ms. Gershenoff also presented a recently published literature review in DT&T
concluding that CGM could drive lifestyle changes and treatment adherence.

▪ Finally, step 4 is utilizing retrospective CGM data to evaluate, modify, and sustain
nutrition choices. Before describing the step, Ms. Gershenoff did note that this step is not well
studied and called for more funding into nutritional research. Still, Ms. Gershenoff walked through
her three-step approach to reviewing CGM data with patients: know, observe, and learn. In the
"Know" step, patients are taught about the basics of CGM, Time in Range, and consensus targets.
For this, Ms. Gershenoff pointed to IDC's handout that is given to many of its patients and available
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here. In the second step, "Observe," patients and providers review the AGP report together to see
how diet choices impact glucose. For this step, Ms. Gershenoff shared a quote from a retired internal
medicine physician with type 2 diabetes: "I learned more about diabetes by wearing a CGM than I
did when I treated patients for 40 years." Finally, in the "Learn" step, Ms. Gershenoff recommended
making notes on the AGP report and helping patients learn what lifestyle behaviors were working to
keep glucose in range (i.e., "Bright Spots") and what behaviors were driving glucose out of range
(i.e., "Landmines").

T1D Exchange and DPV Initiative Registry Data Show Lower A1cs Among CGM
users Across All Age Groups; CGM Use Increased from 2017-2020

A poster presentation from the T1D Exchange and DPV Initiative shed light on the relationship
between CGM and A1c with both datasets showing increased in pediatric CGM use from
2017-2020 with CGM users also having lower A1cs than non-users. Data for this analysis were
collected from 9 T1D Exchange clinics and 402 DPV sites across Germany, Austria, Luxemburg, and
Switzerland. Patients who had completed one or more clinic encounters were included and patients were
classified as CGM users if they had at least one day of CGM data during the treatment year. Excitingly, CGM
use increased among all pediatric age groups in both registries from 2017-2020, and CGM users consistently
had lower A1c values across all age ranges. Notably, patients in the DPV registry had lower A1cs regardless of
CGM use compared to patients in the T1D Exchange registry with A1c ranges of 7.6%-7.9% and 8.2% to 9.0%
respectively. In the T1D Exchange registry, CMG users consistently reported A1cs of 8.2%-8.3% with CGM
users in the DPV registry reporting A1cs of 7.6-7.7%. While both fall short of the ISPAD A1c guidelines of 7.5%
for pediatric type 1s, the DPV registry data is certainly more encouraging. When it comes to insulin delivery,
combined pump and CGM therapy continued to be associated with the lowest A1c values with users having an
average A1c of 8% in the T1D Exchange Registry and an average A1c of 7.6% in the DPV registry. The next
lowest average A1c was attributed to patients on MDI using CGM: in the T1D Exchange population patients in
this group had an average A1c of 8.4% compared to an average A1c of 7.6% in the DPV registry. For non-CGM
users, pump therapy was associated with slightly lower A1cs of 8.5% in the T1D Exchange registry and 7.8% in
the DPV registry compared to MDI users not on CGM with reported A1cs of 9.4% and 7.9% respectively. These
data are in-line with similar data from T1D Exchange from 2016-2018 that showed CGM use was associated
with lower A1cs and also mirror recently published results from the SWEET pediatric registry indicating that
children on both pump and CGM technologies had the lowest A1cs.
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Emory's Dr. Francisco Pasquel Shares Experience with CGM in Inpatients With
COVID-19: Effective at Achieving Glucose Control, While Reducing Encounters;
Hybrid CGM/POC Protocol Recommended

Closing out a session on COVID-19 and diabetes, Dr. Francisco Pasquel (Emory University)
provided a review of experiences using CGM with inpatients with diabetes during the
COVID-19 pandemic. Ultimately, Dr. Pasquel's takeaways were quite positive, noting that the number of
bedside encounters and PPE utilization were reduced by ~60% with inpatients still achieving adequate
glycemic control. However, due to potential mechanical interferences, Dr. Pasquel still recommended that
hospital staff follow a hybrid, CGM and point-of-care testing, protocol to ensure safety. While Dr. Pasquel
went through a number of inpatient CGM setups, he focused on a small study performed at the ICU at Grady
Memorial Hospital in Atlanta (n=9). That implementation involved use of Dexcom G6 with data transmitted
to a smartphone placed outside the patient's room. Dexcom data was also pushed to the Follow app for remote
monitoring by pharmacists and endocrinologists, as well as remote telemetry at the nurse's station.
Glucommander, integrated into Epic, was used to provide computer-guided insulin adjustments. Initial CGM
values were also compared against point-of-care fingerstick testing (Nova StatStrip) and every six hours
thereafter. When glucose fell below 100 mg/dl, only fingerstick testing was used.

www.closeconcerns.com 203

https://care.diabetesjournals.org/content/diacare/44/4/1055.full.pdf


▪ The CGM and Glucommander setup resulted in patients spending a mean of 71% Time
in Range. This is an impressive result, considering the difficulty of managing blood glucose in the
ICU. Additionally, this setup resulted in a 60% reduction in patient-nurse interaction and thus
helped to reduce PPE utilization. In general, the Dexcom G6 performed accurately throughout the
study. For initial values, eight out of the nine CGM values were within 20% of the POC comparator.
During the entire protocol, 76% of CGM measurements were within 20% of the POC test. In total, an
average of 8.2 fingersticks were still performed per day, a significant reduction from ~22 per day
without CGM.

▪ While the Dexcom CGM proved mostly safe and effective in the setup, Dr. Pasquel
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pointed out a few problem areas. In the traces below, the blue line represents CGM values, the
green line represents POC values, and the gray line represents insulin infusion rates. The green and
blue traces largely mirror each other, demonstrating accuracy of Dexcom G6 in the ICU. One issue in
particular was compression lows from the G6 sensor, particularly when the patient was placed in a
pronated position (on the patient's stomach). Other areas in which the CGM significantly deviated
from POC measurements included cardiac arrest and hypoperfusion. As a result, Dr. Pasquel
recommended a hybrid approach using both CGM and POC testing, rather than relying on CGM
exclusively.

In-Patient CGM Reduces Time >250 mg/dl by 2.7 Hours/Day Compared to Point-
of-Care BGM Testing in Hospitalized, Insulin-Requiring Type 2s (n=110)

During a morning session on inpatient diabetes technology use, Dr. Addie Fortmann (Scripps
Whittier Diabetes Institute) shared lessons from an RCT and real-world experience using
Dexcom G6 in inpatient settings. After conducting an RCT (discussed below) that was published in
Diabetes Care in 2020, Scripps implemented in-patient CGM wear as standard of care for higher-risk patients
during the pandemic. Although Scripps had already implemented CGM in their trial, the FDA's temporary
authorization for in-patient CGM use in April 2020 meant that the hospital could reduce their point-of-care
testing that accompanied CGM wear, could dose insulin based on CGM values, and could expand the
population of hospitalized patients using CGM. As of April 2021, 422 patients had worn a CGM while
hospitalized at Scripps, including 244 in the definitive observation unit, 131 in the COVID-19 unit, and 47 in
the ICU. Patients received CGM if they had insulin-requiring type 1 or type 2 diabetes, and either COVID-19,
an anti-hyperglycemic agent, or a point-of-care glucose value >200 mg/dl in the last 24 hours. Within this
eligible cohort, patients were then prioritized by clinical risk with those with COVID-19 at the top and those
with lower-risk type 2 diabetes at the bottom. Scripps established an interdisciplinary team model for using
CGM in their inpatient units. The nursing team followed the patient's real-time data via an iPad in the nursing
station while a remote monitoring team monitored all patients wearing CGM via a digital dashboard and the
diabetes advanced practice nurse and data team reviewed data via Dexcom Clarity.

▪ Dr. Fortmann reviewed data from a Scripps-based RCT of inpatient CGM use that was
published in Diabetes Care in 2020. The RCT included 110 insulin-requiring type 2s
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hospitalized but not in the ICU who had at least three blood glucose readings >200 mg/dl in the last
24 hours. Participants were randomized to receive usual care with point-of-care BGM testing and a
blinded CGM or to use a Dexcom G6 with point-of-care testing as needed. Alarmingly, both groups
saw very low Time in Range values, averaging 20% in the point-of-care group (n=53) and 25% in the
CGM group (n=57). In an admittedly smaller study from ADA Day #1, we saw that higher Time in
Range is achievable even in the ICU setting. Although both groups in the Scripps study saw
concerningly low Time in Range, the CGM group saw improved outcomes relative to the usual care
arm. The CGM group saw a significant 2.7 hour/day reduction in time >250 mg/dl and saw a trend
toward 1.2 hour/day greater Time in Range relative to the control group, although this was not
statistically significant. When the target range was defined more broadly as 70 mg/dl - 200 mg/dl,
the CGM group saw a non-significant 2.7 hour/day improvement in Time in Range relative to the
control group. The CGM group also had an 18.5 mg/dl lower mean glucose than the usual care
group.

▪ Scripps data from real-world use through March (n=329) found that the in-patient
MARD was 16.3% vs. POC BGM comparator. That figure is considerably higher than the 9.4%
and 12.8% MARD figures highlights at ATTD a few weeks ago. Dr. Fortmann suggested that this was
potentially due to their targeting of sicker patients and that perhaps, the acuity of illness interfered
with CGM accuracy. The sample population was generally quite sick with an average length of stay of
9 days. Over 34% of participants were hospitalized with COVID-19, 11% were in the ICU, 18% were
on ventilators, 5% were experiencing sepsis, and 9% were on dialysis.
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Inpatient CGM Telemetry System Associated with Lower Rates of Hypoglycemic
Events and -20 min/day <70 mg/dl Compared to Point-Of-Care Testing

Dr. Elias Spanakis (University of Maryland) presented promising data on the use of CGM to
prevent inpatient hypoglycemia without worsening hyperglycemia. Using a CGM telemetry system
first described in 2018 that transmits patient CGM data to a tablet at the nursing station, Dr. Spanakis' group
conducted an RCT to evaluate the ability of CGM-informed care to reduce hypoglycemia among hospitalized
patients. A total of 72 patients participated in the study with 36 randomized to CGM monitoring and 36 in the
control arm. For patients wearing a CGM, data were transmitted via Bluetooth and Wi-Fi to a tablet at the
nurses' station that alerted providers when a patient's CGM values dipped below 85 mg/dl. If patients did
experience CGM values <85 mg/dl nurses would perform a confirmatory fingerstick and treat the patient by
providing at least 16g of carbohydrates. Notably, CGM data was not used to inform insulin dosing or prevent
hyperglycemia; these components of care continued to rely on point-of-care fingerstick testing. Excitingly,
results from this investigation showed that the intervention was successful at reducing hypoglycemic events
(<70 mg/dl) with an average of 1.7/patient in the control group compared to 0.7/patient in the CGM group
(p=0.024). Additionally, time <70 mg/dl and <54 mg/dl were both significantly lower in the CGM arm at
0.4% and 0.05% compared to 1.9% and 0.8% in the control arm (p=0.002 and p=0.017 respectively). Notably,
there was no significant increase in time above range in the CGM arm compared to the controls indicating
that prevention of hypoglycemia did not result in rebound hyperglycemia. While the intervention was largely
successful, Dr. Spanakis did note some barriers experienced by the care team including the need for CGM data
integration in patient EMRs. This is a common challenge we've heard, but excitingly, some clinics, including
the International Diabetes Center, have made significant progress, successfully integrating Abbott LibreView
data with Epic EHRs.
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▪ One barrier to CGM use in hospitals has been concern around its accuracy, especially
in critically important hypoglycemic ranges. To address this concern, Dr. Spanakis shared G6
accuracy data from 10 patients all of whom used Dexcom G6 CGMs while hospitalized for surgery.
CGM values were compared to point-of-care BGM values and the data indicated a MARD of 9.4% for
G6. Interestingly, a larger pooled analysis from 218 hospitalized patients with type 1 or type 2.
Surprisingly, MARD for G6 based on this data was only 12.8%, much higher than the device's
general MARD of 9%. That said, Dr. Spanakis raised questions around the accuracy of point-of-care
testing using BGM (which was used to calculate MARD in this pooled analysis) since a 2018 study
from Dr. David Klonoff et al. indicated that across 18 FDA approved BGMs, less than half met
accuracy standards for approval and insulin dosing. However, Dr. Spanakis expressed that because
the hypoglycemia prevention intervention was not using CGM data to dose insulin this higher
MARD was less concerning. Additionally, Dr. Spanakis highlighted the value of CGM trend data that
can be used to inform clinical decision-making providing insight on when hypoglycemia is most
likely.

Is CGM Reliable Enough During Pregnancy? Dexcom G6 and FreeStyle Libre
Report MARDs of 10.3% and 13.2% in Pregnant Women, Respectively; Prospective
Trial of G6 Accuracy in Pregnancy to Complete Feb 2022

As support for the use of CGM during pregnancy grows, Mount Sinai's Dr. Carol Levy
addressed an important question: Is CGM reliable enough during pregnancy? To start, Dr. Levy
noted that we need to consider that the accuracy of the current standard of care, BGM, is not very consistent.
She shared review study data showing that glucose meters' MARDs range from 5.6% to 20.8% and that those
with low MARDs often have higher MARDs in hypoglycemic ranges. Furthermore, of the few glucose meters
that meet ISO analytical and clinical accuracy criteria for accuracy during pregnancy, very few are available in
the US. Together, Dr. Levy argued, these data suggest that the current standard practice of using BGM to
monitor diabetes during pregnancy is already not highly accurate, potentially lowering the bar for how
accurate an alternative must be to be comparable to the standard of care. Given this context, Dr. Levy viewed
CGM in pregnancy rather favorably. She argued that CGM has demonstrated benefits for pregnant women
with diabetes and has reduced patient burden, that accuracy studies show promising results, and that further
studies are needed to determine the optimal protocol for using CGM in pregnant patients.
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▪ On the Dexcom side, Dr. Levy reviewed a study published last year in DT&T that
investigated the accuracy of Dexcom G6 in 32 pregnant women with type 1, type 2, or
gestational diabetes. In the study, each participant wore two Dexcom G6 sensors for ten days on
two sites of their choosing (abdomen, upper buttock, or back of upper arm). Dexcom G6's 10-day
overall MARD was 10.3% with 100% of CGM values <53 mg/dl within 20% of the true YSI value and
~92%-93% of CGM readings >53 mg/dl within 20% of the true YSI value. By wear site, the highest
accuracy was seen with posterior upper arm wear with 96% of CGM readings falling within 20% of
the true YSI value, as compared to 92% for abdomen wear and 88% for upper buttock wear. There
were no adverse events related to device wear or insertion site infections.

▪ On the FreeStyle Libre side, Dr. Levy shared data from a study of 14 women with
gestational diabetes using FreeStyle Libre during pregnancy, for whom the MARD was
13.2%. The authors of the study did not recommend the use of FreeStyle Libre alone to manage
gestational diabetes, but Dr. Levy noted that given the improvements in FreeStyle Libre 2's
hypoglycemic accuracy and its alarm functionality, it may be better suited to and more accurate
during pregnancy.

▪ Dr. Levy also noted several upcoming studies on CGM accuracy during pregnancy.
Most notably, she shared that a Dexcom CGM accuracy trial (NCT04905628) is already up on
ClinicalTrials.gov and will soon begin recruiting. According to ClinicalTrials.gov, it will be a
prospective, observational study of 100 participants with type 1, type 2, or gestational diabetes that
will evaluate Dexcom G6 against YSI readings across 10 days and is expected to complete on
February 1, 2022. We certainly hope that this data could be used to expand Dexcom G6's indication
to include all pregnant women with any diabetes - what a difference that would make to patient
burden as well as to pocketbooks since many pay for expensive CGM without any reimbursement
during pregnancy as glycemic management is so very important then and even harder than usual to
attain. Dr. Levy also drew attention to several studies in the pipeline on CGM and diabetes tech in
pregnancy, including: (i) the Flamingo Study (NCT04422821), an RCT on gestational diabetes
outcomes in FreeStyle Libre 2 users; (ii) the PICLS study (NCT03774186), an RCT on MiniMed
670G in pregnant women that is expected to be completed in December; (iii) the Cristal Study
(NCT04520971), an RCT on MiniMed 780G in pregnant women; (iv) the AidAPT SRCTN Trial
Registry in the UK on CamAPS-FX with Dexcom G6 in pregnant women; and (v) a feasibility study
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of a unique algorithm integrated into the iAPS platform with an Android controller, Tandem's t:slim
X2, and Dexcom G6 in pregnant type 1s (NCT04492566). It is so exciting to see the diversity of
studies in the pipeline on tech for pregnant women with diabetes, and if the results are positive, it
will make the world of difference in improving outcomes and reducing burden.

COACH Study Demonstrates Significant Reductions in A1c and Moderate to
Severe Hypoglycemic Events Among Type 1s and Type 2s Using Dexcom G5
Compared to SMBG

In the virtual poster hall, we caught an exciting study on the impact of Dexcom G5 use on
hypoglycemia and A1c in adults who are new to CGM in the Continuous Monitoring and
Control of Hypoglycemia (COACH) study (posters 69-LB and 76-LB). The 12-month post-approval
observational study enrolled adults with insulin-requiring diabetes for two phases (n=519, baseline A1c of
8.0%, 67% T1D). During the first six months of the study, the subjects based their diabetes management and
insulin dosing decisions on self-monitored blood glucose (SMBG) values, and during the second sixth months
patients based their decisions on Dexcom G5 data. Compared to the SMBG phase, the primary outcome of
overall frequency of moderate and severe hypoglycemic events was significantly lower during the CGM phase
at 0.03 events compared to 0.08 events during the first six months of the study (p=0.005). Notably, the
frequency of hypoglycemic events was approximately twice as high in the type 1 population compared to the
type 2 population in both phases of the study. The frequency of DKA was also reduced among those with type
2 during the second six months of the study, though not significantly. On the secondary outcome of changes in
A1c, the study found a trend towards larger A1c reductions among people with higher baseline A1cs. Together,
these results underscore the value of CGM data to facilitate therapeutic decisions in both type 1 and type 2
diabetes management. These encouraging findings suggest that access to CGM, including older models, can
reduce the rates of moderate and severe hypoglycemia and DKA.

▪ After switching to Dexcom G5, subjects with the highest baseline A1c values saw the
largest reductions in A1c. Specifically, those with baseline A1c 9.1-10.0% saw an impressive
near-1% drop in A1c at 0.91% for type 1s and 0.99% for type 2s, whereas those with baseline A1c of
<7% saw almost no change in A1c (-0.05% for type 1s, +0.01% for type 2s). Although the mean A1c
was unchanged during the CGM phase for those with baseline A1c <7%, patients did experience
fewer moderate to severe hypoglycemic events at 0.008 events compared to 0.09 events during the
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SMBG phase of the study (p<0.01).

Dexcom G6 Use Associated with Decreased Diabetes-Related Medical Costs of
-$424 per Patient per Month Among Type 2s

The team at Dexcom and Optum Life Sciences shared an exciting poster with news about the
cost-effectiveness of their G6 CGM. Given the tremendous cost of diabetes care - the researchers report
that $327 billion was spent on diabetes-related healthcare in 2017 alone! This study investigated whether
real-time CGMs, already shown to improve glycemic control, could also reduce the cost of care for patients.
Specifically, this retrospective analysis analyzed claims from commercial and Medicare Advantage
beneficiaries with type 2 diabetes (n=571) in the Optum Research Database from October 2016 to August
2019. Notably, 80% of patients included in this analysis were on intensive insulin therapy and 92% have
diabetes comorbidities and complications.

▪ The study found that diabetes-related medical care costs decreased by $424 per
patient per month (PPPM) after initiating Dexcom G6 (p=0.03) compared to prior therapy.
These reductions were partly driven by reductions in diabetes-related inpatient medical costs of
-$358 per patient per month compared to baseline therapy (p=0.04). Indeed, in-patient hospital
stays were reduced on average by -0.006 stays PPPM with ~7 inpatient stays per 100 patients
(p=0.06).

▪ This is extremely encouraging: the results provide real-world evidence that Dexcom
G6 use is associated with diabetes-related medical cost reductions in patients with
type 2, indicating that increased access to CGM may help reduce diabetes-related healthcare costs
overall. These findings are strengthened by the fact that the study was longitudinal and assessed the
change in health care costs over ~3 years. Additionally, this data joins a growing body of evidence
demonstrating the cost-effectiveness of CGM in type 1s and type 2s strengthening calls for expanded
access to CGM.

Retrospective Analysis Demonstrates 0.5% A1c reduction among Type 2s on CGM;
Largest A1c Reductions Among Non-Intensively Treated T2Ds Using rtCGM

This large retrospective real-world study (n= 82,983) from Dexcom and Optum Life Sciences
investigated the effect of CGM versus self-monitoring of blood glucose on glycemic control in
type 2 patients. This study sourced information from commercial and Medicare Advantage beneficiaries
from the Optum Research Database between Oct 2016-Aug 2019. Subgroup analysis was then conducted
between all CGM users, real-time CGM users, and SMBG users to assess the relationship between glucose
monitoring method and A1c. Data were also analyzed based on whether patients were on basal-only or non-
insulin therapy compared to intensive insulin therapy. At baseline, the CGM users had an A1c of 8.2%
compared to the rtCGM subgroup with a baseline A1c of 8.5%. Within these groups, 72% of CGM users were
on intensive insulin therapy while 77% of the rtCGM subgroup were on intensive insulin therapy.

▪ Compared to BGM, significant reductions in A1c were observed for CGM and rtCGM
users with the largest A1c reduction of -0.7% seen in the rtCGM subgroup (p<0.001),
followed by the total CGM group at -0.5% (p<0.001). Interestingly, CGM users not on insulin
therapy saw a greater A1c reduction than their intensively treated counterparts, at -0.9% and 0.7%
respectively for rtCGM users and -0.7% and -0.4% for the total CGM user population.

▪ Significantly higher percentages of CGM and rtCGM users achieved ≥1% A1c
reductions at 25% and 39%, respectively, compared to SMBG users (p<0.001). This
trend was also observed across both the intensively treated and non-intensively treated cohorts with
those using CGM or rtCGM achieving larger A1c reductions on average. Not only that, but CGM
users experienced a greater likelihood of A1c reduction compared to SMBG users (OR=1.25).

▪ Encouragingly, this study corroborates existing research which has demonstrated that
use of CGMs among type 2s is associated with improved glycemic outcomes compared
to BGM use. Specifically, the MOBILE study, an eight-month RCT showing that primary care-
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treated type 2s on basal-only therapy using Dexcom G6 spent +3.8 hours/day in range (59%)
compared to BGM users. Another analysis by Kaiser Permanente analyzed real-world data and
found type 2s using CGM experienced a 0.56% A1c reduction relative to those not using CGM.
Altogether, these provide strong support for CGM use among patients with type 2.

Posters - Glucose Monitoring

Title Authors Details + Takeaways

Nonadjunctive Continuous

Glucose Monitoring to Control

Hypoglycemia (COACH)

Stayce Beck, Colleen Kelly,

Nelly Njeru, Jeremy Gorelick,

Jeff Bowers, David Price

▪ Post-approval study that

evaluated non-adjunctive

Dexcom G5 use in

controlling moderate to

severe hypoglycemia in

519 people with diabetes

(33% type 2s, baseline A1c

8.0%, 33% had impaired

hypoglycemia awareness,

30% used pumps)

▪ Total hypoglycemic events

decreased by 62% on

Dexcom G5 vs. BGM (16

vs. 42 events, p=0.005);

true among type 1s (25 vs.

10) and type 2s (4 vs. 2)

▪ 2 DKA events in BGM

group (both type 2s), none

in Dexcom G5 group

Baseline A1c Values and

Magnitude of A1c Reductions

during Nonadjunctive

Continuous Glucose Monitoring

Use in the COACH Study

Stayce Beck, Colleen Kelly,

Nelly Njeru, Jeremy Gorelick,

Jeffrey Bowers, David Price

▪ Post-approval study

evaluating effect of non-

adjunctive Dexcom G5 use

on A1c in 519 people with

diabetes (33% type 2s,

baseline A1c 8.0%, 33%

had impaired

hypoglycemia awareness,

30% used pumps)

▪ Larger A1c decreases

observed for those with

higher baseline A1cs; all

experienced A1c drop

except those with baseline

<7%; those with baseline

A1c >10% saw a -0.9%
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decline at six months and

a -1% decline at 1 year

▪ A1c reductions were

similar between type 1s

and type 2s

▪ In A1c <7% sub-group,

moderate to severe

hypoglycemia events per

patient decreased from

0.09 to 0.008, a 91%

decrease (p<0.01)

Real-Time CGM Coverage

Eligibility Should Include Type 2

Diabetes Patients Treated with

Less-Intensive Therapy

Thomas Grace, Jay Salyer
▪ Six-month prospective,

single-arm study assessing

the efficacy of Dexcom G6

in type 2s on basal-only or

non-insulin therapy with

baseline A1c values >7.5%

(n=38)

▪ Participants saw a -2.8%

A1c reduction to 7.3% at

three months, which was

further reduced to 7.1% at

six months (p<0.001 for

both)

▪ Time in Range increased

2.6 hours/day to 68% at

three months and +3.6

hours/day to 72% at six

months (p<0.001)

▪ At six months,

participants' time >180

mg/dl fell -3.6 hours/day

from 43% to 28%

(p<0.001); they spent two

fewer hours/day in severe

hyperglycemia (p=0.001)

Glucose Control after Initiation

of Flash Glucose Monitoring in

Type 2 Diabetes with Basal

Insulin: A Retrospective Real-

World Chart Review Study from

Anders Carlson Timothy

Daniel, Andrea Desantis,

Serge Jabbour, Esra

Karslioglu-French, Davida

Kruger, Eden Miller, Kerem

▪ Real-world EMR review

on the effectiveness of

FreeStyle Libre in type 2s

on basal-only therapy with
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the US Ozer
baseline A1c of 8%-12%

(n=100)

▪ Participants saw a -1.4%

A1c reduction from 9.4%

at baseline to 8.0% after

3-6 months of Libre use

▪ Those with baseline A1c

values >9% saw a -1.7%

reduction to 8.2% while

those with A1cs <9% saw a

-0.8% reduction to 7.7%

Meta-analysis of Two Real-

World Chart Review Studies to

Determine the Effectiveness of

FreeStyle Libre Flash Glucose

Monitoring System on HbA1c in

Adults with Type 2 Diabetes

Managed with Basal Insulin

Anders Carlson, Timothy

Daniel, Andrea Desantis,

Serge Jabbour, Esra

Karslioglu-French, Davida

Kruger, Eden Miller, Kerem

Ozer, Tom Elliott

▪ Real-world EMR review

on the impact of FreeStyle

Libre on type 2s on basal-

only therapy with baseline

A1cs 8%-12% in the US

(n=100) and Canada

(n=91)

▪ Participants saw a -1.1%

A1c reduction from the

three months prior Libre

initiation to the period 3-6

months after initiation

(p<0.0001); heterogeneity

in the results by site could

mostly be explained by

baseline A1c

▪ No significant differences

based on age, sex,

duration of insulin use,

BMI

Continuous Glucose Monitoring

in Youth with Type 2 Diabetes: A

Pilot and Feasibility Study

Hannah Chesser, Shylaja

Srinivasan, Jenise Wong
▪ Single-arm pilot study

assessing the use and

acceptability of Dexcom

G6 in adolescents with

type 2 diabetes (ages

13-21; n=9)

▪ No statistically significant

change in glycemic

metrics, physical activity,
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or medication adherence

pre- and post-

intervention, but saw

improved quality of life

scores

A Retrospective Analysis of the

Association between HbA1c and

Continuous Glucose Monitor

Use for US Patients with Type 2

Diabetes

Gregory Norman, Misti

Paudel, Tim Bancroft, Peter

Lynch

▪ Retrospective claims data

analysis assessing the

glycemic effects of CGM

vs. BGM in a large

population of type 2s

(n=82,983)

▪ In the total sample, 83%

were only basal-only

therapy or no insulin;

within the CGM and rt-

CGM groups, only

~23-28% were on basal-

only or non-insulin

therapy

▪ Compared to BGM,

significant reductions in

A1c were observed for

CGM and rtCGM users

with the largest A1c

reduction of -0.72% seen

in the rtCGM group,

followed by the CGM

group (-0.46%); when

adjusted, rtCGM users

saw a -0.31% decline and

any CGM users saw a

-0.18% decline

▪ Non-intensively treated

CGM users saw a greater

A1c reduction than their

intensively treated

counterparts; within these

cohorts, rtCGM performed

even better than CGM

▪ Significantly higher

percentages of CGM and

rtCGM users achieved
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≥1% A1c reductions at

25% and 39%,

respectively, in the overall

sample; same trend was

observed within the

intensively treated and

non-intensively treated

cohorts

A Comparison of Continuous

Glucose Monitors in Reducing

A1c in Type 1 and Type 2

Diabetes: FreeStyle Libre and

Dexcom

Eden Miller, Jennifer Joseph,

Ignacio Reyes, Yelena

Nabutovsky, Naunihal Virdi,

Irl Hirsch

▪ Real-world retrospective

EMR review to evaluate

FreeStyle Libre vs.

Dexcom G5/G6 in type 1s

and type 2s on bolus

insulin in 2017-2020

▪ Among demographically

matched samples of type

1s, FreeStyle Libre

(n=232) and Dexcom G5/

G6 (n=116) users saw

statistically equivalent

~0.34-0.37% A1c

reductions to 8.2% at six

months; among those with

baseline A1c's >8%, A1c

fell ~0.62%-0.66% to

8.6% with both CGMs

▪ Among type 2s, Dexcom

(n=110) and FreeStyle

Libre users (n=220) saw

statistically equivalent

-0.7% and -0.8%

reductions in A1c to 8.2%

and 8.3%, respectively, at

six months; those with

baseline A1cs >8% saw

~0.8% A1c reductions to

an A1c of ~8.75% in both

groups

▪ Differences in those

prescribed FreeStyle Libre

vs. Dexcom suggest that

the Libre population is
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more racially and

socioeconomically diverse

and includes more

comorbidities

Acute Diabetes Events and All-

Cause Hospitalizations among

Continuous Glucose Monitoring

Device Recipients with Type 1

and Type 2 Diabetes: A

Comparison of FreeStyle Libre

and Dexcom

Irl Hirsch, Gregory Roberts,

Jennifer Joseph, Yelena

Nabutovsky, Naunihal Virdi,

Eden Miller

▪ Real-world retrospective

EMR review to evaluate

six-month efficacy of

FreeStyle Libre vs.

Dexcom G5/G6 in

reducing acute diabetes-

related events (ADE) and

all-cause hospitalizations

(ACH) in type 1s and type

2s on bolus insulin in

2017-2019

▪ Among demographically

matched samples of type

1s, there were no

significant differences in

ADE and ACH between

FreeStyle Libre (n=2,376)

and Dexcom G5/G6

(n=1,188) users with both

seeing reductions in ACH

and ADE; the same was

true among matched type

2s on Dexcom (n=655)

and on Libre (3,275)

▪ Type 2s saw a very

significant reduction in

ACH when on either CGM

system

Cost Effectiveness of the

FreeStyle Libre System vs. Self-

Monitoring of Blood Glucose in

People with Type 2 Diabetes on

Insulin Treatment Not Reaching

Glycemic Goals in Sweden

Johan Jendle, Katarina Eeg-

Olofsson, Ann-Marie

Svensson, Stefan Franzén,

Mark Lamotte, Fleur Levrat-

Guillen

▪ Investigates cost-

effectiveness of FreeStyle

Libre vs. BGM in insulin-

requiring type 2s not

achieving target using

data from Swedish

National Diabetes

Registry

▪ Patients with baseline
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A1cs of 8%-9% gained

+0.5 QALYs at an

incremental cost of

$12,503; those with

baseline A1cs 9%-12%

gained +0.57 QALYs at an

incremental cost of $9,344

▪ The incremental cost-

effectiveness of FreeStyle

Libre was $380,039/life-

year gained in the baseline

8%-9% A1c group, which

fell to $73,999/life-year

gained in the baseline

>9% A1c group

▪ Incremental cost-utility

ratio of $24,917/QALY

and $16,421/QALY in

baseline 8%-9% and >9%

A1c groups, respective;

both are significantly

above the willingness-to-

pay threshold of $34,113/

QALY

Budget Impact of Adding Flash

Glucose Monitoring (CGM) to

Medicaid Formularies

Jerry Frank, Richard

Hellmund, Naunihal Virdi,

Deirdre Blissett

▪ Assessed the per-patient

cost of switching from

BGM to FreeStyle Libre

for inuslin-requiring type

1s and type 2s on

Medicaid and CHIP

▪ Switching from BGM to

FreeStyle Libre would

save -$327/type 1 patient,

-$101/type 2 patient, and

-$323/child or adolescent

with diabetes

▪ Savings due to reduction

in DKA, severe

hypoglycemia, and A1c

offset increased cost of

glucose monitoring
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▪ Saves $0.24/member/

year for the Medicaid

population as a whole, not

just those with diabetes

Real-Time Continuous Glucose

Monitor (RTCGM) Use

Associated with Decreased

Diabetes Medical Costs for

Patients with Type 2 Diabetes

(T2D)

Gregory Norman, Misti

Paudel, Tim Bancroft, Peter

Lynch

▪ Retrospective analysis of

claims data from

commercial and Medicare

Advantage beneficiaries

with type 2 (n=571) in the

Optum Research

Database; 80% treated

with basal-bolus therapy

▪ Diabetes-related medical

care costs decreased

-$424/person/month

after initiating Dexcom

G6, driven by -$358

PPPM reduction in

diabetes-related inpatient

costs due to -0.006 PPPM

reduction in inpatient

hospital stays

Long-Term A1c Outcomes with

and without Intermittent CGM

Use in Adults with T2D

Participating in the Onduo

Program

Jennifer Layne, Richard

Bergenstal, Nathan Barleen,

Ronald Dixon, Howard Zisser

▪ Retrospective analysis on

the impact of Dexcom G6

use in type 2s in Onduo's

Virtual Diabetes Clinic

(n=772, 46% on CGM)

▪ Dexcom G6 users saw a

0.7% A1c reduction to

7.2% at one year,

significantly greater than

0.2% reduction in non-

CGM users

▪ Those with baseline A1c

>9% saw -2.8% A1c

reduction to 8% at one

year on CGM compared to

only -1.8% in non-CGM

group

▪ Among CGM users,

percentage of participants
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achieving an A1c <8%

increased from 55% to

78%, a significantly

greater improvement than

among the non-CGM

users (p=0.002)

Durability of A1c Outcomes after

Short-Term Participant in the

Onduo Virtual Clinic for Type 2

Diabetes

Amit Majithia, Coco Kusiak,

Amy Armento Lee, Francis

Colangelo, Robert Romanelli,

Scott Robertson, David Erani,

Jennifer Layne, Ronald

Dixon, Howard Zisser

▪ Follow-up data from a

prospective, single-arm

trial that found that A1c

dropped 1.6% to 7.3% in

55 type 2s with baseline

A1c values >8% after four

months of Onduo Virtual

Diabetes Clinic

participation

▪ New data highlights the

one-year results for 52

participants who

discontinued VDC use

after the four-month

intervention

▪ At one year, patients saw a

-1.5% A1c reduction

relative to baseline to 7.4%

(p<0.001), which was a

nonsignificant +0.2%

increase from participants'

A1c improvements at four

months (p=0.263)

CGM Reduces DKA in Young

Adults with T1D

Alexis Mckee, Noor Al-

Hammadi, Leslie Hinyard
▪ Retrospective cohort

analysis of n=2,415 type 1s

aged 18-30 to evaluate

predictors of DKA

▪ 72% of patients were

hospitalized for DKA

within 12 months of index

date

▪ Age 18-26 (OR=1.55),

Black (OR=1.54), and

government insured

(OR=2.48) participants
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were at higher odds of

DKA (p<0.004 for all)

▪ Regardless of pump use,

CGM reduced odds of

developing DKA

Real-World Continuous Glucose

Monitoring Data on Time-in-

Range from a US Population,

2015-2019

Richard Bergenstal, Elise

Hachmann-Nielsen, Jens

Tarp, Kajsa Kvist, John Buse

▪ Real-world analysis of 484

type 1 and type 2 patients'

CGM data collected via

Glooko-powered

Cornerstones4Care app

▪ Time in Range averaged

64% overall, 63% among

type 1s, and 68% among

type 2s

▪ Only 39% of participants

achieved a TIR >70%,

although this bumped up

to 53% among type 2s;

32% of participants

achieved both TIR >70%

and TBR <1%

▪ Proportion achieving TIR

>70% increased from 49%

in 2017 to 54% in 2019 in

type 1s and from 50% to

72% in type 2s; however,

did not see TIR

improvement on

individual level

CGM Use and A1c: A

Transatlantic Comparison of the

DPV Initiative and T1D

Exchange Quality Improvement

Collaborative (T1DX-QI)

Daniel Desalvo, Stefanie

Lanzinger, Nudrat Noor,

Claudia Steigleder-Schweiger,

Osagie Ebekozien, Simone

Von Sengbusch, Nana-Hawa

Jones, Katharina Laubner,

David Maahs, Reinhard Holl

▪ Retrospective data review

that compares the rate of

CGM use and association

to A1c in the US T1DX-QI

Collaborative and the

German-Austrian DPV

Initiative in 2017-2020

▪ CGM users had a lower

mean A1c compared to

non-users across all ages

and insulin modalities
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▪ In both registries, all

pediatric age groups saw

increased CGM use from

2017-2020, although a

significantly greater

proportion of children and

adolescents in the DPV are

on CGM compared to the

T1DX

▪ In the T1DX registry,

adults ages 25+ saw a

decrease in CGM use from

2019 to 2020

Frequent Engagement with

Retrospective Real-Time CGM

Data is Associated with

Improved Glycemic Control

Joost Van Der Linden, Sarah

Puhr, John Welsh, Tomas

Walker

▪ Real-world study on

Dexcom CLARITY

engagement's impact on

glycemic control in 25,000

people who transitioned

from G5 to G6

▪ Improved engagement

associated with lower

mean blood glucose and

higher Time in Range with

those engaging in

CLARITY all 30 days

seeing -11 mg/dl mean

glucose and +1.6 hours/

day in range (64%)

compared to those who

did not engage at all (both

p<0.003); primarily due

to -1.6 hours/day less

>180 mg/dl

▪ Engagement had no effect

on hypoglycemia, which

was consistently low

(~2.4-2.6%) for those

without engagement,

those who engaged >1

time, and those who

engaged in CLARITY all

30 days
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Factors Associated with Optimal

Glycemic Control in Children

and Adolescents with Type 1

Diabetes: Real-World US

Multicenter Study

Osagie Ebekozien, Nudrat

Noor, Berhane Seyoum,

Shideh Majidi, Nana-Hawa

Jones, Ryan Mcdonough,

Janine Sanchez, Ahlee Kim,

Roberto Izquierdo, Emma

Ospelt, Manmohan Kamboj,

T1DX-QI Collaborative

▪ Real-world HER analysis

of 9,991 type 1s aged 1-18

to determine factors

associated with optimal

glycemic management

▪ 16% had A1c <7%, 49%

had A1c between 7-9%,

and 35% had A1c >9%

▪ Private insurance

(OR=1.71), and CGM use

(OR=1.37) was positively

associated with A1c <7%

▪ Black participants were

less likely to have an A1c

<7% than were white

participants

Psychosocial Characteristics

Associated with Diabetes Device

Use in Teens with T1D

Charlotte Chen, Liane Tinsley,

Lisa Volkening, Barbara

Anderson, Lori Laffel

▪ Study comparing the

psychosocial

characteristics of teen type

1s (n=301) and their

parents/caregivers based

on pump and CGM use;

65% of participants used

pumps and 27% used

CGM

▪ Youth who used pumps

were significantly less

likely to have depressive

symptoms (p=0.02) or

disordered eating

behaviors (p=0.03)

▪ Parents of pumpers also

reported that their child

had higher quality of life

than did the parents of

non-pumpers (p=0.002);

also reported significantly

less parental involvement

in diabetes care (p=0.03),

diabetes family conflict

(p=0.01), and adverse
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major life events (p=0.01)

▪ Youth on CGM reported

better diabetes adherence

and self-care than non-

CGM users (p=0.04), as

well as better quality of

life (p=0.04)

Continuous Glucose Monitoring

and Associated Metrics in

People with Diabetes on Insulin

Therapy in the US

Magaly Perez-Nieves, Emily

Hankosky, Ludi Fan, Felicia

Gelsey, Elizabeth Eby, Tracy

Sims, Emeka Umeh, Michael

Betts, Chris Lavallee, Rattan

Juneja

▪ Retrospective study of

3,550 type 1s and 368

insulin-requiring type 2s

analyzing the effect of

CGM use and glycemic

metrics on healthcare

resource utilization

(HCRU)

▪ Type 1s spent 60% TIR

and type 2s spent 63%

TIR

▪ People with diabetes who

spent <70% in range had

higher HCRU across all

HCRU measures

▪ CGM utilization was

associated with lower

HCRU

Patient Perceptions of rt-CGM

for Lifestyle Change Six Months

after Two Sessions of rt-CGM

Michael Porter, Leor

Needleman, Seba

Ramhmdani, Nicole Ehrhardt

▪ 14-week intervention

involving use of RT-CGM

in 15 type 2s; examined

impact on lifestyle and

health (mean A1c of 8.3%,

80% Black, 27% on insulin

therapy, 93% on non-

insulin glucose lowering

agents)

▪ Based on data from 13

participants who

responded to 6-month

follow-up, 85% changed

food consumption

behavior due to CGM,
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100% reported CGM leads

to healthier lifestyle, and

46% lost ≥10 lbs

▪ 92% of participants

reported a desire to

continuing wearing CGM

after the 6-month follow-

up

The Importance of Professional

CGM Use in Clinical Care of

Older Adults with Type 2

Diabetes on Insulin

Christine Slyne, Elena Toschi,

Amy Michals, Astrid Atakov-

Castillo, Kayla Sifre, Rachel

Dewar, Dai'quann Davis,

Medha Munshi

▪ Retrospective HER

analysis that assessed the

use of professional CGM

in older insulin-treated

type 2s

▪ Of the 2,481 older adult

insulin-treated type 2s at

the Joslin clinic, only 139

(7%) used professional

CGM between 2017-2020

▪ 86% of the participants on

professional CGM

experienced

hypoglycemia, spending 71

minutes/day <70 mg/dl

and 15 minutes/day <54

mg/dl

Relationship between Time in

Range and Estimated HbA1c

Derived from Continuous

Glucose Monitoring System in

Adults with Type 1 Diabetes

Mellitus

Yongwen Zhou, Hongxia Liu,

Daizhi Yang, Heying Ai, Jing

Lv, Xiaodong Mai, Wen Xu,

Bin Yao, Jinhua Yan, Jianping

Weng

▪ Assessment of the

correlation between Time

in Range and A1c based on

data from adult type 1s

with >3 days of CGM data

(n=260)

▪ Strong negative

correlation (R=-0.83)

between Time in Range

and A1c; strong

correlation if CV<36%

than if CV>36% (R=-0.95

vs. R=-0.80)

▪ Time in Range was best

able to predict A1c if CV
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was low

▪ Patients with the same A1c

value but lower glycemic

variability (CV) usually

had higher Time in Range

values

Association between Time in

Range and A1c in Basal Insulin-

Treated People with Diabetes

Ronald Goldenberg, Vanita

Aroda, Liana Billings, Anders

Meller Donatsky, Marie

Frederiksen, David Klonoff,

Ehsan Parvaresh Rizi, Richard

Bergenstal

▪ Post-hoc analysis of

SWITCH PRO to evaluate

the correlation between

Time in Range and A1c in

type 2s treated with basal

insulin at risk for

hypoglycemia

▪ Linear correlation

between Time in Range

and A1c, most evident

following treatment

intensification

Association between Change in

Time in Range and A1c in Basal

Insulin-Treated Type 2 Diabetes

Ronald Goldenberg, Vanita

Aroda, Liana Billings, Anders

Meller Donatsky, Marie

Frederiksen, David Klonoff,

Ehsan Parvaresh Rizi, Richard

Bergenstal

▪ Post-hoc analysis of

SWITCH PRO to evaluate

the correlation of change

in Time in Range with

change in A1c in type 2s

treated with basal insulin

at risk for hypoglycemia

▪ Linear correlation

between change in Time in

Range and change in A1c

seen in full cohort

(n=419), but was most

evident in the full cohort

and in those with baseline

A1cs ≥7.5% (n=212)

▪ A 5% increase in Time in

Range was associated with

a -0.4% A1c decline in the

full cohort and a -0.7%

A1c decline among those

with baseline A1cs ≥7.5%;

there was a weaker

correlation among
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patients with baseline

A1cs <7.5%

Continuous Glucose Monitoring

(CGM) in ICU Patients during

COVID-19: A Pilot Study

Renu Joshi, Vanessa Snell,

Karen Good, Yijin Wert, Amy

Helmuth

▪ In-patient Dexcom G6

feasibility trial on large

population (n=165)

critically ill patients in the

ICU

▪ Dexcom G6 MARD of

14.4% when compared to

point-of-care testing; r-

value was still significant

in patients on vasopressor

or continuous renal

replacement therapy

(r=0.78-0.8, p<0.0001)

▪ 91% of staff (n=112)

reported that CGM

correlated well with POC,

84% found CGM easy to

use, 92% felt comfortable

assessing which patients

should be on CGM, 82%

felt that CGM reduced

their COVID-19 exposure

Comparison of Dexcom G6

Continuous Glucose Monitoring

and Point-of-Care Blood Glucose

Testing in Hospitalized Patients

with Diabetes

Georgia Davis, Alexandra

Migdal, Maria Urrutia, K.

Walkiria Zamudio-Coronado,

Mireya Perez-Guzman,

Bonnie Albury, Saumeth

Cardona, Rodolfo Galindo,

Thaer Idrees, Priyathama

Vellanki, Francisco Pasquel,

Limin Peng, Guillermo

Umpierrez

▪ Assessment comparing

the accuracy and utility of

Dexcom G6 vs. point-of-

care BGM testing in

hospitalized patients with

insulin-treated diabetes

▪ Dexcom G6 MARD was

12.5% with 98.9% of

readings falling within

Clarke Error Grid Zone A

and B

▪ Glycemic control data was

similar between CGM and

BGM testing with a mean

glucose of 177 mg/dl and

176 mg/dl, respectively
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▪ CGM identified a greater

proportion of partiicpants

with hypoglycemia than

did point-of-care BGM

(28% vs. 10%); true also of

severe hyperglycemia

>250 mg/dl (73% vs. 66%)

Accuracy of Abbott FreeStyle

Libre and Libre 2 Continuous

Glucose Monitoring in Inpatient

Diabetes Management

Jordan Wright, Alexander

Williams, Rita Weaver,

Jonathan Williams, Shichun

Bao

▪ Observational study

assessing the accuracy of

FreeStyle Libre (n=43)

and Libre 2 (n=34) in

non-critically ill

hospitalized adult patients

with diabetes

▪ Clark Error Grid analysis

showed that 98.8% of

values fell within Zones

A+B

▪ CGM values were lower

than point-of-care (POC)

BGM values at all blood

glucose levels

▪ Libre 2 was slightly more

accurate relative to POC

compared to Libre; Libre's

accuracy decreased

"minimally" over time

while Libre 2 did not

change

▪ MARD varied widely

between patients (<5% to

almost 50%) but the

variation did not correlate

with any captured clinical

values

Reliability of the FreeStyle Libre

Continuous Glucose Monitoring

System in the Inpatient Setting:

Implications for the COVID-19

Surge

Renee Murray-Bachmann,

Karina Ziskovich, Mulugeta

Sarbanes, Tung Ming Leung,

Alyson Myers, Swetha Murthi,

Leonid Poretsky

▪ Single-arm, prospective

study to assess the

accuracy of FreeStyle

Libre relative to BGM and

serum glucose testing in

non-critical patients
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(n=52; 96% type 2)

▪ MARD between Libre and

BGM was 15.6%; MARD

between Libre and serum

glucose values was 13.2%

▪ 58% of Libre values were

within 15% of the

associated BGM value

Comparison of Dexcom G6

Continuous Glucose Monitoring

Performance between Abdomen

and Upper Arm Placement in

Hospitalized Patients with

Diabetes

Alexandra Migdal, Karla

Zamudio, Mireya Perez-

Guzman, Thaer Idrees,

Bonnie Albury, Georgia Davis,

Maria Urrutia, Rodolfo

Galindo, Priyathama Vellanki,

Maya Fayfman, Saumeth

Cardona, Iris Castro-

Revoredo, Francisco Pasquel,

Limin Peng, Guillermo

Umpierrez

▪ Feasibility study

investigating accuracy of

Dexcom 6 use placed on

upper arm vs. approved

adominal location in non-

critically ill hospitalized

patients with diabetes

(n=91; 99% type 2s)

▪ Found strong agreement

between arm and

abdomen blood glucose

values (concordance

correlation

coefficient=0.915)

▪ Suggests that upper arm

wear may be a viable

solution for hospitalized

patients with a

contraindication for

abdominal wear

CGM Use in Ambulatory

Insulin-Treated Patients

following Hospital Discharge

Ali Rizvi, Celeste Eberlein
▪ Six-month prospective

study assessing the impact

of early institution of CGM

in the hospital and post-

discharge on glycemic

outcomes in insulin-

treated patients (n=47)

▪ Used both FreeStyle Libre

and Dexcom G6

▪ A1c dropped from 9.8% to

7.4% at six months

(p<0.05), but Time in
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Range did not change

significantly (p=0.5)

▪ CGM continuation rate

was nearly 100%

Preclinical Study of a Combined

Insulin Infusion and Glucose

Sensing Device (Duo)

Gina Zhang, Evan Anselmo,

Lynette To, Sarnath Chattaraj
▪ Preclinical porcine model

study on the safety and

efficacy of its combined

insulin fusion and glucose

sensing device "Duo" over

seven days in six porcine

models with type 1

▪ Duo prototype was

developed based on

Medtronic's Extended-

Wear Infusion Set (EWIS)

and Guardian Sensor 3

sensor

▪ Duo achieved a 67%

seven-day survival rate,

which was slightly higher

than the survival rate

achieved by Medtronic's

Extended-Wear Infusion

Set in the same porcine

model (63%)

▪ There were no significant

differences in glucose

readings between Duo,

Guardian Sensor 3, and

BGM testing within the 70

mg/dl - 300 mg/dl range

(p>0.10)

GlucoMen Day CGM System

Accuracy Assessment in

Individuals with Type 1 Diabetes

Amra Simic, Marlene

Taucher, Daniel Hochfellner,

Tina Poettler, Felix Aberer,

Julia Mader

▪ Assessment of the

accuracy of GlucoMen

CGM compared to YSI and

BGM in 8 type 1s

▪ MARDs based on venous

and capillary references

were 9.7% and 13.1%,

respectively
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▪ 97.8% and 98.2% of

values fell within Clarke

Error Grid Zones A+B

with the YSI reference and

BGM reference,

respectively

Clinical Evaluation of a Long-

Term Optical Continuous

Glucose Monitoring (CGM)

System: Lumee Glucose

Khanh Tran, Chloe Nguyen,

Hiep Nguyen, Soya Gamsey,

Clayton Lepak, Kerstin Rebrin

▪ Feasibility study assessing

the safety and long-term

functionality of Lumee

Glucose compared to

BGM in 7 subjects (6 type

2s, 1 type 1) over three

months

▪ Lumee Glucose system

includes an implanted

Lumee sensor and an

optical reader placed on

the skin

▪ 84% of sensor tracings

had strong correlations

with BGM values

▪ Average MARD improved

over time from ~13% at

initial implantation down

to ~6% at 85 days

▪ During weeks 0-12, 99.8%

of readings fell within

Clarke Error Grid Zones

A+B

Flash Glucose Monitoring in the

Reduction of Hypoglycemia in

Diabetic Kidney Disease: A

Randomized Controlled Trial

James Ling, Jack Ng, Ronald

Ma, Alice Kong, Andrea Luk,

Cheuk Chun Szeto, Juliana

Chan, Elaine Chow

▪ RCT (n=94) to determine

whether FreeStyle Libre

use can reduce

hypoglycemia relative to

BGM in patients with

diabetes and moderate-to-

advanced CKD stages

(baseline A1c 7.4%)

▪ FreeStyle Libre group saw

a 16% reduction

hypoglycemia
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unawareness (as

measured by GOLD score)

from baseline to week 16;

BGM group saw no change

▪ FreeStyle Libre group saw

-3% greater reduction in

glycemic variability to

30% CV (p=0.05) and lost

an additional -7.7 kg of

body weight relative to the

BGM group

▪ At week 16, both FreeStyle

Libre and BGM cohorts

saw improvements in A1c,

time below range, Time in

Range, and time above

range; between-group

differences non-significant

Adding CGM to Diabetes Care of

Young Children with T1D

Increases Caregiver Time

Alexandra Glynn, Lauren

Kanapka, Kellee Miller, Lori

Laffel, Linda Dimeglio,

Thomas Songer

▪ Multicenter RCT

exploring the factors

which impact caregiver

time spent on child's

diabetes and investigating

the impact of introducing

Dexcom G5 CGM on

caregiver time burden

over 26 weeks

▪ Participants had children

with diabetes ages 2-8 and

either received BGM,

CGM with routine

training, or CGM with

family behavioral

intervention

▪ Found that some

caregivers for children

with type 1 are spending

20-30 hours per week on

type 1 activities

▪ 26 weeks after adding

CGM, caregivers spent
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+3.2 hours/week on

diabetes care

▪ 37% of those with children

on pump and BGM spent

>2 hours/day on diabetes

care compared to only 8%

of non-tech users'

caregivers

Success of CME at Improving

Knowledge of Clinical Use of

Real-Time CGM

Amy Larkin, Julie Schrand,

Anne Le
▪ Assessment of the efficacy

of an online, 15-minute,

CME-certified summary

on rt-CGM in improving

HCPs' knowledge about

rt-CGM

▪ 19% of diabetologists and

endocrinologists (D/E)

and 26% of PCP learners'

knowledge improved

(p<0.001) after the

intervention

▪ 33% of D/E and 46% of

PCP learners reported

increased confidence in

interpreting glucometric

data from CGM device, up

+11% and +23%,

respectively

Developing Self-Monitored

Blood Glucose Metrics

Correlated to Glycated

Hemoglobin to Improve Real-

World Evidence Generation

Magaly Perez-Nieves, Wei Lu,

Eric Meadows, Felicia Gelsey,

Ludi Fan, Roberta James

▪ Retrospective,

observational study of

Livongo members used to

develop additional glucose

management metrics

based on BGM values that

are correlated with A1c

▪ Limited BGM checking

limits the accuracy of

BGM-based A1c

predictions

▪ "All BGM" values had the

highest correlation with
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A1c, but the higher

percentage of "Before

Meal" BGM values caused

underestimation

A Novel, Automated AI Method

for Detecting and Classifying

CGM Patterns

Shiping Liu, Mansur Shomali,

Abhimanyu Kumbara, Anand

Iyer, Malinda Peeples,

Michelle Dugas, Kenyon

Crowley, Guodong Gao

▪ Development of machine

learning tool that can

detect CGM patterns

called "CGM events"

▪ Trained different models

on 17,280 data points

from 20 patients over 60

days

▪ System accurately

detected and classified

CGM events from actual

data

Automated Insulin Delivery, Pumps, and Pens
Preschool Pivotal: Omnipod 5 in Young Children (Ages 2-<6) Drives 0.5% A1c
Improvement, +2.6 Hours/Day Time in Range; No Recorded Severe Hypoglycemia
or DKA Events

Fresh off of positive pivotal trial results for Omnipod 5 in adults and older children at ENDO
2021, Insulet was back at ADA 2021 with final results from the hybrid closed loop system in young children
(ages 2-<6). Dr. Jennifer Sherr (Yale) presented the three-month results from the primary study (n=80).
Following the three-month study, participants continued into a 12-month extension phase. Of note, the study
is the largest study of a hybrid closed loop system in this age group to-date; as a reminder, Medtronic's
MiniMed 770G system is currently the only AID system in the US for children between the ages of 2-6. As
with the other pivotal trials, participants were tracked for fourteen days on standard therapy as baseline, then
used Omnipod 5 for three months. At baseline, the mean participant was 4.7 years old, weighed 43 pounds,
and had a baseline A1c of 7.4%. Twelve of the 80 participants were on MDI at baseline. The results are
summarized in the table below and we provide more discussion below.

Baseline Omnipod 5 Change

A1c 7.4% 6.9% -0.5%

Time in Range 57% 68% +2.6 hours/day

Time <70 mg/dl 2.2% 1.9% -4 min/day

Time <54 mg/dl 0.24% 0.26% +54 sec/day

Time >180 mg/dl 39% 30% -2.4 hours/day

Time >250 mg/dl 15% 9% -1.3 hours/day
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▪ The primary outcome, A1c, was reduced from 7.4% at baseline to 6.9% following three-
months of Omnipod 5 usage. Considering the group was fairly well-controlled at baseline, this is
a fairly impressive result. For reference, T1D Exchange's 2016-2018 data put average A1c at ~8.1%
for type 1s at five years old. Not too surprisingly, those with higher A1c at baseline saw a greater
improvement from Omnipod 5. For those with baseline A1c ≥8% (n=25), mean A1c fell a full
percentage point from 8.6% to 7.5%; for those with baseline A1c <8% (n=55), mean A1c fell from
6.9% to 6.6%. Viewing the data in a different way, the majority of the participants (54%) achieved an
A1c <7% at the end of the study, compared to 31% of the participants at baseline.

▪ Time in Range was improved by 2.6 hours/day using Omnipod 5, from 57% to 68%.
Like essentially all closed loop systems, the Time in Range improvement was largely driven by
reduced time in hyperglycemia. Time >180 mg/dl fell by 2.4 hours/day from 39% to 30%. Time
>250 mg/dl fell by 1.3 hours/day from 15% to 9%. On the hypoglycemia end, time <70 mg/dl fell
from 2.2% to 1.9%, or 4 minutes/day. Time <54 mg/dl increased non-significantly by ~54 seconds/
day. It's worth noting that this group was seeing very low rates of hypoglycemia at baseline, easily
meeting consensus goals even on standard therapy.

▪ Overnight Time in Range (defined as midnight to 6 AM) increased significantly from
58% to 81%. That translates to an additional 1.4 hours per night spent in range. The improvement
came from a 1.3 hour/night reduction in time >180 mg/dl, which fell from 38% to just 17%. Time
>250 mg/dl also fell greatly from 13% to 4%, or a 33 minutes/night reduction. As with overall
glycemic outcomes, overnight time in hypoglycemia remained largely unchanged. Time <70 mg/dl
fell from 1.7% to 1.6% (-1.6 min/night) and time <54 mg/dl grew non-significantly from 0% to
0.18%. More notably, sleep quality for parents and caregivers increased significantly with Omnipod
5 use (for more on PROs and Omnipod 5, see below). Measured by the Pittsburgh Sleep Quality
Index (scale from 0-21, lower is better), sleep quality improved from 5.5 to 4.5. Qualitatively, the
percentage of parents or caregivers reporting "very good" or "fairly good" sleep quality increased
from 65% to 90% with Omnipod 5; on the other end, the percentage of respondents reporting "very
bad" sleep quality went from 9% to 0 - that is absolutely fantastic news!
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▪ The Omnipod 5 system was safe for this sample of young children studied. Not a single
severe hypoglycemia or DKA event was recorded in the three-month study (~7,200 patient days) - a
striking result and one we've come to expect in closed loop trials. DKA, we also point out, is less
likely in Omnipod - while this trial has never been done (to our knowledge), we assume it's less likely
simply because there are no insulin sets. It's also far less likely, we'd imagine, with anyone on a
pump and CGM together since high glucose readings should sound alarms (unless they are turned
off) Participants spent 98% of time in the study in Auto Mode, which bodes very well for success
since it indicates that there must've been virtually no problems where a pod needed to be taken off.
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Medtronic's Extended-Wear Infusion Set Pivotal Trial Shows Seven-Day Survival
Rate of 75%; Participants Report Easier Insertion, More Comfort, and Higher
Convenience

In two late-breaking posters (100-LB and 101-LB), Medtronic presented highly-anticipated
results from the US pivotal trial for its Extended-Wear Infusion Set. The large, multi-center trial
(n=259) found that the Extended-Wear Infusion Set (EWIS) performed well with a survival rate at seven days
of 75%. For the comparator two- or three-day infusion sets, survival rate at their labeled length of wear (i.e., 2
or 3 days) was 67%. If inadvertent early removals were removed from the analysis, EWIS survival rate at
seven days ticked up to 78%. The study enrolled a total of 259 people with type 1 diabetes using the MiniMed
670G system (with Humalog or Novolog). Participants wore the two- or three-day infusion sets for two weeks
as run-in, followed by twelve consecutive sets of EWIS wear, producing data from just over 3,000 total EWIS
wear sessions.

▪ Importantly, the rates of device failure with EWIS were low. Of the 3,041 EWIS wear
sessions analyzed, there were eight cases of device-related unexpected hyperglycemia (0.6%).
(Severe hyperglycemia was defined as glucose >250 mg/dl and ketone levels ≥0.6 mmol/L.) There
were no cases of EWIS-related severe hypoglycemia or DKA.

▪ Use of the EWIS was associated with small, but meaningful improvements in glycemic
outcomes. As a reminder, participants were using MiniMed 670G during the trial. Mean Time in
Range improved from 72% using the control infusion sets to 74% with EWIS (+0.6 hours/day). Most
of this improvement came from reductions in hyperglycemia: time >180 mg/dl fell from 25% to 24%
and time >250 mg/dl fell from 5% to 4%. On the hypoglycemia end, time <70 mg/dl improved from
2.6% to 2.1%. Notably, mean time in Auto Mode increased from 77% during run-in to 85% with
EWIS.

▪ In a second poster, Medtronic shared very positive patient satisfaction results from
EWIS. Overall, the percentage of participants that was "Extremely Satisfied" or "Very Satisfied"
with EWIS on convenience of use was 91%. The percentage who were "Extremely Satisfied" more
than doubled compared to the three-day infusion set (31% vs. 74%). On ease of insertion, 93% of
participants were "Extremely Satisfied" or "Very Satisfied"; on comfort of wear, 86% of participants
were "Extremely Satisfied" or "Very Satisfied." Results for duration of wear and time required to
change sets were similar. On duration of wear, 83% of participants were "Extremely Satisfied" or
"Very Satisfied"; on time required to change sets, 91% of participants were "Extremely Satisfied" or
"Very Satisfied." As seen in the graph below, these were all significant improvements compared to
the three-day infusion set. Nearly three-quarters of participants (71%) stated that they "strongly
prefer" EWIS compared to their prior infusion set - this is unsurprising since no one looks to change
sets more often than they need to unless they think it's better for their health - overall, it is either
neutral or some hassle for everyone on sets.
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▪ The pivotal trial for EWIS completed back in November and as of May, the device has
already been submitted to the FDA. In Europe, EWIS has been CE-Marked since February
2020 and a limited launch of the device began in Finland in November. The positive data from the
US pivotal trial is a big win for patients, as improving infusion sets is a common request of patients
using pump systems. At last year's ADA, we also saw a poster from Medtronic estimating the 7-day
infusion set could save users 5-10 vials of insulin per year. With the recently CE-Marked Guardian 4
CGM and ongoing MiniMed 780G rollout internationally, Medtronic's pipeline remains active. In
the US, things are a bit slower with MiniMed 780G still under review at the FDA, along with data on
Guardian 4.

Insulet Omnipod 5 Extension Phase Results Show Sustained A1c Reductions (7.2%
to 6.7%) and Time in Range Improvements (+2.3 Hours/Day) Across Ages 14-70 at
Six Months

Following the publication of positive three-month pivotal trial results at ENDO 2021, Insulet
presented results from the three-month extension phase of the study. In a promising sign, 95% of
the participants who completed the original pivotal trial opted into the extension phase, resulting in 110
children (ages 6-<14) and 114 adolescents and adults (ages 14-70) in the extension.

Children Adolescents and adults

Baseline Pivotal Extension Baseline Pivotal Extension

A1c 7.7% 7.0% 6.9% 7.2% 6.8% 6.7%

Time in
Range

52% 68% 67% 64% 74% 73%

Time <70
mg/dl

1.3% 1.5% 1.4% 2.1% 1.1% 1.0%

Time 46% 30% 31% 33% 25% 25%
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>180 mg/
dl

▪ The improvement in the primary outcome, A1c, was maintained through the extension
phase. During the pivotal trial, mean A1c for children improved from 7.7% to 7.0%; at the end of
the extension (i.e., six months after Omnipod 5 initiation), mean A1c was 6.9%. Similarly, mean A1c
for adolescents and adults fell from 7.2% to 6.8% at the end of the pivotal; A1c at the end of the
extension was 6.7%. Viewed another way, over half of the children (54%) and nearly three-quarters
of the adolescents and adults (73%) recorded an A1c <7% after six months of Omnipod 5.

▪ Similarly, Time in Range improvements seen in the pivotal study were maintained
through the extension phase. For children, Time in Range improved by 3.7 hours/day from 52%
to 68% during the pivotal; at the end of the extension phase, mean Time in Range was 67%,
representing a 3.5 hours/day improvement from baseline. For adolescents and adults, Time in
Range improved by 2.3 hours/day at the end of the extension phase compared to baseline at 73% vs.
64%. There were no episodes of severe hypoglycemia during the entire extension phase.

InPen Initiation Associated with Slight Improvements in GMI and Time in Range
for People with Type 1 or Type 2 Diabetes with Poor Baseline Control (GMI >8%
And ≥9.5%); Users Still Spending Two-Thirds of Day in Hyperglycemia

Closing out a session on insulin delivery, Medtronic's Dr. Robert Vigersky presented results
from a pre-post analysis of InPen users with poor glycemic control at baseline. In general, InPen
delivered slight improvements in both GMI and Time in Range, with A1c typically improving by 0.1% and
Time in Range by ~30 minutes/day for those with baseline GMI >8%. The study included participants with at
least 30 days of CGM data available before and after initiating InPen sometime between January 2018 and
October 2020. The analysis only included users with baseline GMI >8%, resulting in data from 423 real-world
users. Of the 423 participants, 123 were adolescents, 250 were adults, and 50 had no age information. The
majority had type 1 diabetes (99% of adolescents and 83% of adults) and at baseline, both groups had mean
GMIs of 8.7%-8.8%.

▪ Following three months of InPen use, mean GMI fell slightly from 8.7% to 8.6%.
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Looking at Time in Range, mean Time in Range increased from 31% at baseline to 33% following
three months of InPen, an improvement of 33 minutes/day. This improvement came from a
reduction in time >180 mg/dl from 68% to 66%. While the improvement is encouraging, two-thirds
of the day in hyperglycemia is a striking number. The number highlights the massive difficulty in
properly dosing accurately and confidently, as well as the need for greater support for MDI users. As
a separate point, the 8.7% GMI value at baseline would correlate to a Time in Range of ~23% using
Dr. Roy Beck's linear model published in JDST in 2019 and ~44% using Dr. Vigersky's model
published in DT&T in 2019. The actual value in this sample, 31%, falls in between those two models.

Pre-InPen Post-InPen Change

GMI 8.7% 8.6% -0.1%

Time in Range 31% 33% +2.3%

Time >180 mg/dl 68% 66% -2.4%

Time <70 mg/dl 1.0% 1.0% --

▪ Looking at an even more poorly controlled group, InPen's effect size was increased.
For the 103 participants with baseline GMI ≥9.5%, InPen delivered a 0.3% reduction in GMI from
9.6% to 9.3%. Time in Range was increased from 19% to 24%, or about 1.2 hours/day. As with the
above group, all of this improvement came from time >180 mg/dl, as the group was spending very
low amounts of time below range. Again, the very low Time in Range values and massive amounts of
time spent in hyperglycemia are striking.

Pre-InPen Post-InPen Change

GMI 9.6% 9.3% -0.3%

Time in Range 19% 24% +5.0%

Time >180 mg/dl 81% 76% -5.1%

Time <70 mg/dl 0.5% 0.6% +0.1%

▪ Interestingly, with use of InPen, the average number of boluses delivered per day
decreased from 3.7 to 3.6. During the first month of InPen use, users averaged 3.7 boluses per
day. During the third month of InPen use, users averaged 3.6 boluses per day. This slight reduction
in bolus frequency was offset by an increase in average dose amount. During the first month, the
average bolus delivered was 7.1 units, compared to 7.7 units during the third month. Despite the very
concerning Time in Range and hyperglycemia results reported in this population, we relished seeing
the real-world evidence (RWE) from these MDI users and the improvements seen with use of the
connected pens.

RCT of Children and Young Adult Type 1s (n=46) Sees +3.6 Hour/Day
Improvement in Time in Range to 68% with CamAPS FX System; A1c Drops From
7.9% to 6.8%

During an evening session on insulin delivery systems, Dr. Julia Fuchs (University of
Cambridge, UK) read out data from an RCT comparing CamDiab's CamAPS FX AID system to
standard insulin pump therapy in children and adolescents with type 1. The study included 46
children and adolescents with type 1 (ages 6-18) who were on pump therapy at baseline. Participants were
randomized to either use the CamAPS FX system (n=21) or standard care (n=25) for six months. As a
reminder, the CamAPS FX system was CE-Marked for use in type 1s in March 2020 and uses an Android app
(including smartphone control), Dexcom G6, and either the SOOIL Dana Diabecare RS pump or the Dana-i
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pump. The algorithm modulates insulin delivery every 8-12 minutes, requires a simple setup of body weight
and total daily dose, and is "highly adaptive" based on daily insulin needs, diurnal insulin needs, postprandial
insulin needs independent of pump basal, insulin-to-carb ratio, and correction factor settings. Notably, the
algorithm is housed on the app, which means that unlike Omnipod 5 or Control-IQ, CamAPS FX users need to
keep the app in range of the system to stay in closed loop. See more details on the system here.

▪ In the RCT, youth using the CamAPS FX system saw -1.05% adjusted A1c reduction
relative to the control group, falling from 7.9% at baseline to 6.8% at six months (p<0.0001
between groups). Time in Range increased an adjusted +3.6 hours/day in the CamAPS FX group to
63% at six months (p=0.0001). Time above range fell an adjusted -4.4 hours/day from 24% at six
months. Time below range did not change significantly but trended toward a slight adjusted +45
minutes/day to 10.8% at six months (p=0.15). This was surprising to us, and so far, Dr. Fuchs has
not offered any commentary to explain this trend but we will be following up to ask. The control
group did not see a significant difference in A1c, Time in Range, time above range, and time below
range from baseline to six months. The CamAPS FX system was also shown to be safe with a severe
hypoglycemia rate lower than that reported by the T1D Exchange (11.3 vs. 25.2), three severe
hypoglycemia events due to what Dr. Fuchs characterized as abnormally insulin sensitive days, and
no DKA.

CamAPS FX
Group at Six
Months

Absolute Change
from Baseline

Adjusted Change
from Baseline

P Value for
Adjusted
Change

A1c 6.8% -1.1% -1.05% <0.0001

Time in Range 63% +3.1 hours/day +3.6 hours/day 0.0001

Time >180
mg/dl

24% -4.1 hours/day -4.4 hours/day 0.0001

Time >250
mg/dl

2.8% -56 minutes/day -47 minutes/day 0.03

Time <70 mg/
dl

10.8% +32 minuets/day +45 minutes/day 0.15

Time <54 mg/
dl

2.9% +7 minutes/day +13 minutes/day 0.16

▪ For context, these results are generally in line with what we've seen from other
pediatric AID trials. As shown below, the CamAPS FX RCT saw comparable or greater Time in
Range improvements and greater A1c improvements as compared to the pediatric trials for MiniMed
670G, Control-IQ, and Omnipod 5. This is particularly impressive given that it was an RCT rather
than a single-arm study like the MiniMed 670G and Omnipod 5 pivotal studies.

Design Age Range Time in Range A1c

CamAPS FX Six-month RCT 6-18 63% (+3.6 hours/

day)

6.8% (-1.05%)

MiniMed 670G Three-month,

single-arm

14-21 67% (+1.7 hours/

day)

7.1% (-0.6%)

MiniMed 670G Three-month, 6-13 65% (+2.2 hours/ 7.5% (-0.4%)
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single-arm day)

Control-IQ Four-month RCT 6-13 67% (+3.4 hours/

day)

-

Omnipod 5 Three-month,

single-arm

6-13 68% (+3.7 hours/

day)

6.9% (-0.7%)

▪ The CamAPS FX study also compared a larger control group (n=68) to a group of
Cambridge algorithm users who either used the earlier FlorenceM hardware model or
the newer CamAPS FX system (n=65). For background, the FlorenceM system uses a locked
Android smartphone with the Cambridge algorithm, a Guardian Sensor 3 CGM, and MiniMed 640G.
When combined together FlorenceM and CamAPS users saw a significant 0.3% A1c reduction to
7.9% at six months compared to the control group (p=0.02). Time in closed loop improved
significantly with the updated CamAPS FX hardware system, improving from 40% with FlorenceM
to 92% with CamAPS FX. Dr. Fuchs attributed the low time in automode with the FlorenceM system
to its calibration requirement and greater frequency of device failure, neither of which was seen in
the CamAPS FX cohort. As shown below, in the CamAPS FX cohort, time in auto mode was high
across all six months.

Real-World Retrospective EHR Review Shows Older Type 1s See +3.1 Hour/Day
Increase in Time in Range to 77% Three Months Following Control-IQ Initiation

In an early morning session, Dr. Elena Toschi (Joslin) read out data from a retrospective EHR
analysis of older adults who initiated Control-IQ use. The real-world analysis included 39 older type
1s (mean age 70, 42 years of diabetes, baseline GMI of 6.9%) who initiated Control-IQ between January and
December 2020 and compared CGM data for the two weeks prior to initiation to CGM data in three months
following initiation. Excitingly, participants' Time in Range increased dramatically, rising +3.1 hours/day to
77% following Control-IQ initiation (p<0.001). Also promising, time in hyperglycemia fell -2.6 hours/day to
18% (p<0.001). There was no significant change in time >250 mg/dl, which was 3.1% on Control-IQ so below
the recommended percentage already. GMI fell a small but significant 0.1% to 6.8% post-Control-IQ initiation
(p=0.002), which we'd like to explore further with Dr. Toschi to see if we might be able to get the mean
glucose so we could explain a little more fully how you can tell far more with TIR info than just A1c or GMI
info. Glycemic variability (%CV) fell from 34% to 28% (p=0.001) - this is basically another way to show
standard deviation. We also note that, at baseline, virtually all (97.5% and 95%) of participants had previous
pump and CGM experience, respectively, suggesting that the results may not be as generalizable to a
population of older adults initiating Control-IQ from MDI.

▪ Importantly, participants saw a 13 minute/day decline in time <70% to 1.9%, or 27
minutes/day (p=0.05). As a reminder, consensus targets for older adults that are personalized
may be different from standard targets, depending on their risk of hypoglycemia, so rather than
aiming for <4% of time <70 mg/dl, the target for older "medically frail" adults is <1%, or less than 15
minutes/day - see here for more. According to Dr. Toschi, participants' inability to achieve the target
even on Control-IQ showcases just how challenging this target is to achieve in real life, even with the
newest technology. While we agree, and while we see that the lower percentage in hypo is done for
the safety of older folks who may be "medically frail," we also point out that if the people are alert
and see the alarm coming, the time < 70 mg/dl will be less worrisome.

www.closeconcerns.com 242

https://www.closeconcerns.com/knowledgebase/r/c84d735e#DCLP5:_Control-IQ_in_Children_Ages_6-13_Drives_Significant_Time_in_Range_Improvements_67_vs._55_Massive_Improvements_at_Night_80_vs._54_93_Time_in_Closed_Loop_Video
https://www.closeconcerns.com/knowledgebase/r/2484b2f6#Omnipod_5_pivotal_for_children_ages_6-14:_TIR_3.7_hoursday_to_68_A1c_improves_from_7.7_to_7_massive_reductions_in_hyperglycemia_-3.6_hoursday_180_mgdl
https://diatribe.org/time-range


▪ Participants' total daily insulin dose did not change with the initiation of Control-IQ,
staying about flat at 31 U/day. However, the basal/bolus distribution of insulin did change with the
initiation of Control-IQ. Specifically, the percentage of total daily dose administered as a bolus dose
fell from 46% to 38% (p=0.05) due to use of Control-IQ's auto-correction boluses, which made up
10% of participants' total daily insulin doses after Control-IQ initiation.

▪ Of the original 48 patients identified to have received prescriptions for Control-IQ,
nine did not initiate use. Dr. Toschi drilled down into the nine non-initiators' reasons: (i) two
failed pump initiation due to dexterity and eyesight challenges; (ii) four had other unspecified
challenges moving onto a new system; and (iii) three had not moved onto Control-IQ when the data
was analyzed, but there were no records of the reason. It's worth paying attention to these 19% of
Control-IQ prescriptions that didn't result in initiation. When extrapolated out into the larger
population, that is a lot of people missing the opportunity to see improved outcomes with Control-
IQ use. While some of these challenges (e.g., dexterity and eyesight) might be hard to address
without changing the design of AID systems themselves, the four who had unspecified challenges
may have needed additional support tailored to their needs as older adults. This is something that
could be addressed in clinical settings or by company support representatives and deserves further
investigation.

Medtronic Product Theater - First Look at Real-World Data From MiniMed 770G:
Mean Time in Range of 71%; Gesture-Based Automatic Meal Detection with Klue

During Medtronic's Friday morning Product Theater, titled "Shared Decision Making with
Diabetes Technology," Dr. Robert Vigersky (Medtronic Diabetes) shared our first batch of real-world data
from MiniMed 770G users. As a reminder, the MiniMed 770G launched in the US starting in November,
making AID available to children between 2-6 years old for the first time. The results presented by Dr.
Vigersky came from patient data uploaded to CareLink between November 2020 and March 2021 and
included patients with at least ten days of sensor data. In total, this analysis included 11,909 people with
diabetes. Mean Time in Range was 71% and mean sensor glucose was 156 mg/dl, translating to a GMI of 7.0%.
Time in hypoglycemia was very low with just 1.8% of time <70 mg/dl and 0.4% of time <54 mg/dl. Time in
hyperglycemia was higher with 27% of time >180 mg/dl and 6% of time >250 mg/dl. At 70% Time in Range,
the results for MiniMed 770G are comparable to real-world data we've seen from MiniMed 670G users (see
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data from Barbara Davis Center and Medtronic). This isn't surprising, considering the MiniMed 670G and
770G systems use the same algorithm. At ATTD earlier this month, we got our first look at real-world data
from MiniMed 780G showing a mean Time in Range of 76% and GMI of 6.8%. Of course, that analysis took
place in Europe and we don't have a great sense for the baseline characteristics of each population.

▪ Over half of MiniMed 770G users in the real-world (56%) were able to achieve a Time
in Range >70%. Of course, that still means there is a lot of opportunity for more patients to reach
goal (44% of users), but having the majority of people with diabetes achieve a Time in Range >70%
is still an impressive feat. According to Dr. Vigersky, that 56% is an improvement from 48% of real-
world MiniMed 670G users meeting the same goal. Almost exactly half (50.4%) of MiniMed 770G
are meeting a GMI target of <7%.

▪ To close out the product theater, VP of R&D Ali Dianaty provided a quick rundown of
Medtronic's Diabetes pipeline. Most of the projects were items we've known for a while, such as
the recently CE-Marked Guardian 4 sensor (set for launch in Europe in the fall), fully-disposable and
smaller Synergy CGM, and seven-day Extended-Wear Infusion Set (launched in Europe). Mr.
Dianaty also referenced Medtronic's work on bringing smartphone bolus capability to the MiniMed
700 series systems, something we heard for the first time at ATTD 2021.

◦ Mr. Dianaty shared more details on Medtronic's plan to bring smart bolus
reminders to Medtronic's AID users. The feature will use an Apple Watch and
gesture-based tracking to automatically detect when a person is eating; if a meal is
detected and the user has not performed an insulin bolus, the system would be able to
remind the user. During Q&A, Mr. Dianaty also mentioned that the tracking might be
accurate enough to provide an estimate for the carb content for the meal. The core
technology for this feature comes from Klue, a startup which Medtronic acquired in 2019.
While Mr. Dianaty didn't share any specific plans or timelines to bring this feature to
users, based on the slide below, we'd speculate this could appear as a "system
enhancement" to MiniMed 780G, rather than requiring a full-on upgrade to Medtronic's
next-gen AID system, currently referred to as "Personalized Closed Loop."
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Feasibility Study of Capillary Bio's SteadiSet Infusion Set Shows 88% Survival Out
to Seven Days (n=41 sets); Close Concerns Q&A with CEO Paul Strasma

In an exciting poster, University of Melbourne's Prof. David O'Neal presented results from a
feasibility study of Capillary Bio's SteadiSet infusion set. Twenty adult participants with type 1
diabetes took part in the study, with eleven participants using the MiniMed 640G system, three using
MiniMed 670G, and six using Tandem t:slim X2. The study took place over three weeks with participants
inserting a new infusion set every seven days (or earlier, upon infusion set failure). For the first week,
participants used an external pump and the set infused saline, rather than insulin. During that period, 19 of
the 20 infusion sets survived out to seven days. For weeks two and three, the participants infused insulin
lispro with 36 of the 41 infusion sets surviving out to seven days (88%). Albeit in a much smaller study, the
88% survival rate at seven days with insulin infusion compares to a survival rate of 75% reported by
Medtronic's Extended-Wear Infusion Set in its US pivotal trial, which was also presented at this year's ADA.
Of course, both of these infusion sets represent major upgrades over traditional 2-3-day infusion sets, which
not only have shorter wear time, but also have survival rates of ~60%-80% out to two or three days.

Reasons for removal Number of sets (n=41) Percentage

Seven-day wear reached 36 88%

Uncorrectable hyperglycemia 3 7%

Hyperglycemia with ketones 1 2%

Infection 1 2%

Occlusion 0 0

▪ Of the five infusion sets that did not survive out to seven days, three were removed
early due to uncorrectable hyperglycemia (7%). Another infusion set was removed early due
to hyperglycemia with ketones (defined as glucose >250 mg/dl and ketones ≥0.6 mmol/L). Finally,
one set was removed due to infection (defined as erythema or induration >1 cm in diameter).
Impressively, there were no pump occlusions reported and upon post-removal examination, there
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were no cases of cannula kinking. Total daily dose of insulin remained consistent throughout the
seven days, although a subset of participants did increase their use of insulin through the week.

▪ This weekend, we had a chance to talk with Capillary Bio CEO Paul Strasma. Mr.
Strasma shared that the company closed a convertible note offering in the first quarter of this year,
bringing the company's total funding raised to-date to $20 million. As a reminder, Capillary Bio also
received a $1.5 million loan from the Helmsley Charitable Trust back in October 2020. We also
asked Mr. Strasma why the SteadiSet reported such a high survival rate out to seven days, and Mr.
Strasma highlighted a few features in particular: (i) the coil-reinforcement in the cannula, which is
designed to prevent kinking; (ii) the side ports, which help insulin infusion to continue even if the
cannula tip is occluded; and (iii) the coil's filtering of insulin aggregates that helps to prevent
occlusion. We saw a cool slide demonstrating the side port feature at ATTD 2021, which we've
included below. The tip of the cannula is occluded, but three green blooms are visible,
demonstrating that insulin is still being delivered from the cannula's side holes.
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Close Concerns' Q&A with Capillary Bio CEO Paul Strasma

Q: With this feasibility study completed, what studies are on the horizon for Capillary Bio?
Can you share what those timelines look like? How large are those planned enrollments?

Capillary has completed an initial cohort of participants in our pharmacokinetics study (NCT04398030) and
we are planning a pilot (NCT04591925) and pivotal study of our SteadiSet Infusion Set. We are looking to
power those studies appropriately to support FDA clearance and CE Marking of a seven-day extended wear
claim.

Q: How will the cost of SteadiSet compare with traditional 3-day infusion sets? With
Medtronic's EWIS?

Our goal is to be cost-neutral on a per-day of wear basis across the channel (pump user, distributor and
insurance) relative to traditional 3-day infusion sets. Today, a one-month supply box of ten infusion sets often
isn't enough to support a full month of insulin therapy because of the poor reliability of traditional infusion
sets. In contrast, we expect SteadiSet users to realize real savings both from more reliable infusion sets and
less frequent site changes. Reducing unplanned infusion site changes means both less supply waste and less
insulin lost to priming.

Q: Is seven days the goal with the SteadiSet? Is there any reason to think that wear-length
could be extended towards 10 or even 14 days?

Yes, our commercial goal for extended wear is seven days. Current insulins are labeled for up to seven days of
stability in the pump reservoir and most insulin pump users have been trained to change their supplies at the
same time. Preliminary clinical data does show that some insulin pump users may be able to go more than
seven days between site changes, which is of great interest when considering the possibility of combination
devices that include both a glucose sensor and insulin infusion set.

Q: What is the company's financial situation? Are you looking to raise a Series A anytime
soon?

The company has raised $20 million to date, including a convertible note offering that closed in Q1 2021. We
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are now focused on executing a structured Series A financing process to secure the capital necessary to
conduct a pivotal study, support regulatory clearance and commercialize this best-in-class technology.

Q: Why do you think the data shows a higher percentage CapBio's SteadiFlow cannula
technology surviving 7-days relative to clinical studies of extended-wear with other infusion
sets?

We think that the results of other extended-wear clinical studies illustrate that some improvement was
possible from optimizing the adhesives, inserters and tubing used by traditional infusion sets. Most of these
components have been unchanged for nearly two decades. At CapBio, we focused on understanding the many
ways infusion sets fail including kinking, pain, site reactions and occlusions. Our SteadiFlow technology with
its flexible, coil-reinforced cannula is kink-proof and was designed to slow the tissue response due to
mechanical stresses. The side ports spread out the insulin into more tissue for more reliable absorption and
fewer occlusions. The coil also traps particles before they can be infused, including aggregates that might form
in the reservoir or tubing during insulin delivery. Having addressed each of these contributors to set failure
and site reactions, the data shows SteadiFlow technology has best-in-class 7-day survival performance.

Short Cross-Over RCT (n=20) Shows that the Bi-hormonal iLet AID System
Achieves +1.7 Hours/Day in Range (77%) Compared to Insulin-Only System at 110
mg/dl Setpoint While Also Reducing Hypoglycemia

Dr. Luz Castellanos (Massachusetts General Hospital) shared data from an RCT comparing the
bi-hormonal and insulin-only configurations of Beta Bionics' iLet AID system with two glucose
setpoints: 110 mg/dl and 130 mg/dl. The study was conducted in 2017 with the 2017 model of the Bionic
Pancreas (i.e., iLet), which consisted of an iPhone 4S controller, a Dexcom G4 CGM, and two smartphone-
controlled Tandem t:slim X2 pumps that administer insulin and/or glucagon. Twenty adult participants with
type 1 (age 38, 24 years of diabetes, 7.45% baseline A1c) were randomized into one of four arms: (i) the bi-
hormonal configuration with a 110 mg/dl glucose target; (ii) the bi-hormonal configuration with a 130 mg/dl
target; (iii) the insulin-only configuration with a 110 mg/dl target; and (iv) the insulin-only configuration with
a 130 mg/dl target. After three days of use, participants were switched to the other glucose set point.
Importantly, the study was double-blinded so those on the insulin-only configuration received placebo rather
than dasiglucagon, avoiding bias, particularly in the reporting of nausea and other side effects.

Insulin-Only iLet Bi-hormonal iLet

110 mg/
dl

130 mg/
dl

P-value 110 mg/
dl

130 mg/
dl

P-value

Mean
Glucose

153 mg/dl 161 mg/dl p>0.05 148 mg/dl 156 mg/dl p>0.05

Time in
Range

70% 67% p>0.05 77% 71% p>0.05

Time <70
mg/dl

3.1% 1.8% p>0.05 1.1% 0.8% p>0.05

Time <60
mg/dl

1.04% 0.17% p>0.05 0.1% 0% p>0.05

Time <54
mg/dl

0.5% 0% p>0.05 0% 0% p>0.05

▪ At the 110 mg/dl setpoint, the bi-hormonal system achieved a +1.7 hour/day
improvement in Time in Range compared to the insulin-only system, as well as a -14
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minute/day reduction in time <60 mg/dl. Specifically, the insulin-only arm achieved a Time in
Range of 70% and 1.04% time <60 mg/dl while the bi-hormonal configuration saw a 77% Time in
Range and spent only 0.09% of time <60 mg/dl. At the 130 mg/dl setpoint, there were no significant
differences in Time in Range, time <60 mg/dl, total daily insulin dose, and carbohydrate intake;
however, all of these variables trend toward improvements in the bi-hormonal arm. At both setpoint
glucose targets, the bi-hormonal and insulin-only configurations achieved statistically equivalent
mean glucose values. With the 110 mg/dl setpoint, the bi-hormonal configuration and insulin-only
configuration achieved mean glucose values of 148 mg/dl and 153 mg/dl, respectively (p=0.21).
With the 130 mg/dl setpoints, these values increased to 156 mg/dl and 161 mg/dl, respectively
(p=0.11). Importantly, participants did not report any difference in nausea between the insulin-only
and bi-hormonal configurations at either setpoint.

▪ Participants on the bi-hormonal configuration spent 0% of time <54 mg/dl with both
the 110 mg/dl and the 130 mg/dl setpoints. Likewise, participants on the insulin-only 130 mg/
dl setpoint configuration spent 0% of time <54 mg/dl. On the 110 mg/dk configuration, those on the
insulin-only system spent 0.5% time <54 mg/dl. There was less hypoglycemia in the insulin-only
configuration when the setpoint increased to 130 mg/dl vs. the 110 mg/dl target (p=0.03) while with
the bi-hormonal system, both setpoints achieved equally impressively low rates of hypoglycemia.

▪ Participants on the insulin-only configuration saw a statistically significant -8 mg/dl
reduction in mean glucose when on the 110 mg/dl configuration as compared to the 130
mg/dl configuration (153 mg/dl vs. 161 mg/dl). While only 30% of participants achieved a mean
glucose <154 mg/dl (GMI <7%) with the 130 mg/dl target, 60% of participants on the 110 mg/dl
target achieved the target. Although those on 110 mg/dl saw mean glucose improvements, there
were no statistically significant differences in Time in Range (67% with 130 mg/dl, 70% with 110
mg/dl) or time <60 mg/dl between groups. That said, time <60 mg/dl did trend toward reduced
hypoglycemia in the 130 mg/dl group compared to the 110 mg/dl group (0.17% vs. 1.04%), although
there was not a statistically significant trend. Participants saw a statistically significant 0.13 U/kg/
day increase in total daily dose when configured to the 110 mg/dl target compared to the 130 mg/dl
target (0.70 U/kg/d vs. 0.57 U/kg/d).

▪ Participants on the bi-hormonal configuration did not see a statistically significant
difference in mean glucose when on the 110 mg/dl vs. 130 mg/dl setpoint
configurations (148 mg/dl vs. 158 mg/dl). That said, 65% of participants on the 110 mg/dl set
point achieved a mean glucose <154 mg/dl (GMI <7%) while only 35% of those on the 130 mg/dl
achieved the <154 mg/dl mean glucose target. As with the insulin-only configurations, there was not
a significant difference in Time in Range between setpoints; however, the data trended toward an
improvement in Time in Range with the 110 mg/dl set point (77% vs. 71% with 130 mg/dl set point).
No time was spent <60 mg/dl with the 130 mg/dl setpoint, and only 0.09% of time was <60 mg/dl
in the 110 mg/dl setpoint (p>0.05). As expected, those on the 110 mg/dl setpoint had a significantly
higher total daily insulin dose (0.67 U/kg/d vs. 0.53 U/kg/d) and total daily glucagon dose (5.1 µU/
kg/d vs. 2.2 µU/kg/d) than those on the 130 mg/dl setpoint.

▪ This data is part of a larger trial assessing five glucose targets compared to usual care:
100 mg/dl, 110 mg/dl, 115 mg/dl, 130 mg/dl, and 145 mg/dl. We'd certainly be curious to see
the larger trial's data comparing all of these setpoints. Based on data on Medtronic and Insulet's
multiple setpoints for MiniMed 780G and Omnipod 5, the lower setpoints seem to achieve better
glycemic control without a significant increase in hypoglycemia, so we'd expect a similar finding for
Beta Bionics' iLet, particularly in the dual-hormone configuration.

Sub-Analysis of the CLIO Study Shows A1c Improvements in White, Latinx, Black,
and Asian Participants; Black Participants' Time in Range is Significantly Lower
than Others after 21 Days of Control-IQ Use

On Sunday morning, Tandem's Dr. Steph Habif presented early results from the ongoing CLIO
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study that show differences in glycemic control by ethnicity in type 1s on Control-IQ (n=1,105).
The CLIO study includes 1,105 adults with ≥21 days of Control-IQ data on t:connect and ≥75% CGM wear, of
whom 963 are white, 72 are Latinx, 45 are Black, and 25 are Asian. At baseline, a higher proportion of Asian
and Black participants were on MDI compared to white participants (36% vs. 35.6% vs. 20.6%), and a higher
proportion of Asian participants were CGM-naïve than any other group (20% Asian, 16% Black, 15% Latinx,
12% white). All ethnic groups saw improvements from baseline A1c to GMI 21 days after initiating Control-IQ
use. The greatest improvement was seen among Black participants who started at the highest baseline A1c of
~8.1% and had a 21-day GMI of ~7.3%; however, Black participants' average GMI was still higher than that of
other ethnic groups after initiating Control-IQ. We'd also note that another presentation during this session
showed that there is higher discordance between A1c and GMI in non-white groups, which could impact the
validity of these results and overestimate improvements in non-white participants because of different metric
used at baseline and after Control-IQ initiation.

▪ After 21 days of Control-IQ use, Black participants' average Time in Range was only
63%, as compared to 72% among white participants, 71% among Latinx participants, and
75% among Asian participants. Differences in Time in Range between Black and other groups
remained significant when controlled for age, gender, reported exercise, annual income, and prior
therapy (p=0.0004). Black participants also spent 11% of time >250 mg/dl, almost double the
amount of time >250 mg/dl than any other group with white participants at 5%, Latinx participants
at 6%, and Asian participants at 3%. This clearly signals the need for greater attention to the
inequities faced by Black people with diabetes, as even with access to technology, they are still
achieving lower glycemic control.

Preclinical Study Finds that Medtronic's "Duo," A Dual Glucose-Sensing and
Insulin-Infusing Device, Effectively Measures Glucose and Has 67% Seven-Day
Survival Rate in Porcine Model (n=15 Wears); Human Feasibility Studies Ongoing

In an under-the-radar poster (692-P), Medtronic presented preclinical porcine model data on
the safety and efficacy of its combined insulin fusion and glucose sensing device, which the
poster referred to as "Duo." The study assessed Duo's safety and efficacy over seven days in six porcine
models with type 1 diabetes. The Duo prototype was developed based on Medtronic's Extended-Wear Infusion
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Set (EWIS) and Guardian Sensor 3 CGM, both of which are indicated for seven-day wear (EWIS is only CE-
Marked in Europe currently, but we saw positive US pivotal results at this year's ADA). In the study, Duo was
used to administer Novolog insulin from a Medtronic pump. Each animal wore the Duo set two to three times,
resulting in 15 total wears. To compare Duo's glucose sensing capabilities, the porcine models also wore a
Guardian Sensor 3 CGM elsewhere on the abdomen, and blood glucose was measured via BGM five times per
day.

▪ On insulin infusion, Duo achieved a 67% seven-day survival rate, which was slightly
higher than the survival rate achieved by Medtronic's Extended-Wear Infusion Set in the same
porcine model (64%). Medtronic's Extended-Wear Infusion Set performed even better in humans,
achieving a 75% seven-day survival rate in the pivotal presented in two late-breaking ADA 2021
posters, suggesting that perhaps, a similar improvement could be seen for Duo when tested in
humans. There was also no significant difference in the total daily dose administered by the Duo set
and Extended Wear Infusion Set control during seven days of wear (p>0.10).

▪ Duo also performed well as a glucose sensor, despite being tested in a porcine model, which
has greater blood glucose variability (50 mg/dl - 700 mg/dl) than humans. There were no significant
differences in glucose readings between Duo, Guardian Sensor 3, and BGM testing within the 70
mg/dl - 300 mg/dl range (p>0.10). We'd be curious to know more about the hypoglycemic range,
which is generally the range where CGMs have historically been inaccurate though some have
improved significantly. Duo's accuracy as a glucose sensor suggests that the insulin infused through
the cannula did not appear to interfere with glucose signals. It's also worth noting that no adverse
events were detected, indicating that the Duo set was safe for use in the animal model.

▪ Excitingly, the poster notes that two Duo human feasibility studies are ongoing, both
of which were first posted on ClinicalTrials.Gov in March.

◦ The first, which was recruiting in March, is a four-week single-arm,
prospective study that will assess the use of Duo as the infusion set in the MiniMed
670G system in 15-20 adults with type 1 (NCT04823312). Participants also wear a
Guardian Sensor 3, the readings from which will be used in the 670G algorithm. Although
the Duo device also takes glucose measurements, Duo readings will be blinded to
participants in order to assess the accuracy of the readings without using the values to dose
insulin. This study is expected to complete in October 2021.

◦ Less information is available about the second study, which, as of March, was
not yet recruiting (NCT04810780). Like the first study, this study appears to be a
single-arm, prospective study that assesses Duo's safety and efficacy as a combined insulin
infusion and glucose sensing device in adult type 1s over four seven-day wears.
Participants will use Duo with either MiniMed 670G or MiniMed 640G and must have an
A1c <10% at baseline. As of March, this study aimed for 25 participants and was slated for
a June 2021 primary completion and a December 2021 secondary completion.

▪ Medtronic's publicly disclosed pipeline has frequent movement, but we first saw
reference to the "Duo" device at Keystone 2019, almost exactly two years. Given the
alignment of wear-times at seven days with EWIS and Guardian Sensor 3 (and Guardian 4), this
type of combined device could certainly make things easier for patients on AID systems, from
streamlining supply ordering to offering greater discretion. Of course, a natural next step would be
integration of an all-in-one patch that includes a pump (and insulin infusion), CGM, and AID
algorithm. Patch pumps have moved in and out of Medtronic's pipeline over the years, showing up
during the 2010 and 2012 Analyst Meetings, before disappearing in more recent years. Speculation
reignited after Medtronic announced a $337 million Diabetes R&D investment from Blackstone at
ADA 2020 designed to pull four undisclosed projects forward in Medtronic's pump and CGM
pipeline beyond Personalized Closed Loop and Synergy, the AID and CGM devices Medtronic has
focused on in its public pipeline remarks. Other companies to watch in this space include Korea's
EOFlow, whose EOPatch pump was recently CE-Marked, and SFC Fluidics, who recently signed an
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agreement with Diabeloop to bring an AID system to the US market.
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"Don't Let the Perfect Be the Enemy of the Good": Dr. Bruce Buckingham Argues
that Current AID Systems Achieve Strong Control Even with Missed Pre-Meal
Boluses, Looks Ahead to Further Improvements with Fully Automated Insulin
Delivery

During a fascinating session on the intersection of diabetes nutrition management and
diabetes technology, Dr. Bruce Buckingham (Stanford) discussed mealtime bolusing with AID
systems. Overall, he argued that already, the current AID systems achieve better glycemic outcomes while
allowing patients to reduce the burden of meal bolusing and carb counting. He also noted several pipeline
efforts to further automate carb counting and meal detection and to reduce the importance of pre-meal
bolusing in AID systems.

▪ Dr. Buckingham argued that current AID systems can achieve strong glycemic control
even with missed or late meal boluses, which had been very difficult to do before AID.
Drawing upon patient cases of youth on Omnipod 5, Control-IQ, and MiniMed 780G, Dr.
Buckingham showed that a range of patients achieved strong glycemic control with Time in Range
values >70% and A1c values <7% even while missing several meal boluses per week, if not daily.
Rather than focusing on those missed boluses, Dr. Buckingham suggested that he and other
providers could do a better job at focusing on the strong glycemic control achieved and the lessened
burden put on patients and their families through AID system use: "They are decreasing their
burden by not having to always bolus while still achieving good control."

▪ Using his own young adult patient as an example, Dr. Buckingham argued that
patients who are not achieving bolus and fingerstick testing targets are in fact "the
people who benefit them most" from AID systems. Dr. Buckingham discussed the case of a
20-year-old type 1 whose baseline A1c was 10.6% and who did not bolus or fingerstick test enough to
qualify for pump or CGM coverage based on his insurance. However, he joined the Control-IQ
pivotal trial and was able to achieve a GMI of 7.5% and a Time in Range of 58% after three months
on the system while bolusing only ~2.3 times/day. Dr. Buckingham noted that his patient felt
empowered and was more engaged in his diabetes management than before. Unfortunately, after the
trial, his inability to meet the bolus and fingerstick requirements for AID system coverage meant
that he lost coverage for Control-IQ and lost the glycemic control benefits he had experienced. Dr.
Buckingham used this case to argue that perhaps because of their limited bolusing and fingerstick
testing, patients like this 20-year-old "should be the first put on these systems."

▪ Looking ahead, Dr. Buckingham touched upon several innovations in the pipeline that
could further automate mealtime boluses. He argued that in the future, with faster-acting
insulins, like Fiasp and ultra-rapid Lispro, the time between insulin injection and insulin action will
be shortened, which may reduce the need for pre-meal boluses in AID systems. Likewise, automated
multihormone therapy systems that administer insulin for early increasing prandial glucose levels
and glucagon for late declining post prandial glucose levels are acting in a physiologic pattern. The
co-administer insulin and pramlintide is also based on the normal pattern of beta cell secretion, and
could lead to "full closed-loop" without the need for user meal announcements. For example, Beta
Bionics' bi-hormonal iLet system, which is slated for a pivotal trial in 2H21, will not require carb
counting and will simply ask users to compare their meal size to their usual meal size at that time of
day. Dr. Buckingham also argued that automatic meal detection, like that of Klue, which Medtronic
acquired in December 2019, could allow AID systems to detect and respond to meals before glucose
values begin to rise, which would further reduce the importance of meal announcements and pre-
meal boluses. Finally, he noted that algorithms that account for the glucose rate of change during a
meal could help in determining the need for more prolonged insulin delivery to cover a high fat/high
protein meal.
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Provider Perspective on Supporting Patients on DIY Automated Insulin Delivery
Systems with Natalie Bellini

In a session on DIY automated insulin delivery systems, Ms. Natalie Bellini (R&B Medical
Group) provided an overview of the HCP role in supporting patients using DIY systems. At her
practice, Ms. Bellini works with many patients with diabetes, and has 34 patients on DIY systems, most of
whom use Loop with Omnipod. From the provider perspective, Ms. Bellini acknowledged ethical challenges
that can come from offering patients DIY systems that are not regulated or approved by the FDA, but shared
that, in her opinion, by offering the technology and supporting patients who wish to use DIY systems
providers are empowering patients to take charge of their diabetes management. That said, Ms. Bellini
emphasized that these must be informed decisions on the parts of both the patient and provider and that the
provider must be committed to helping their patient successfully engage with a DIY system. Turning to
patient populations, Ms. Bellini offered advice on which patients are likely to be most successful on DIY
systems which in her mind include those who are proactive, motivated, confident in their diabetes
management, and tech-savvy, but not necessarily a technology expert. We think this last point is especially
important because it shows that many people can be successful on diabetes technologies without being
technology experts when they start their journey. To that end, we also recalled Mr. Gary Scheiner's five
considerations for which patients should consider DIY, which he presented at AADE 2019.

For providers who have chosen to support patients on DIY systems, Ms. Bellini provided an overview of
compatible devices and then walked through interpreting DIY system data on both Nightscout and Tidepool,
highlighting where providers can find a patient's time in range, 24-hour glucose patterns, and daily break-
downs. Ms. Bellini specifically highlighted that Nightscout offers users a live feed of their glucose data in real-
time unlike other data capturing services were data is retrospective. Additionally, Ms. Bellini discussed
Nightscout's Weekly Success feature that allows patients and providers to review daily and weekly patterns to
identify areas of success and areas for improvement. With all these features, Ms. Bellini emphasized the value
of providers having access to patient data and the importance of using this data to have meaningful and
actionable conversations with patients. For providers who are interested in supporting patietns on DIY
systems, Ms. Bellini recommended resources including LoopDocs, Loop and Learn, OpenAPS, and
AndroidAPS.
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Posters - AID, Pumps, and Pens

Title Authors Details + Takeaways

Infusion Set Survival and

Performance during the

Medtronic Extended-Wear

Infusion Set (EWIS) Pivotal

Trial

Bruce A. Buckingham,

Ronald L. Brazg,

Timothy S. Bailey, Yogish

C. Kudva, Satish K. Garg,

George Grunberger,

James Thrasher, Arvind

Cavale, Anuj Bhargava,

Barry Horowitz, Kevin B.

Kaiserman, Suiying

Huang, Vivian Chen,

Gina Zhang, Sarnath

Chattaraj, John Shin,

Robert Vigersky

▪ Single-arm, non-randomized,

non-inferiority trial with 259

type 1s, analysis of 6- and

7-days EWIS wear

▪ Mean age 45, 51.7% female, A1c

of 7.2%, all used MiniMed 670G

with either Humalog or Novalog

insulin; analysis included a total

of 1,561 Humalog infusion sets

and 1,480 Novolog infusion sets

▪ At 6 days, only 0.06% of all

Humalog infusion sets and

0.27% of all Novolog infusion

sets had failed

▪ At 7 days, 0.13% of Humalog

infusion sets and 0.41% of

Novolog infusion sets had failed

▪ No change in A1c or total daily

dose of insulin; patients saw a

modest improvement of +2.8%)

in Time in Range

Reported Satisfaction during

the Medtronic Extended-Wear

Infusion Set (EWIS) Pivotal

Trial

Ronald L. Brazg,

Timothy S. Bailey, Yogish

C. Kudva, Satish K. Garg,

George Grunberger,

Arvind Cavale, James

Thrasher, Anuj

Bhargava, Bruce A.

Buckingham, Barry

Horowitz, Kevin B.

Kaiserman, Suiying

Huang, Vivian Chen,

Gina Zhang, Sarnath

Chattaraj, John Shin,

Robert Vigersky

▪ Single-arm, non-randomized,

non-inferiority trial with 259

type 1s, analysis of participant

satisfaction during pivotal trial

on EWIS use

▪ Mean age 45, 51.7% female, A1c

of 7.2%, all used MiniMed 670G

with either Humalog or Novalog

insulin

▪ After using EWIS, 97%, 92%,

and 96% of participants were

either satisfied or extremely

satisfied with the comfort,

duration of wear, and

convenience of use respectively

compared to baseline standard

wear infusion sets (p<0.001)
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▪ Overall satisfaction +

preference for 7-day EWIS,

coupled with promising pivotal

data, showing <1% failure rate,

suggest potential reduction in

diabetes management burden

under EWIS use

Preclinical Study of a Combined

Insulin Infusion and Glucose

Sensing Device (Duo)

Gina Zhang, Evan

Anselmo, Lynette To,

Sarnath Chattaraj

▪ Preclinical study collecting

safety and efficacy data for

prototype insulin-delivery/

glucose-sensing combination

set ("Duo") with n=6 type 1 pigs

▪ 7-day survival rate (67%) of Duo

was similar to Medtronic 7-day

EWIS tested in same preclinical

model (64% survival rate)

▪ No significant difference in

glucose as measured by Duo

and Guardian Sensor 3 (p>0.1)

▪ Clinical feasibility of the Duo set

prototype is forthcoming

Comparison of Inpatient

Glycemic Control in Hybrid

Closed-Loop vs. Sensor-

Augmented Insulin Delivery

Systems

Yumiko Tsushima, Anira

Iqbal, James F. Bena, M.

Cecilia Lansang

▪ Analysis comparing inpatient

glycemic control between

patients using hybrid closed-

loop systems and patients on

standard insulin pumps

▪ N=15 standard pump users (8

female, mean A1c 7.5%) and

N=9 hybrid-closed loop users (7

female, mean A1c 8%)

participants

▪ Hybrid closed-loop users spent

had an average Time in Range

of 65% compared to 58% among

insulin pump users

▪ Hybrid closed-loop users had a

lower average length of stay in

the hospital at 4.1 days

compared to 5.3 days
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Glycemic Improvement in

11,273 Adults with Type 1

Diabetes (T1D) Using the

Omnipod Insulin Management

System over First 90 Days of

Use

Grazia Aleppo, Daniel

Desalvo, Felipe Lauand,

Sr., Lauren M. Huyett,

Jay Jantz, Albert Chang,

Todd Vienneau, Trang T.

Ly

▪ Retrospective observational

study with n=13,389 type 1s

characterizing patient-reported

clinical outcomes before and 90

days after initiation of Omnipod

system

▪ Mean age 40.5, 59% females,

mean A1c of 8.5% at baseline

▪ Significant decrease in average

A1c from 8.5% to 7.6%

(p<0.0001); largest A1c

decreases were observed in

patients with higher baseline

A1cs and those transitioning

from MDI

▪ The percentage of patients

achieving ADA recommended

A1c <7% increased to 30% from

20% at baseline (p<0.0001)

▪ Average number of

hypoglycemic episodes

decreased from 3.0 to 1.6 per

week, with lowest baseline A1cs

seeing greatest benefit

Feasibility of an Investigational

Extended Wear Infusion Set for

Insulin Pump Therapy (IPT) in

People with Type 1 Diabetes

Mellitus

David N. O'Neal, Nisha

Venkatesh, Katrin

Brown, Elif I. Ekinci,

Spiros Fourlanos, Jasmin

R. Kastner, Richard

Macisaac, Douglas B.

Muchmore

▪ Evaluating feasibility and device

performance of prototype

Steadiflow extended wear

infusion set in n=20 type 1s

▪ Intervention group had 3

infusion sets over 3 treatment

periods; period 1 had saline

pumps and periods 2 and 3

used insulin lispro

▪ 7-day survival rate of prototype

cannula was 95% for period 1

and 88% (n=41 infusion sets)

for periods 2 and 3 combined

▪ No kinked cannulas were

observed post removal and no

pump occlusion alarms were

recorded during the study
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period

Robust Glycemic Outcomes

after MiniMed Advanced

Hybrid Closed-Loop (AHCL)

System Use in the Pivotal Trial

Regardless of Previous Therapy

John Shin, Xiaoxiao

Chen, Margaret Liu,

Suiying Huang, Toni L.

Cordero, Andrew S.

Rhinehart, Robert

Vigersky

▪ Investigated advanced hybrid

closed-loop (AHCL) glycemic

control compared to that of

CSII, SAP, or HCL in n=157

type 1s >14 years old

▪ Participants underwent

≥2-week baseline run-in period

followed by AHCL

▪ Time in Range improved while

using the advanced hybrid

closed-loop system regardless of

baseline therapy

▪ HCL users saw a 4% Time in

Range improvement from 70%

to 74%; SAP users saw 5% Time

in Range improvement from

70% to 75%; pump users saw a

Time in Range improvement of

5% from 73% to 78%

Glycemic Outcomes of New

Inpen Smart Insulin Pen Users

Who Received Virtual

Onboarding Support

Madison Smith, Glen

Heungyong Im, Angela

Gaetano, Sneha

Thanasekaran, Janice

Macleod

▪ InPen users (n=2,534) with ≥30

days of InPen and CGM data

were compared across groups

who (i) received no onboarding

(n=1,993), (ii) received basic

tech support (n=415), or

received onboarding support

(n=126)

▪ Onboarding support was

associated with higher Time in

Range at 61% compared to 57%

for users who received basic

tech support and 51% for users

who received no support

▪ Patients who received virtual

onboarding had lower glycemic

variability at 31.3% compared to

patients in either other group

who both had glycemic

variabilities of 33.1% (p<0.001)
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Durable Insulin Pumps vs.

Multiple Daily Injections for

Type 1 Diabetes: Health Care

Utilization and A1C

Mona Shah, Cyrus Zhu,

Kael Wherry
▪ Analysis of 1,286 new insulin

pump and 3,854 MDI users

with type 1; baseline A1c among

pump users of 8.7%, baseline

A1c among MDI users of 8%

▪ New pump users (n=307) saw

larger A1c reductions after 12

months from 8.7% to 8.1%

(p<0.001) compared to MDI

users (n=991) who went from

8% to 7.9%

▪ New pump users saw significant

reductions in all-cause

(p=0.001) and diabetes-related

inpatient hospitalizations

(p=0.01) compared to MDI

users

Insulin Pump Use and Glycemic

Control among Patients with

Type 1 Diabetes: Trends from

the T1DX-QI Cohort

Nudrat Noor, Ryan

Mcdonough, Emily

Carlson, Allison B.

Mekhoubad, Susan

Hsieh, Carla Demeterco-

Berggren, Shideh Majidi,

Marisa Desimone,

Kathryn Obrynba, Osagie

Ebekozien, Sarah

Corathers

▪ Analysis of T1D Exchange data

on insulin pump users from

2017-2020; population

increased every year to 8,439

patients in 2020

▪ Insulin pump users have lower

average A1c across all years

2017 compared to non-insulin

pump users

▪ A1c among pump users fell from

8.5% in 2017 to 8.1% in 2020

▪ Pump use was associated with

lower A1c across all age groups

in 2019 and 2020

Six-Month Glycemic Control

with a Hybrid Closed-Loop

System in Type 1 Diabetes

Patients during COVID-19

Pandemic in Argentina

Adrian E. Proietti,

Marcial A. Angós,

Alejandro Dain, Mariela

I. Echenique, María L.

Kabakian, Maria P. Paz,

Marcela Raggio, Graciela

B. Rubin, Antonio

Saleme, Maria P.

Santucci, Matias Castro,

Andrea Daghero, Luis A.

▪ Prospective observational study

of 104 type 1s in Argentina on

the MiniMed 670G system

▪ Average age of 33, baseline

Time in Range of 62%

▪ Time in Range increased

significantly regardless of prior

therapy (e.g., MDI or pump) to

75% at 28 days and was
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Grosembacher
maintained out to 180 days

(p<0.05)

▪ The percentage of patients

meeting Time in Range >70%

goals increased from 38% at

baseline to 70% at 28 days

▪ Mean glucose fell from 166 mg/

dl at baseline to 153 mg/dl at

180 days (P<0.05)

Managing Hyperglycemia in

Patients on an Insulin Pump: A

Quality Improvement Study

Alexa Yuen, Vafa

Tabatabaie
▪ Survey of 46 type 1s and 6 type

2s on pump therapy evaluating

response to hyperglycemia in

the case of pump failure and

knowledge of back-up insulin

supplies

▪ 85% of respondents reported

having manual insulin supplies

in the case of pump failure,

however, only 38% knew how to

correctly manage pump failure

▪ The authors found an

association between having

back-up insulin supplies and

appropriate knowledge for

managing hyperglycemia

Insulin Delivery Patterns Vary

across Age Groups with Use of

Control-IQ Technology

Jordan E. Pinsker,

Harsimran Singh,

Alexandra Constantin,

Betsy Dokken, Kirstin N.

White, Molly Mcelwee-

Malloy, Lars Mueller,

Stephanie Habif

▪ 1,499 Control-IQ users with at

least 21 days of data uploaded

to t:connect were stratified by

age from 6 to >66 years old

▪ Baseline A1cs across age ranges

varied from 7% in patients >66

(n=113) to 8.2% in patients

14-18 years old (n=180)

▪ Basal dose as a percentage of

total insulin was lower in

younger children at 40%

compared to in adults at

45-53% (p<0.001)

Comparison of Glycemic
▪ Pre and post analysis of 168
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Control between Multiple Daily

Injections and Hybrid Closed-

Loop System in Children and

Adolescents during the

Restrictions Due to COVID-19

pediatric type 1s in Qatar

comparing glycemic outcomes

between MDI (n=92) and

MiniMed 670G users (n=76)

during COVID-19 lockdown

(April-June 2020)

▪ MDI users had a baseline A1c of

8.3% compared to MiniMed

670G users with a baseline A1c

of 7%

▪ CGM use increased among MDI

users from 56% at baseline to

69% by the end of lockdown;

A1c increased among MDI users

by 0.6% to 8.9% during

lockdown

▪ There were no significant

changes in system use or

glycemic metrics among

MiniMed 670G users

▪ MDI users conducted 38% of

their clinic visits remotely

during lockdown compared to

54% of MiniMed 670G users

Glycemic Management over 6

Months with the Omnipod 5

Automated Insulin Delivery

System

Anders L. Carlson, Amy

B. Criego, Gregory P.

Forlenza, Bruce W. Bode,

Carol J. Levy, David W.

Hansen, Irl B. Hirsch,

Sue A. Brown, Richard

M. Bergenstal, Jennifer

Sherr, Sanjeev N. Mehta,

Lori M. Laffel, Viral

Shah, Anuj Bhargava,

Ruth S. Weinstock, Sarah

A. Macleish, Daniel

Desalvo, Thomas C.

Jones, Grazia Aleppo,

Bruce A. Buckingham,

Trang T. Ly, Omnipod 5

Research Group

▪ 110 children with type 1 and 114

adolescents and adults with

type 1 completed a 3-month

extension of Omnipod 5 pivotal

trial

▪ Children had a baseline A1c of

7.7%; adolescents and adults

had a baseline A1c of 7.2%

▪ Both children and adolescents

and adults saw significant A1c

reductions after 6-months on

the Omnipod 5 system to 6.9%

and 6.7% respectively

▪ Adults and adolescents saw

significant A1c reductions on

top of the 3-month pivotal A1c

reductions from 6.8% to 6.7%
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(p<0.05)

▪ 54% of children and 73% of

adults and adolescents achieved

A1c <7% after 6-months on the

Omnipod 5 system

▪ Children and adults and

adolescents saw sustained Time

in Range improvements

through the 3-month extension

period maintaining Time in

Range values of 67% and 73%

respectively

Diabeloop DBL4K Hybrid

Closed-Loop System Improves

Time-in-Range without

Increasing Time-in-

Hypoglycemia in Children Aged

6-12 Years

Dulanjalee Kariyawasam,

Carole Morin, Kristina

Casteels, Claire Le Tallec,

Cecile Godot, Annie Sfez,

Nathalie Garrec, Michel

Polak, Guillaume

Charpentier, Sylvia

Franc, Jacques Beltrand

▪ Randomized cross-over trial

evaluating Diabeloop hybrid-

closed look system in pediatric

patients (n=21) with type 1

compared to standard sensor

augmented pump therapy

▪ Patients saw higher Time in

Range during the hybrid closed-

loop portion of the study at 66%

compared to 59% (p<0.001)

during SAP therapy

▪ Patients experienced more

hypoglycemic episodes while on

SAP therapy over six weeks (48

events) compared to hybrid

closed-loop therapy (26 events)

(p<0.0001)

User Experiences with Loop, an

Open-Source Automated

Insulin Delivery (AID) System

Sakinah Suttiratana,

Jessie J. Wong, Monica

S. Lanning, Adrienne

Dunlap, Sarah Hanes,

Korey K. Hood, Rayhan

Lal, Diana Naranjo

▪ Longitudinal qualitative

analysis of new Loop users

(n=45), experienced Loop users

(n=35), and patients who

discontinued use of Loop

(n=19)

▪ Thematic analysis of interviews

identified the top benefit of the

Loop system as decreased

diabetes burden; top drawback

was patient-experienced
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technical issues

▪ Patients who discontinued use

of the Loop system identified

that the system hadn't reduced

their diabetes burden as much

as they had hoped

Loop Automated Insulin

Delivery System: Reasons for

Discontinued Use

Jessie J. Wong, Sakinah

Suttiratana, Monica S.

Lanning, Adrienne

Dunlap, Sarah Hanes,

Korey K. Hood, Rayhan

Lal, Diana Naranjo

▪ Analysis of reasons for

discontinuation of Loop use in

46 patients with type 1; average

A1c of 6.6%

▪ 33% of respondents stopped

Loop to "try something else"

(i.e. a different diabetes

management system); 27% of

respondents found that Loop

hadn't helped as much in their

diabetes management as they

had expected

▪ Respondents identified have

challenges adjusting settings

and having to make frequent

changes as a common reason

for discontinuation

Closed-Loop Glycemic Control

with the Insulin-Only Bionic

Pancreas for the Management

of Type 2 Diabetes

Jordan Sherwood,

Courtney A. Balliro,

Mallory Hillard,

Rajendranath

Selagamsetty, Firas El-

Khatib, Edward

Damiano, Steven J.

Russell

▪ Randomized cross-over

feasibility study of the insulin

only Bionic Pancreas in 5

patients with type 2; baseline

A1c of 8.3%

▪ Participants conducted usual

diabetes care for 7 days and

wore the bionic pancreas

system for another 7 days

▪ Mean glucose fell 16mg/dl to

137mg/dl after 7-days on the

bionic pancreas

▪ Time in Range increased from

70% to 82% while using bionic

pancreas

Swimming with Hybrid Closed- Michael S. Hughes, Ryan
▪ 3 patients enrolled in the
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Loop: Encouraging Data from

Three Swimmers in the

Omnipod 5 Trial

S. Kingman, Rayhan Lal,

Bruce A. Buckingham,

Dessi P. Zaharieva

Omnipod 5 pivotal trial shared

data on swimming activity to

assess feasibility of using

Omnipod 5 system when

swimming

▪ Data from 38 swims were

collected; CGM-pod

communication was successful

58% of the time when

swimming

▪ On average, participants lost 13

minutes of CGM data

connectivity to their pod while

swimming; 6 instances (out of

38) with data loss of >30 min

▪ No significant difference in

glycemic metrics before, during,

or after swimming among

participants

Insulin Pump Interoperability

of the Diabeloop DBLG1 System

Alice Adenis, Lim-Sylvie

Pou, Hector M. Romero-

Ugalde, Yousra Tourki,

Sylvia Franc, Guillaume

Charpentier, Pierre Y.

Benhamou, Maeva

Doron, Erik Huneker

▪ Combination of data from three

populations of DBLG1 hybrid

closed-loop users on different

insulin lump systems

comparing Time in Range

▪ Cellnovo insulin pump users

(n=32) saw a Time in Range

improvement of 8% from 62%

to 70% while using the DBLG1

algorithm compared to

standard pump therapy

▪ Kaleido insulin pump users

(n=31) saw a Time in Range

improvement of 14% from 56%

to 71% while using the DBLG1

algorithm compared to

standard pump therapy

▪ DANA Diabecare-I insulin

pump users (n=142) saw a Time

in Range improvement of 13%

from 54% to 67% while using

the DBLG1 algorithm compared
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to standard pump therapy

Improved Satisfaction and

Perceived Usability with the

Omnipod 5 Automated Insulin

Delivery System Compared with

Prior Therapy

Sarah A. Macleish,

William H. Polonsky,

Korey K. Hood, Carol J.

Levy, Lauren M. Huyett,

Todd Vienneau, Trang T.

Ly

▪ Survey study of Omnipod 5

pivotal trial participants

(n=241) to assess quality of life,

satisfaction, and usability

metrics

▪ Adults, teens, and caregivers of

children rated Omnipod 5

significantly higher than

baseline therapy for system

usability

▪ Respondents rated Omnipod 5

more highly than baseline

therapy for satisfaction with

insulin delivery; the most

significant improvements in

subcategories of reducing

burden and inconvenience

(p<0.05)

▪ 85% of adults and 96% of

caregivers shared they would be

"more" or "much more" likely to

recommend Omnipod 5 than

prior (i.e. baseline) therapy

Glycemic Improvement in

6,034 Pediatric Patients with

Type 1 Diabetes (T1D) Using the

Omnipod Insulin Management

System over First 90 Days of

Use

Daniel Desalvo, Grazia

Aleppo, Felipe Lauand,

Sr., Lauren M. Huyett,

Jay Jantz, Albert Chang,

Todd Vienneau, Trang T.

Ly

▪ Retrospective study of 6,034

pediatric type 1s using either

Omnipod of Omnipod DASH

system for 90 days

▪ Baseline A1c of 8.4%; 72% of

patients came from MDI

therapy

▪ A1c at 90-day follow up was

down 0.6% to 7.8%; users with

higher baseline A1cs saw the

greatest reductions over

90-days

▪ Total daily insulin dose

decreased significantly from

31.5 units to 30.3 units

▪ Hypoglycemic events decreased
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among Omnipod users from 3.2

events/week to 1.8 events/week

(p<0.0001)

Adults with Type 1 Diabetes

Report Improved Quality of Life

with the Omnipod 5 Automated

Insulin Delivery System

Carol J. Levy, William H.

Polonsky, Korey K.

Hood, Sarah A. Macleish,

Lauren M. Huyett, Todd

Vienneau, Trang T. Ly

▪ 115 adults enrolled in the

Omnipod 5 pivotal trial

completed qualitative surveys;

baseline A1c of 7.1%

▪ Respondents reported reduced

hypoglycemia distress

(p<0.0001), eating distress

(p<0.0003), management

distress (p<0.0004),

powerlessness (p<0.001), and

physician distress (p<0.04)

after 3 months on the Omnipod

5 system

▪ Respondents reported

improved confidence in

managing hypoglycemia

compared to baseline (p<0.001)

Use of Advanced Insulin

Delivery Systems Is Not

Associated with Fear of

Hypoglycemia or Diabetes

Treatment Satisfaction in

Children and Their Caregivers

with Type 1 Diabetes

Fatema Abdulhussein,

Jenise C. Wong
▪ Analysis of 104 children and

caregivers to assess relationship

between insulin delivery

method and fear of

hypoglycemia

▪ 31 respondents utilized sensor

augmented pump therapy, 23

utilized predictive low glucose

suspend systems, and 38

utilized hybrid closed-loop

systems

▪ Insulin pump use was

associated with higher

hypoglycemia worry scores in

parents (p<0.05)

▪ Among pediatric respondents

(n=53), every year increase in

duration of CGM use was

associated with a 0.1 increase

on the HFS-Youth worry scores
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(p=0.02)

International Consensus on the

Ethics of Open-Source

Automated Insulin Delivery

Katarina Braune, Syed

Sufyan Hussain,

Muireann Quigley, Lenka

Petruzelkova, Gary

Scheiner, Per Winterdijk,

Signe Schmidt, Linda H.

Raimond, Korey K.

Hood, Michael Riddell,

Timothy C. Skinner,

Klemens Raile, Carolyn

Johnston, Rayhan Lal

▪ International Consensus for

HCPs composed of 44 HCPs

from 25 countries outlined

application of medical ethics to

open source AID

▪ Open source AID systems

support patient autonomy via

transparency and risk-benefit

conversations

▪ Open source AID systems

comply with medical ethic of

justice via freely available

online information and ability

to mix and match technology

▪ Open source AID systems

demonstrate beneficence via

improved Time in Range as

validated in clinical studies

▪ Open source AID systems

comply with non-maleficence

via published safety studies

Transition from Multiple Daily

Injections (MDI) to Omnipod 5

Automated Insulin Delivery

System Improves A1C in Type 1

Diabetes (T1D)

Viral Shah, Amy B.

Criego, Anders L.

Carlson, Anuj Bhargava,

Bruce W. Bode, Sue A.

Brown, Gregory P.

Forlenza, Carol J. Levy,

Sanjeev N. Mehta, Lori

M. Laffel, Grazia Aleppo,

Bruce A. Buckingham,

Daniel Desalvo, Irl B.

Hirsch, Sarah A.

Macleish, Jordan E.

Pinsker, Trang T. Ly

▪ Sub-group analysis of MDI

users transitioning to Omnipod

5 in pivotal trial (n=33)

▪ Children (n=13) had a baseline

A1c of 7.7%; adults and

adolescents (n=20) had a

baseline A1c of 7.6%

▪ Children transitioning from

MDI saw average A1c

reductions of 1% from 7.7% to

6.7%

▪ Adults and adolescents

transitioning from MDI saw

average A1c reductions of 0.6%

from 7.6% to 7%

The Association between

Missed Basal Insulin Injections

Neda Rajamand Ekberg,

Niels V. Hartvig, Anne
▪ Data from patients with type 1
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and Glycemic Control in Adults

with Type 1 Diabetes Mellitus

Kaas, Jonas Moller, Ann-

Charlotte M. Mårdby,

Peter Adolfsson

using CGM and NovoPen 6

smart insulin pen from May

2017-April 2019 (n=32)

▪ Data indicated that the

estimated probability that an

average patient missed at least

one basal insulin dose during a

14-day period was 22%

▪ Two missed basal doses was

associated with a change in

Time in Range >5% and overall

decreased Time in Range

▪ During periods with high

glycemic variability, patients

were more likely to have missed

at least one basal dose

Psychosocial Characteristics

Associated with Diabetes Device

Use in Teens with T1D

Charlotte Chen, Liane J.

Tinsley, Lisa K.

Volkening, Barbara

Anderson, Lori M. Laffel

▪ Teens with T1D (n=301) and

parents of teens with T1D

completed psychosocial surveys

at baseline; diabetes

management data were

collected via EMR every 3

months for 18 months; baseline

A1c of 8.5%; 65% used pumps

and 27% used CGM

▪ Depressive symptoms were

more common in non-pump

users at 22% compared to pump

users at 12% (p=0.02)

▪ Parental quality of life was

higher among parents of

children on pumps compared to

MDI (p=0.002)

▪ Diabetes adherence and self-

care scores were higher among

youth on pumps compared to

those not on pumps (p=0.03) as

well as among those using

CGMs compared to those not

(p=0.04)
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Determinants of Uptake and

Access to Insulin Pump Therapy

by Adults with Type 1 Diabetes

Katarzyna A. Gajewska,

Regien Biesma, Kathleen

Bennett, Seamus Sreenan

▪ Multiphase, mixed-methods

study to assess insulin pump

uptake among T1D adults in

Ireland

▪ Utilizing data from the national

pharmacy claims database

10.5% of all people with T1D in

Ireland used an insulin pump

(n=2111)

▪ Survey data of diabetes clinics

indicated that 45% of clinics

surveyed offered pump training,

commencement, and follow-up;

32% of clinics surveyed did not

offer pump support or

initiation; 23% of clinics only

offered pump follow-up

support, but not initiation.

Digital Health, Telemedicine, and Decision Support
Virta's Medically Supervised Ketogenic Diet Associated with Massively Lower
Rates of Hospitalization, Supplemental Oxygen, Ventilation, and Death From
COVID-19 in People with Type 2 Diabetes

In a late-breaking poster (40-LB) and via press announcement, Virta Health presented
striking COVID-19 severity outcomes in some of its users with type 2 diabetes undergoing a medically
supervised ketogenic diet. The analysis included 338 Virta members with type 2 diabetes who were diagnosed
with COVID-19 sometime between March 2020 and May 9, 2021, and they responded to a follow-up survey
on COVID-19 severity outcomes, as well as one patient death (n=339). Mean age in the study was 55 years
with a BMI of 35 kg/m2 and 44 of the 50 US states were represented.

▪ In total, 11% of Virta participants diagnosed with COVID-19 were hospitalized (38/
339). Comparing the participants who were and were not hospitalized, there were no significant
differences in age, gender, days of participation in the Virta program, A1c, mean glucose, weight, or
BMI. Of the factors examined, only two were statistically significant between the hospitalized and
non-hospitalized groups: ketones and percent weight loss. For the non-hospitalized group, the mean
ketone level was 0.64 mmol/L compared to 0.52 mmol/L for the hospitalized group (p=0.02).
Similarly, for the non-hospitalized group, mean weight loss from baseline was 6.8%, compared to
4.2% weight loss in the hospitalized group (p<0.01).

▪ COVID-19 severity in the sample of Virta users examined was remarkably low
compared to broader samples of people with type 2 diabetes examined in other
studies. As noted above, 11% of Virta participants diagnosed with COVID-19 were hospitalized,
with the other 89% non-hospitalized. Of the 38 participants who were hospitalized, 34 of them
required supplemental oxygen. Six participants required ventilation in the hospital and sadly, one
participant died. As a comparison, Virta's poster pointed to a publication from Gregory et al. in
Diabetes Care which examined COVID-19 severity in people with type 1 and type 2 diabetes at the
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Vanderbilt University Medical Center. That analysis found that 44% of people with type 2 diabetes
diagnosed with COVID-19 were hospitalized within two weeks of the positive test, a rate four times
that of the Virta sample examined. Thirteen of the 273 patients examined in the Vanderbilt cohort
died (5%), compared to just one out of the 339 patients examined in the Virta group. Participants in
the Virta and Vanderbilt study were similar aged (55 vs. 58 years), had similar BMI (35 vs. 33 kg/
m2) and the Vanderbilt group had lower mean A1c (7.5% vs. 8.0%). It's worth noting that the
Vanderbilt analysis included data from March 2020 to August 2020, when hospitals may have been
more short-staffed than the broader March 2020 to May 2021 period analyzed in the Virta analysis.

Close Concerns' Q&A with Virta CMO Dr. Robert Ratner

Q: What surprised you most about the results of the study?

Dr. Ratner: Our team was elated to find that nearly 90% of Virta patients recovered from COVID-19 without
the need for hospitalization--especially given the news surrounding the danger of the coronavirus for those
with underlying conditions like diabetes. While we had a hunch that our patients would fare better due to
their improved metabolic health, there was no way to be sure until seeing the data.

So, it was a great surprise finding that the outcomes for our patients (with an average of 1 year of treatment)
were considerably better than those reported for other patients with obesity and T2D.

Of course, even one hospitalization, ventilation, or death is too many. But this type of research is key to
determining the best way to protect against COVID and other pandemics going forward.

Q: Do you have any speculation as to why higher ketones would be associated with lower
likelihood of hospitalization in this study?

Dr. Ratner: As we are reporting at the ADA Scientific Sessions on June 28, ketones are significantly related to
weight loss, and when weight loss and ketones are examined together, ketones are no longer significant. We
believe that ketosis may help facilitate weight loss and many others have demonstrated the relationship
between obesity and COVID-19 severity.

To the best of our knowledge, beyond vaccination, weight loss and maintaining glucose control are the
proactive steps people with diabetes and obesity can undertake to minimize the impact of coronavirus
infection.
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Q: The results of the study are pretty remarkable, particularly the comparisons of
hospitalization, ventilation, and death rates of Virta members vs. Vanderbilt's population.
Given the type 2 diabetes group in the Vanderbilt study does not appear to be any worse in
metabolic control compared to the Virta group (in fact, A1c and weight are higher in the Virta
group), how are you interpreting the results?

Dr. Ratner: We can't compare directly to the Vanderbilt population, as it encompasses a much larger,
unselected population of people with diabetes, whereas people are attracted to Virta to specifically modify
their diabetes through a nutritional intervention. We also do not know the impact of prior diabetes
management in the Vanderbilt cohort, or other risk factors for COVID-19 severity. The Vanderbilt data does,
though, provide important context, and we present it as the best published outpatient epidemiological
assessment of COVID-19 and diabetes natural history. In this respect, we are excited to see the favorable
outcomes experienced by our patients, and what they suggest for future research explorations examining the
impact of metabolic health on disease severity.

Type 2s Using Dexcom G6 in Onduo's Virtual Diabetes Clinic (n=354) See 0.7% A1c
Reduction to 7.2% at One Year, A Significantly Greater Improvement Than Non
CGM-Users (n=418); Whopping 2.8% Reduction for CGM Users with Baseline
A1c's >9%

In the virtual poster hall, we caught fascinating retrospective analysis on the impact of
Dexcom G6 use in type 2s in Onduo's Virtual Diabetes Clinic. Onduo's Virtual Diabetes Clinic offers
remote care, including a mobile app, remote lifestyle coaching, video consultations with endocrinologists, to
type 2s. Patients who are "high risk" are also offered prescriptions for intermittent-use Dexcom G6 CGMs.
This retrospective analysis included baseline, six-month, and one-year data from 772 participants, of whom
46% (n=354) used CGM and 54% (n=418) did not use CGM. At baseline, CGM users were significantly
younger, had a higher A1c (7.9% vs. 7.6%), and had greater insulin use (36% vs. 29%) compared to the non-
CGM user cohort. The higher A1c and greater insulin use at baseline make sense given that those offered
Dexcom G6 were more likely to be "high risk" patients.

▪ Dexcom G6 users saw a 0.7% A1c reduction to 7.2% at one year, a significantly greater
improvement relative to those not using CGM, who saw only a 0.2% reduction to 7.4%
(p<0.001). When segmented by baseline A1c, the differential improvement is even more striking.
Dexcom G6 users with baseline A1c values of 8%-9% saw an improvement from 8.5% to 7.4%,
compared to 8.5% to 7.9% for non-CGM users (p=0.02). Even more impressive, CGM users with
baseline A1c values >9% saw a whopping 2.8% A1c reduction to 8.0% at one year, a significantly
greater improvement relative to a 1.8% reduction to 9.0% among non-CGM users (p=0.006). Of
course, the 0.6% and 1.8% A1c reductions seen in the non-CGM cohort are still significant
improvements and point to the efficacy of the Onduo Diabetes Virtual Clinic even without CGM use.

CGM (n=354) No CGM (n=418)

Baseline
A1c

Baseline
A1c

1-Year
A1c

Change Baseline
A1c

1-Year
A1c

Change p value

Overall 7.9% 7.2% -0.7% 7.6% 7.4% -0.2% <0.001

>9% 10.% 8.0% -2.8% 10.7% 9.0% -1.8% 0.006

8% - 9% 8.4% 7.4% -1.1% 8.4% 7.9% -0.6% 0.02

7% -
7.9%

7.4% 7.3% -0.2% 7.4% 7.4% -0.1% 0.50

<7% 6.4% 6.5% +0.1% 6.3% 6.6% +0.3% 0.02
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▪ Among CGM users, the percentage of participants achieving an A1c <8% increased by
23 percentage-points to 78%, a significantly greater improvement than among the non-CGM
users, who saw a 13 percentage-point increase to 74% (p=0.002). Likewise, the percentage of
participants achieving an A1c <7% increased by 16% to 53% in the CGM group, while it increased
only 3% to 47% in the non-CGM cohort (p=0.001). On average, those already achieving an A1c <8%
at baseline remained on target at six months and one year in both groups.

▪ Although the study relies on retrospective analysis, it offers important evidence
supporting the expanded use of CGM in a broader type 2 population and builds upon data
we've seen from Onduo over the past year showing greater A1c reductions for CGM users at six
months and at four months (see ADA 2020 and DTM 2021, respectively). In particular, this new
Onduo study is notable because it includes type 2s who are not on insulin. We'd be curious to see
this data broken down by insulin use to separate the 36% of type 2s on CGM on insulin from the
64% who were not, allowing for a better understanding of the impact of CGM on those not using
insulin. We'd also like to know more about the cadence of CGM use, as it was not reported in the
poster, and we'll get back to you once we check with Onduo. As the poster itself suggests, an
important next step for broadening the CGM access in type 2 populations will be the determination
of the optimal cadence of intermittent CGM use for type 2s not on insulin.

▪ Outside of Onduo, the evidence for CGM in type 2s grew recently with the MOBILE
study, an eight-month RCT showing that primary care-treated type 2s on basal-only therapy on
Dexcom G6 spent +3.8 hours/day in range (59%) compared to BGM users. The MOBILE study was
read out at ATTD 2021 and published in JAMA alongside real-world data from Kaiser Permanente,
which showed a 0.56% A1c drop in type 2s using CGM relative to those not using CGM, and an
editorial advocating for expanded access to CGM.

Onduo Virtual Diabetes Clinic Participants (n=52 Type 2s) See a Sustained 1.5%
A1c Decline Seven Months after VDC Discontinuation

In a second poster from Onduo, a small study of type 2 participants found that short-term
participation in Onduo's Virtual Diabetes Clinic (VDC) results in A1c improvements that are
sustained even when VDC use is discontinued. The poster presents follow-up data from a prospective,
single-arm trial that found that A1c dropped from 8.9% to 7.3% in 55 type 2s with baseline A1c values >8%
after four months of Onduo Virtual Diabetes Clinic participation. This new data highlights the one-year
results for 52 participants who discontinued VDC use after the four-month intervention (mean age of 58; 40%
female). Powerfully, the researchers found that after seven months without active Virtual Diabetes Care
intervention, the A1c improvement seen at four months was sustained. Specifically, at one year, patients saw a
1.5% A1c reduction relative to baseline to 7.4% (p<0.001). This compared to a mean A1c of 7.2% after four
months, when the participation in Onduo was first discontinued (p=0.263). When broken down by baseline
A1c, both those with baseline A1c values >9% and 8%-9% saw a maintenance of their four-month A1c
reductions out to a year achieving one-year A1cs of 7.7% (-2.2% from baseline) and 7.3% (-1.1% from
baseline), respectively. We'd be curious to see what behavior or self-management changes achieved during the
four months of use were sustained through one year, as these might be the key to patients' sustained A1c
improvements.
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These findings are significant and suggest that short-term participation in a program like Onduo's VDC may
incur a long-term benefit to participants, particularly those with higher A1c values who face greater challenges
with diabetes self-management. This has significant implications both for the use case of digital coaching
programs like VDC and for the cost of program use. If program participants achieve positive improvements
within a short time frame that are sustained after discontinuation, it may suggest that: (i) participants do not
need to use many of these coaching programs over long-term periods, which reduces the engagement burden;
and (ii) the cost-benefit analysis may be easier to swallow with long-term benefits gained with shorter use and
therefore, at a lower cost. Of course, this is only one study, but the implications that it and future similar
studies hold for the diabetes digital health space are tremendous. They will be incredibly important to
understanding the efficacy of these programs and the amount of engagement and investment necessary to see
improvements in outcomes.

Baseline to Four
Months

Baseline to One
Year

Four Months to
One Year

Baseline
A1c

Baseline
A1c

Four-
month
A1c

One-
year
A1c

A1c
Change

p-
value

A1c
Change

p-
value

A1c
Change

p-
value

Overall 8.9% 7.2% 7.4% -1.6% <0.001 -1.5% <0.001 +0.2% 0.26

8%-9% 8.4% 7.2% 7.3% -1.2% <0.001 -1.1% <0.001 +0.1% 0.31

>9% 9.9% 7.4% 7.7% -2.5% <0.001 -2.2% <0.001 +0.3% 0.35

Small Cross-Over RCT (n=17) Finds that Medtronic's Klue Smartwatch Meal
Detection Tool Results in -0.5% A1c Decline to 7.8% at Six Weeks in Patients with
History of Missed or Late Boluses

During his presentation on mealtime bolusing with AID systems, Dr. Bruce Buckingham
(Stanford) shared data from a small, 12-week cross-over RCT (n=17) on the glycemic impact of
Medtronic's Klue smartwatch meal detection tool. As a reminder, Klue uses "gesture-sensing" and AI
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software driven by data from an Apple Watch to detect when and how fast someone is eating or drinking and
sends an alert to the user (shown below) based on that detect. Klue was acquired by Medtronic in December
2019, and since then, Medtronic has discussed integrating Klue into its AID systems. The small study that Dr.
Buckingham presented included 17 patients who had at least four late or missed meal boluses in the preceding
two weeks. Eight were randomized to begin on Klue, nine began on standard care, and they switched
interventions at six weeks. Klue users significantly improved their A1c with an adjusted improvement of -0.6%
in six weeks. Specifically, Klue users saw -0.5% A1c reduction to 7.8% at six weeks relative to a +0.1% A1c
increase in the usual care arm. That is a massive A1c improvement for short-term use of a smartwatch app to
achieve. We look forward to seeing data from a larger trial in the future and hope that it confirms these highly
impressive results.

▪ Dr. Buckingham also shared data showing that by recognizing eating motions, Klue
can detect meals 18-20 minute earlier than a blood glucose value-based algorithm. This
holds important implications for Klue's integration into Medtronic's AID algorithms. As Dr.
Buckingham argued, if Klue's meal detection alerts were fed into an AID algorithm, that algorithm

www.closeconcerns.com 274

https://www.closeconcerns.com/knowledgebase/r/66516f8a
https://www.closeconcerns.com/knowledgebase/r/66516f8a


could then begin to administer insulin in ahead of a rise in glucose, potentially limiting post-
prandial hyperglycemia. Of course, this is mere conjecture at this point, but it would be an exciting
advancement that could reduce the importance of meal announcements and pre-meal boluses to
achieving glycemic control. It's also worth noting that because Klue is a smartwatch-based app, it's
value would be limited to those who have smartwatches.

Retrospective Chart Review of 555 Pediatric Type 1s Demonstrates Improved CGM
Metrics During COVID-19: Mean Glucose Reduction from 193 mg/dl to 187 mg/dl;
GMI reduction from 7.9% to 7.8%

Dr. Tara Kaushal (Joslin Diabetes Center) presented new data on glycemic control among
pediatric CGM users (n=555) indicating improved glycemic control during the pandemic
compared to a similar period in the previous year. Specifically, EMR and CGM data were collected
from pediatric patients with type 1 from April 1, 2020 to March 15, 2021 and compared to data from the same
months of 2019 to 2021. Patients had a mean age of 12 years-old with a mean diabetes duration of 6 years and
a baseline A1c of 8%. Additionally, 79% of patients utilized pump therapy and 95% of patients were on a
Dexcom CGM system. During the months of the pandemic, patients had a mean glucose level of 187 mg/dl
compared to 193mg/dl in 2019 (p<0.001). Patients also saw small but significant reductions in glycemic
variability (%CV) from 38% to 37% (p<0.001) and GMI which fell from 7.9% to 7.8% (p<0.001).

N=555 Pre-Pandemic During Pandemic p-value

Mean Glucose (mg/
dl)

193 mg/dl 187 mg/dl <0.001

GMI % 7.9% 7.8% <0.001

CGM SD glucose
(mg/dl)

72 mg/dl 69 mg/dl <0.001

CV % 37.7% 37% <0.001
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▪ The authors also tracked telehealth utilization among the study population, finding
that patients with increased telehealth visit frequency saw the most significant
improvement in glycemic control. Prior to the pandemic, at Joslin, telehealth only made up
0.1% of all visits, but this figure rose dramatically to 93.4% during the months of the pandemic.
Interestingly, visit frequency in the study population increased from 2,503 to 2,906 visits during the
pandemic and per patient visits also increased from 4.5 to 5.2 (p<0.001) with the majority of
patients either maintaining or increasing their visit frequency suggesting telehealth may have
facilitated more contact between patients and providers. Based on patients' observed improvements
in glycemic control during the months of the pandemic the authors concluded that telehealth was
non-inferior to in-person standard of care and may actually confer some clinical benefit to patients.
However, with the large number of other changes children with diabetes experienced through the
spring and summer of 2021, including hybrid closed loop and other new technology options, remote
schooling, and lockdown measures, there are likely other factors to also be considered in assessing
the glycemic outcomes of this population.

▪ The data from Joslin seem to mirror real-world data from Glooko presented at ATTD
2021 demonstrating slight improvements in glycemia during the pandemic. At ATTD 2021, we also
saw data from Joslin on phone vs. video-based telemedicine visit utilization in middle-aged and
older adults. Presumably, accessing video-based telehealth was not a challenge for most of the
patients included in this study (and their families).

Drs. Anne Peters and Kasia Lipska Debate the Value of Digital Coaching for
Patients with Type 2 Diabetes: Recognition of Potential, But Calls for More Robust
Research and Evidence

Two heavy hitters in the diabetes world, Dr. Anne Peters (USC) and Dr. Kasia Lipska (Yale
School of Medicine) took to the virtual stage to debate the topic "Digital Coaching Systems for
Type 2 Diabetes - Are They Worth the Cost?" Dr. Peters took the affirmative, arguing in favor of digital
coaching systems and highlighting the value of providing patients with different support options for their
diabetes care. On the other side, Dr. Lipska argued against digital coaching systems, highlighting a lack of
RCT data on improved outcomes and sharing her experience as a provider interacting with digital coaching
system that may not be aligned with the goals of a patient's healthcare team. While both speakers presented
compelling arguments, we certainly feel digital coaching and digital health apps have the potential to improve
outcomes, but we agree with Dr. Lipska that more research must be done to help guide patients and providers
toward the systems best equipped to help improve glycemic outcomes and help patients achieve their diabetes
management and lifestyle goals.

▪ Both Dr. Peters and Dr. Lipska discussed data from Omada's Digital Diabetes
Prevention Program study with Dr. Peters emphasizing reduced all-cause health
system spending for patients enrolled in the program and Dr. Lipska raising questions
about the study design and potential data biases. Specifically, according to Dr. Peters,
enrollment in the program was associated with reduced health care spending of $1,169/participant
with $699 in reduced inpatient spending and fewer hospital admissions and shorter lengths of stay.
While these are certainly promising results, Dr. Lipska highlighted that the study itself was a single-
arm observational study with a low survey response rate, and limited availability of A1c data (only
available for 14% of study participants) suggesting potential selection bias in the results. Continuing
to focus on clinical outcomes, Dr. Lipska discussed Omada's larger randomized controlled trial
investigating the impact of weekly coaching sessions, lifestyle coaching, peer support, and behavior
tracking on glycemic outcomes. While full results have not yet been published, topline data
presented at Obesity Week 2020 demonstrated the Omada program was associated with 0.2%
reductions in A1c which Dr. Lipska described as "modest at best" suggesting that while the program
may have helped lower A1c for some patients, the results may not be very clinically relevant. That
said, Dr. Lipska did commend Omada for conducting an RCT and expressed that more robust data
from all digital health companies is necessary to truly assess their effectiveness and value.
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▪ Dr. Peters and Dr. Lipska also discussed the need for personalization and adherence
in all aspects of diabetes care, but especially for digital solutions. Specifically, while Dr.
Peters is certainly an advocate of digital diabetes coaching systems, she did express that "nothing
works if a person doesn't take it or do it" which can be a barrier to seeing results in many digital
health programs. That said, Dr. Peters expressed that we should be supporting the expansion of
digital health solutions and "let patients themselves choose if these programs are helpful to them."
She also said that "we need to make sure we are giving our patients consistent access to high quality
health care however we provide it." On the issue of providing high quality care, Dr. Lipska expressed
concern about digital coaching systems that she sees as providing individuals with care for "patients
like this" or patients "like them" rather than care that is truly personalized to the individual.

▪ While Dr. Lipska did agreement that digital coaching system have potential she also
outlined four areas in which she hopes to see the ecosystem advance to provide
patients improved care: (i) evidence; (ii) integration with the healthcare system; (iii)
transparency and data stewardship; and (iv) equity. Diving first into evidence, Dr. Lipska called for
more high-quality, longer term RCTs, stronger evidence in relation to clinical outcomes,
demonstrated improvement in patient reported outcomes and quality of life as well as more robust
evidence about which patients are most likely to benefit and how digital coaching may be related to
disparities in access to care and/or outcomes. On integrating with the healthcare system, Dr. Lipska
expressed that many digital coaching systems are disjoined from in-clinic care with providers and
that greater integration and improved collaboration can help providers have increased confidence in
digital coaching while also better positioning coaching systems to align with patient and provider
goals. On patient data, Dr. Lipska expressed concern about patient data security which could
certainly be an issue depending on the security measures incorporated into the coaching systems.
Finally, Dr. Lipska discussed equitable approaches to digital coaching raising issues around access to
digital technologies, digital health literacy, and issues that have come up in the past with AI driven
analytics that can sometimes amplify existing biases and negatively impact patients.

Posters from Glytec Highlight Glycemia Differences Between Type 1s in the
Hospital with and without DKA and Success with e-Glucose Management System
with Inpatients with Renal Disease

We stopped by a couple posters from hospital glucose management software developer Glytec
highlighting glycemic outcomes in specific inpatient groups. Glytec also made a press
announcement regarding the two studies here.

▪ In the first poster (94-LB), Glytec included 13,775 ICU patients across 206 hospitals
with renal disease (eGFR <60 ml/min/1.73m2). All patients were treated using IV insulin and
Glucommander, the insulin dosing module in Glytec's e-Glucose Management System. After glucose
reached the target range of 140-180 mg/dl, glucose variability was very low at 24% (%CV). Rates of
hypoglycemia were also very low: time <40 mg/dl and <70 mg/dl were 0.01% and 0.3%,
respectively. Glytec's dataset showed lower rates of hypoglycemia and glucose variability than
previously published data on this population.

▪ In the second poster (711-P), Glytec collected data from inpatients with type 1 diabetes.
The analysis included data from 154 hospitals across seventeen states from 2015-2020. All the
patients in the analysis were treated using IV insulin and Glytec's e-Glucose Management System.
The ~15,000 inpatients were divided into 4,592 who experienced DKA and 10.886 inpatients
without DKA. Across all glycemic targets, the rates of hypoglycemia were higher in the inpatients
without DKA. For patients without DKA, the rates of <40 mg/dl and <70 mg/dl were 0.03% and
0.9%, respectively; for patients with DKA, the rates of <40 mg/dl and <70 mg/dl were 0.02% and
0.6%, respectively. Inpatients without DKA were also associated with a faster treatment time-to-
target of 6.6 hours vs. 7.1 hours for the inpatients with DKA.

Glooko's Remote Patient Monitoring Program Reduces Mean Blood Glucose from

www.closeconcerns.com 277

https://www.businesswire.com/news/home/20210625005332/en/Glytec-Research-Presented-at-American-Diabetes-Association%E2%80%99s-81st-Scientific-Sessions-Shows-Low-Hypoglycemia-for-Adults-with-T1D-Treated-with-eGlycemic-Management-System


177 to 160 mg/dl in Patients with Type 2 Diabetes (n=424); SMBG-Measured Time
in Range (70-180 mg/dl) Improves 3 Hours/Day

Dr. Sarine Babikian (Glooko) delivered a poster presentation (467-P) demonstrating improved
glycemic control in type 2s enrolled in Glooko's remote patient monitoring (RPM) program.
Using Glooko's RPM platform, Dr. Babikian and her colleagues investigated whether remote access to patient
data could help HCPs identify individuals with deteriorating glycemic control, resulting in timely, remote-
based interventions outside of in-person visits that might lead to improved clinical outcomes. Over the course
of the 12-month program, participants synced their BGMs to the RPM platform, and HCPs could perform
remote coaching regularly and/or as needed.

Their analysis demonstrated that glycemic improvements are observed within 3 months of RPM enrollment
and are sustained with continued participation (up to 12 months). Within three months of RPM
administration, the mean blood glucose of their cohort decreased from 177 mg/dl to 154 mg/dl, and it
remained relatively constant through the 12-month investigation. It's worth noting, however, sample sizes
differed across time-points due to rolling enrollment and different planned program durations across
healthcare systems; a total of 424 patients were included in initial analysis with data from 331 analyzed at 3
months, 228 at 6 months, and 129 at 12 months. Dr. Babikian noted that they also observed an increased
average proportion of SMBG readings between 70-180 mg/dl (61% at baseline to 75% at 3 months) and a
decreased average proportion of BG readings >250 mg/dl (14% at baseline to 8% at 3 months), and that both
trends were sustained over the course of the 12-month study. We think these findings suggest RPM programs
and digital coaching might support glycemic control for people living with type 2 diabetes.

▪ While there were improvements in Time in Range and fewer BG readings >250 mg/dl,
there were no differences in frequency of hypoglycemic readings across the 12-month
period. This was not surprising as the frequency of hypoglycemia in this population was very low to
begin with. Just 0.9% of fingerstick readings were below 70 mg/dl at baseline, compared to 0.8% of
fingerstick readings at the end of the intervention.

▪ Across the 12-month period, there was a lower frequency of SMBG checks per day
(p<0.05). At baseline, patients performed an average of 2.1 checks/day, and this decreased to 1.7
checks/day by the end of the study.
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Social-Media Based Intervention Shows High Satisfaction, A1c Reduction from
7.4% to 6.8% in Low-Income, Older Immigrant Population; NYC's Chinese
Americans Perform Just ~4 Fingersticks/Week (!)

Dr. Lu Hu (NYU) presented her research in which a culturally-tailored, digital-based diabetes
self-management education (DSME) program was shown to improve glycemic control in a low-
income Chinese American immigrant population (n=30 type 2s). Participants were sent two videos
per week for 12 weeks (on average 5 minutes in length) on WeChat, a popular social media platform among
Chinese Americans that Dr. Hu described as a hybrid between WhatsApp and Facebook. Each video was
approved by a Community Advisory Board that ensured it was culturally and linguistically appropriate for
Chinese Americans. For example, Dr. Hu provided a screenshot from one video that instructed participants
how to make healthier eating choices at Chinese holiday dinners. The vast majority of the participants had
annual family incomes below $25,000 (84%) and limited English proficiency (87%).

Six months into the intervention, the study retained 93% of participants and the videos had a 92% watch rate.
Though the sample size of this study was small, this is a remarkable result and it makes us curious what the
video watch rate would have been for less culturally-tailored videos. Mean A1c declined significantly from
7.4% to 6.8% at 6 months (p=0.001), although A1c data was not available for seven of the participants due to
pandemic restrictions. Much to Dr. Hu's surprise, 96.4% of participants reported that they were "10/10 totally
satisfied" with the WeChat DSME program and a whopping 80% of participants reported that they preferred
video counseling to in-person visits.

▪ Dr. Hu noted that a major strength of social media-based interventions is that they are
highly scalable. While this program was directed toward Chinese Americans with diabetes, Dr. Hu
argued that their research serves as a program model for many other diseases and populations,
including other underserved and rural communities. Dr. Hu reiterated that a key strength of this
model is that it benefits from the centrality of social media in American culture.

▪ Future studies will verify and build upon this model of intervention. This initial study
presented here was designed to be a feasibility study and enrolled 30 participants. Now currently
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underway, Dr. Hu's pilot RCT will examine the efficacy of this intervention with 60 participants.
Then, she hopes to begin a study that is aptly titled "FAMILY," investigating whether involving
family members in social media based DSME programs may magnify the purported benefits.

▪ Dr. Hu underscored that Chinese Americans in New York City face huge diabetes-
related health disparities. In New York City, Dr. Hu noted that Asian Americans have
approximately two times higher diabetes prevalence than White Americans at ~13% vs. 6%.
Interestingly, compared to Black and Hispanic populations, New York's Chinese Americans with
diabetes also perform significantly fewer fingerstick checks per week - at just 3.8 fingersticks/week,
Chinese Americans in this study performed fewer than one test per day (unfortunately this is more
common for many patients that might be assumed for a range of reasons such as stigma, cost, and
other factors). Additionally, on average, Chinese Americans were given one A1c check per year
(Islam et al., 2015). These are concerning numbers, especially considering that on average, Asian
Americans are at higher risk for diabetes at lower BMIs. During Q&A, Dr. Hu also cited the low
English proficiency and concerns about cost as significant factors driving the low rates of glucose
testing; we are also curious about unintentional bias in any system or other factors that may
influence HCP education and translation to patients.

Dr. Leslie Eiland on Using Telemedicine to Provide Diabetes Care in Rural
Communities: Importance of Local Partnerships and Personalized Telemedicine
Approaches

Dr. Leslie Eiland (University of Nebraska) discussed her use of telemedicine to provide
diabetes care to a rural population, highlighting insights across six case studies. Dr. Eiland is the
medical director of the Endocrine Telehealth program at the University of Nebraska which facilitates over 700
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telehealth visits/month for patients in rural communities by leveraging advancements in technology and
resources from smaller local clinics. Specifically, prior to the pandemic, Dr. Eiland's telehealth program
operated out of nine telehealth clinics in smaller communities where patients would go to have a facilitated
telehealth visit with a specialist from an urban center. However, with the onset of the COVID-19 pandemic,
patients were no longer required to come into specified clinics and could do remote telehealth visits from their
homes. For some patients, this transition was convenient, but Dr. Eiland emphasized that this was mainly the
case for patients with high digital and health literacy who also had reliable internet access as well as a device
with a webcam from which to conduct telehealth calls. In this vein, while Dr. Eiland does significant work to
expand access to care via telemedicine, she also expressed that telehealth assumes patients have access to
technologies that they may not and also relies on patients to have strong digital literacy skills which can be
challenging, especially among more rural populations. As Dr. Eiland expressed, even access to the internet
can be an issue for rural patients where almost "one quarter" of Americans don't have access to broadband.
For patients who experienced more of these challenges, Dr. Eiland discussed the benefits of cloud-based data
collection systems especially for patients who struggle to manually upload data from home as well as for high-
risk patients for whom more consistent data monitoring and review can be beneficial. Dr. Eiland also
discussed the application of phone-based care in her practice, which, while less ideal than video-based
telemedicine, can be valuable for patients with limited connectivity and digital literacy. Specifically, Dr. Eiland
discussed a patient who didn't have access to internet, but used a FreeStyle Libre CGM and would discuss the
data collected in her CGM reader with Dr. Eiland over the phone. Across the case studies presented, Dr.
Eiland also emphasized the importance of communicating with patients about their preferences for care to
ensure patient needs were met and patients felt prepared to manage their diabetes.

▪ Throughout her experience offering telemedicine services, Dr. Eiland expressed she
has seen great success working with local nurses and diabetes educators to support
patients through telemedicine-based care. Prior to the pandemic, patients would travel to
local clinics, upload their data with the help of a nurse or other provider, and then conduct a
telemedicine appointment with an endocrinologist, often based in an urban center. In these
interactions, Dr. Eiland described the critical role of the local provider discussing their ability to
make patients comfortable with telemedicine-based care and address any technology related issues
patient may have faced. Additionally, for many of the small rural communities where Dr. Eiland's
patients are receiving care via telemedicine, there are strong community ties that help patients and
their local providers and caregivers form strong bonds that can also help patients feel more
comfortable and have a greater trust in their providers and the care they receive.

Telemedicine Utilized for Pregnancy and Diabetes Care at Columbia University
Shows Promising Framework for Integrating Electronic Glucose Monitoring and
Virtual Visits into Diabetes Care

Dr. Noelia Zork (Columbia University) discussed how her tertiary care center expanded their
telemedicine capabilities to support pregnant women after the stay-at-home order went into
place in New York City last March, and how for her patients living with diabetes, virtual care
continues to be utilized. Between the second week of March and the first week of April 2020, Columbia
expanded the number of obstetric visits from 8 to 892 visits per week. Although the OB/GYN Department had
previously offered video visits, only 3 of 40 clinical faculty had completed the virtual appointment training
and held video appointments prior to the pandemic. A later survey showed that 89% of providers planned to
continue telehealth after the pandemic, compared to only 45% of providers being motivated to practice
telehealth prior. Dr. Zork's talk centered around how to help clinicians use virtual visits successfully and
building technological capabilities to help patients control their glucose.

▪ Dr. Zork discussed how the OB/GYN department cultivated provider buy in to
successfully implement video visits during the stay-at-home order. To ensure providers
completed the 15-minute online training her hospital had already developed, her team individually
called providers that didn't complete the training after healthcare pivoted to primarily virtual visits.
They also assured providers that they would have the support they needed to "do this successfully,"
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and worked together to develop a prenatal care schedule of when pregnant patients could have their
virtual visit versus why they needed to be in person. A survey of providers at Columbia indicated
that providers found the peer support, online modules and training, and guidelines for virtual
prenatal care schedule very helpful in integrating telemedicine into their practice.

▪ Diabetes care was entirely converted to a virtual format. Dr. Zork emphasized that since
most of what she does when treating pregnant patients with diabetes revolves around education and
counseling, it "lends quite nicely to virtual care." In order to have enough data to inform clinical
decisions, Dr. Zork asked patients to check their blood glucose four times a day and log their food to
share with providers. Providers would then provide feedback and instruction to patients over the
phone or email.

▪ During the pandemic, many patients living with diabetes stopped using their paper log
to track blood glucose and diet, so Dr. Zork's team developed technological-based
reporting to standardize data presentation, making it easy for patients to log data and
for providers to interpret it. A lack of printer access made paper logs difficult for many of Dr.
Zork's patients, so many chose to instead keep notes in their phones that could then be sent to
providers. While these notes were sometimes harder to interpret, they did provide a technology-
supported avenue for patients to share data with their providers. Providers also took advantage of
EHRs and would input patient blood glucose data into patient Epic files when applicable.

▪ Dr. Zork emphasizes that integrating telemedicine into care could be easier than
providers realize. Though her team was previously unaware, Dr. Zork's hospital electronic
monitoring recording system (Epic's MyChart app) already had the capability for patients to record
their glucose data directly in the app. After patients tested their glucose, they would receive a text
reminding them to record their glucose levels in the MyChart app. Patient data would then be
uploaded to the hospital's electronic tracking system in real-time allowing providers to track their
patients' glycemic control remotely.
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▪ For patients without access to the Epic MyChart app, Dr. Zork's group developed a
remote patient monitoring system to interact with patient data. The hospital sent patients
who were interested in participating a tablet that utilized cellular connection (giving people without
reliable internet the ability to upload their glucose levels to the hospital's electronic tracking
system). The tablet also had embedded surveys on it, which would be activated based on a patient's
glucose. If a patient logged a glucose of >180 mg/dL, a survey of questions screening for ketoacidosis
would be prompted. The tablet was also translated into multiple languages to be accessible to
Columbia's broad patient population. Trained nurses then monitored the incoming remote patient
monitoring data. If a patient had a glucose of >200 mg/dL or elevated glucose levels for 3 days, they
would be flagged as "high", and a nurse would call the patient to initiate treatment. However, this
model did face challenges when patients didn't answer the phone. Additionally, the tablet accessory
that transmitted data from a blood glucose meter to the tablet only worked with certain Bayer and
Abbott BGMs and not all insurance companies covered the compatible glucometers limiting the
patient population for whom this was a reliable remote monitoring alternative.
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Posters - Digital Health, Telemedicine, and Decision Support

Title Authors Details + Takeaways

Immediate and Sustained Trends

in Glycemic Control during

Remote Patient Monitoring in

People with Type 2 Diabetes

Tong Sheng, Sarine

Babikian, Vikram Singh,

Mark A. Clements

▪ Glucose data from 424

type 2s in Glooko's remote

patient monitoring (RPM)

programs

▪ Remote coaching was

administered regularly

and/or "as needed"

▪ 46% female, mean age 50,

baseline average glucose of

177 mg/dl

▪ At three months, RPM

conferred improvement in

mean glucose from 177

mg/dl to 154 mg/dl; at

twelve months, mean

glucose was 160 mg/dl

▪ RPM increased proportion

of glucose readings

between 70-180 mg/dl

from 61% to 75% at three

months
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Using Peer Power to Reduce

Health Disparities:

Implementation of a Diabetes

Support Coach Program in

Federally Qualified Health Centers

Ashby F. Walker, Michael

J. Haller, Eleni Sheehan,

Sarah C. Westen, Claudia

Anez-Zabala, Xanadu

Roque, Angelina Bernier,

Leon Bain, Matthew J.

Gurka, Stephanie L. Filipp,

Nicolas Cuttriss, Linda G.

Baer, Lauren Figg, Korey K.

Hood, Rayhan Lal, Marina

Basina, Jessie J. Wong,

Katarina Yabut, David M.

Maahs

▪ Study of diabetes support

coaches (DSCs) and CGM

in federally qualified

health centers (FQHCs) to

help underserved

communities manage

diabetes disease burden

▪ Enrolled 24 adults (≥18

years old, 9 Hispanic and

10 Black, 19 type 1s and 5

type 2s on MDI in Florida

▪ 3-month drop in A1c was

0.4% (p=0.14) and

6-month drop (n=19) was

1.2% (p=0.0023)

▪ DSC's impact on patient-

level outcomes remains to

be explored in ECHO

diabetes research program

Feasibility and Acceptability of a

Direct-to-Home Diabetes Self-

Management Education and

Support Telemedicine Program

(DSMES) with High-Risk Patients

in a Rural, Underserved Area

Jodi S. Krall, Jason Ng,

Patricia A. Johnson, Shari

L. Reynolds, Linda M.

Siminerio

▪ Evaluated feasibility and

acceptability of

Telemedicine for Reach,

Education, Access,

Treatment, and Ongoing

Support (TREAT-ON)

program

▪ Participants (n=25) had

mean baseline A1c of

11.5%, a mean age of 48,

and 76% were on public

insurance; all were

recruited from rural

communities in western

Pennsylvania

▪ After three months,

participants completed an

average of 3 visits/patient

which each lasted 35

minutes

▪ Upon completion,

participants were highly
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satisfied (4.7/5) on average

with TREAT-ON due to its

usefulness (4.5/5), ease of

use (4.5/5), reliability (4.3/

5), and quality interface

(4.6/5) despite 23% of all

visits (n=99) having

technology issues

Predictors of Engagement in

Clinical Care: CoYoT1 to California

Jaquelin J. Flores Garcia,

Mark W. Reid, Elizabeth

Pyatak, D. Steven Fox,

Jennifer L. Fogel, Elizabeth

Salcedo-Rodriguez, Daniel

I. Bisno, Debra Miller,

Anuva Mittal, Jennifer

Raymond

▪ 51 young adults with type 1

diabetes (ages 16-25) were

randomized to receive

either usual care of CoYoT1

care

▪ CoYoT1 care utilized a

shared decision making

model, autonomy and

supportive care, as well as

goal setting to provide

more patient-centered

care; CoYoT1 has

previously shown success

in White young adults

▪ CoYoT1 care led to a 12%

greater care attendance

rate (p<0.01) relative to

usual care

▪ Baseline A1c was

negatively associated with

attendance rate; each 1%

increase in A1c associated

with 2% drop in

attendance rate (p=0.01)

▪ Those assigned to

telehealth showed lower

odds of attendance

(p=0.008)

▪ CoYoT1 successfully

engaged participants from

diverse ethnic

backgrounds, but did not

successfully engage
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participants in unstable

living situations (e.g.,

living with father or

splitting time between

parents)

Effectiveness of Digital

Therapeutics to Improve Clinical

Outcomes in Patients with Type 2

Diabetes Mellitus on Insulin

Therapy

Rishi R. Adhikary,

Sidddhesh Kolwankar,

Ritika Verma, Jitesh Bhatt,

Ketan L. Pakhale, Rakesh

Sahay

▪ Evaluated Wellthy CARE

digital therapeutic (WDTx)

platform to manage

glycemic control in type 2s

on insulin therapy

▪ Participants (n=109) had a

mean age of 51 and were

37% female

▪ Significant average

decrease in mean blood

sugar was 30 mg/dl

(baseline ~170 mg/dl)

along with a 32% reduction

in proportion of

hypoglycemia logs

▪ Users in highest tertile for

app interaction at week 1

had greatest mean blood

sugar drop of 31 mg/dl

▪ Lowest tertile of overall

app usage had no

significant drop in blood

glucose, on average

Long-Term A1C Outcomes with

and without Intermittent CGM

Use in Adults with T2D

Participating in the Onduo

Program

Jennifer E. Layne, Richard

M. Bergenstal, Nathan A.

Barleen, Ronald F. Dixon,

Howard Zisser

▪ Retrospective analysis of

adult type 2s, evaluating

change in A1c following 1

year of Onduo with

(n=354) or without

(n=418) Dexcom CGM

▪ Participants (n=772) were

58% female with a mean

baseline A1c of 7.7%. 26%

on sulfonylureas and 32%

on insulin

▪ Subgroup analysis
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demonstrates A1c

reduction both in CGM

(7.9% to 7.2%) and non-

CGM (7.6% to 7.4%) users

(p<0.001) at 1-yr mark

▪ Participants in RT-CGM

user group experienced

16% increase in meeting

ADA target of A1c >7%

compared to no CGM

group

Durability of A1C Outcomes after

Short-Term Participation in the

Onduo Virtual Clinic for Type 2

Diabetes

Mit R. Majithia, Coco

Kusiak, Amy Armento Lee,

Francis R. Colangelo,

Robert Romanelli, Scott

Robertson, David M. Erani,

Jennifer E. Layne, Ronald

F. Dixon, Howard Zisser

▪ Analysis of A1c change at

one year in type 2s (n=52)

after four months of active

Onduo intervention

▪ Baseline mean A1c of 8.9%,

mean age of 58, 40%

female

▪ Those with baseline A1c

>9% had two-fold greater

improvement than those

with A1c 8-9%.

▪ Baseline A1c 8%-9%

subgroup experienced a

1.1% A1c drop at 1-yr;

baseline A1c >9%

subgroup experienced

-2.2% A1c drop at 1-yr

(both p<0.001)

▪ Major limitation was

discordant A1c testing

methods due to pandemic

Sustained Effect in Diabetes

Management Using a Digital

Workflow and Decision Support

System in Home Health Care

Julia Kopanz, Lara K.

Scholle, Katharina M.

Lichtenegger, Gisela

Ambrosch, Angela

Libiseller, Felix Aberer,

Marlene Pandis, Klaus

Donsa, Thomas Truskaller,

Thomas Pieber, Julia K.

Mader

▪ Three-month study of nine

patients on basal insulin

receiving geriatric home

care

▪ Digital workflow and

decision support system

GlucoTab@MobileCare

was utilized to support
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insulin titration

▪ By the end of the study, all

patients had begun using

basal insulin, in addition to

bolus insulin

▪ Time in Range increased

from 41% to 71%

▪ There were no acute

hospital admissions due to

blood glucose "derailment"

Improved Glucose Control for

People with Diabetes Who

Enrolled in a Multi-Chronic

Condition Remote Monitoring

Platform

Susie Liu, Stefanie L.

Painter, Roberta James,

Tejaswi Kompala, Bimal

Shah

▪ Comparison between

Livongo members enrolled

in diabetes-only

programming vs. diabetes

and hypertension

programming

▪ All users were enrolled in

2019 and active on Livongo

for at least one year

▪ 888 participants in each

group were analyzed with

both groups well-matched

at baseline

▪ After six months, mean A1c

improvement for the

diabetes group was 0.5%,

compared to 0.65% for

diabetes + hypertension

(baseline of 7.3% for both

groups)

▪ After nine months, mean

A1c improvement for the

diabetes group was 0.4%,

compared to 0.6% for

diabetes + hypertension

Comparing Telemedicine with

Conventional Diabetes Care in

Assessing Long-Term Outcomes in

451 Patients over 15 Years

Jothydev Kesavadev, Arun

Shankar, Gopika Krishnan,

Ashwin David, Geethu

Sanal, Krishnadev

Jothydev, Gopika B.

▪ EHR data from 451 people

with type 2 diabetes in

India

▪ 267 participants had at
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Chandran, Anjana Basanth,

Sanal T.S., Jayasree Ajith,

Sunitha Jothydev

least one virtual

consultation in the last

three months; the other

184 were the control group

▪ After ten years, the

treatment group was an

A1c improvement from

8.8% to 7.0%, compared to

9.3% to 9.0% for the

control group

▪ Treatment satisfaction and

quality of life were also

higher for the telemedicine

group

Baseline A1C Values and

Magnitude of A1C Reductions

during Nonadjunctive Continuous

Glucose Monitoring Use in the

COACH Study

Stayce Beck, Colleen Kelly,

Nelly Njeru, Jeremy

Gorelick, Jeffrey C. Bowers,

David A. Price

▪ 620 adults new to CGM

used SMBG for six months,

then initiated on Dexcom

G5 for the next six months;

519 participants completed

the study

▪ About two thirds of

completers were type 1s

and one third were type 2s

▪ There was a trend towards

greater A1c reductions for

those with higher baseline

A1c values; all groups

except those with A1c <7%

at baseline saw a

significant improvement

▪ A1c reductions were

similar for type 1s vs. type

2s

▪ Despite no A1c

improvement, the A1c <7%

subgroup did see a

significant reduction in

severe hypoglycemic

events from 8 to 1 (n=122

patients)
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IV Insulin via Glucommander, an

Electronic Glycemic Management

System (eGMS) Demonstrates Low

Rates of Hypoglycemia in Patients

with Low Glomerular Filtration

Rate (GFR) Compared with Other

eGMS

Bruce W. Bode, John

Clarke, Jordan Messler,

Robert Booth

▪ Retrospective data from

13,775 ICU patients in

Glucommander's Glytec

database from 2017 to

2021

▪ All patients an eGFR <60

mg/min/1.73m2 and at

least two glucose values

>180 mg/dl

▪ Compared to published

data from other electronic

glycemic management

tools, the Glucommander

data showed lower rates of

hypoglycemia (0.27% vs.

0.46%) and glucose

variability (24% vs.

26.5%-30%)

Assessment of a Deep Learning

Model Based on Three-Year

Longitudinal Electronic Health

Record Data for Predicting Severe

Hypoglycemia in Patients with

Type 2 Diabetes

Garam Lee, Seung-Hyun

Ko, Yu-Bae Ahn, Eun

Young Lee, Seon-Ah Cha,

Dokyoon Kim, Jae-Seung

Yun

▪ Data collected from 31,550

hospitalized patients with

type 2 diabetes across

three hospitals; severe

hypoglycemia events

evaluated over a seven

years horizon

▪ A recurrent neural network

model utilizing age, sex,

A1c, eGFR, FPG, CCI,

insulin, OHA, and prior

severe hypo history

performed with an AUC of

0.858

Online Patient Education on

GLP-1 Receptor Agonists in

Patients with T2D and CVD

Prompts Real-Life Changes

Amy Larkin, Anne Le
▪ Two educational materials

were posted to the WedMD

with text and integrated

visuals

▪ Demographic and

knowledge-based

questions were asked prior

to starting the material
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▪ 29,168 people have

accessed the "How Is

Diabetes Related to Heart

Disease?"; 88%

understood that

maintaining a healthy

weight can decrease CVD

risk in T2s and 85% plan to

discuss GLP-1s with their

HCP at their next visit

▪ 41,034 people have

accessed the "How Can I

Make My Heart Healthier

and Control My Blood

Sugar Better at the Same

Time?"; 12% of people

reported knowing GLP-1s

lower heart disease risk

before accessing the

material, compared to 66%

after; 83% plan to discuss

heart disease with their

HCP at the next visit

Frequent Engagement with

Retrospective Real-Time CGM

Data Is Associated with Improved

Glycemic Control

Joost H. Van Der Linden,

Sarah Puhr, John Welsh,

Tomas C. Walker

▪ Randomly sampled 25,000

patients in Dexcom

database who switched

from Dexcom G5 to G6

between June and

December 2018

▪ Only includes Dexcom

mobile app users; subjects

were broken into frequent,

occasional, and non-

Dexcom Clarity users

(defined as use every day

for 30 days, at least one

use over 30 days, and

never used)

▪ Frequent Clarity users had

a mean glucose of 164 mg/

dl, compared to 169 mg/dl

for occasional users, and
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175 mg/dl for non-users

▪ Frequent Clarity users had

a mean glucose of 164 mg/

dl, compared to 169 mg/dl

for occasional users, and

175 mg/dl for non-users

▪ Frequent Clarity users had

a mean Time in Range of

64%, compared to 61% for

occasional users, and 58%

for non-users

Real-World Evidence of Diabetes

App Use in Daily Life: Assessing

New Users' Engagement with a

Blood Glucose Meter App over a

Four-Month Period

Richard Wood, Caterina

Florissi, Michael Younge,

Keaton C. Stoner, Lawrence

Fisher, Jennifer Knaebel,

Chester T. Lu, Andreas

Stuhr

▪ 488 people with diabetes

(95% type 2s) paired the

Contour Next One BGM

with the Contour Diabetes

app and logged fingerstick

data were tracked over four

months

▪ Three-quarters (78%) of

participants continued

using the Contour Diabetes

app beyond one month

▪ 52% of the long-term users

logged at least one blood

glucose value on ≥70% of

days

Mobile Health Application as a

Real-World Data Resource: Self-

Recorded Weight Reduction with

Once-Weekly Semaglutide

Ulrik Bodholdt, Sophie

Birot, Andrei-Mircea

Catarig, Umut Erhan, Filip

K. Knop

▪ 1,506 users of a Novo

Nordisk-sponsored mobile

app designed for use with

once-weekly semaglutide

▪ Mean self-recorded weight

loss in the app was 4.6%

(10.3 lbs) over 18 weeks

▪ The recorded changes in

body weight are similar to

those seen in retrospective

real-world studies

Glycemic Outcomes for Adult Type

1 Diabetes (T1D) with and without

Jordan Messler,

Priyathama Vellanki, Bruce
▪ Data from people with type

1 diabetes were identified
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DKA Treated with an Electronic

Glycemic Management System

W. Bode, Robert Booth,

John Clarke
from the Glytec Inpatient

database from across 154

hospitals; 4,592 patients

were identified with at

least one DKA event;

10,886 well-matched

patients were used as a

control

▪ Rates of hypoglycemia

were generally lower in the

group without DKA; time

<40 mg/dl was 0.015% vs.

0.03% and time <70 mg/dl

was 0.6% vs. 0.9%

Evaluation of the Use of Telehealth

vs. In-Person Visits on Clinical

Process in Aging Patients with

Type 1 Diabetes over the Pandemic

Atif Adam, Elena Toschi,

Medha Munshi, Lori M.

Laffel

▪ EHR-based retrospective

study of visits from

2020-2021 (primarily

telehealth) vs. 2018-2019

(in-person) at Joslin

▪ The study only included

people with type 1 diabetes

≥65 years old

▪ In total, the analysis

included 34,702

appointments representing

1,435 unique patients

▪ Scheduled appointments

from previously under-

represented ZIP codes

increased by 33% during

the telehealth period

▪ Rates of missed

appointments remained

relatively steady at

38%-40%

Impact of a Prediabetes Clinical

Decision Support System on CV

Risk Factor Control in Primary

Care: Randomized Trial

Jay R. Desai, A. Lauren

Crain, Daniel Saman,

Joann M. Sperl-Hillen,

Clayton Allen, Stephen

Waring, Kris Ohnsorg,

Deepika Appana, Steven P.

▪ 18,229 adults ages 40-75

across 34 primary care

clinics were randomized to

receive usual care or a

prediabetes clinical
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Dehmer, Heidi Ekstrom,

Patrick J. O'connor
decision support

intervention

▪ Intervention patients and

their clinicians were given

patient-specific treatment

suggestions to support

diagnosis of prediabetes,

control systolic BP, LDL,

smoking, and BMI

▪ Compared to usual care,

the intervention was not

associated with increased

likelihood of prediabetes

diagnosis, lower BP, LDL,

BMI, or smoking

The Efficacy of Personalized

Diabetes Management Using an

Electronic Medical Record-

Integrated Mobile Application

Jae-Seung Yun, Sun-Young

Lim, Seon-Ah Cha, Kun-Ho

Yoon, Yu-Bae Ahn, Eun

Young Lee, Seung-Hyun Ko

▪ Randomized control trial

of 275 adult type 2s

▪ Three groups: usual care,

mobile diabetes

management, and mobile

diabetes management +

HCP feedback every two

weeks

▪ Mobile diabetes

management included use

of iCareD app and Google

Fit to collect SMBG, diet,

and exercise data

▪ At 24 weeks, the usual care

group saw a 0.6% A1c

reduction (8.6% to 8.0%),

the mobile group saw a

0.8% reduction (8.7% to

8.0%), and the mobile +

feedback group saw a 1.0%

reduction (8.8% to 7.9%)

Is Telemedicine the Preferred Visit

Modality in Patients with Type 1

Diabetes?

Alena Kirzhner, Taiba

Zornitzki, Viviana

Ostrovsky, Hilla Knobler,

Tal Schiller

▪ Questionnaire of 71 adult

type 1s at the Diabetes

Clinic at Kaplan Medical

Center in Israel
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▪ 14% preferred virtual visits

only, 24% preferred only

conventional visits, and

62% preferred a

combination

▪ 70% noted "better

communication" as an

advantage of conventional

visits; 88% noted "time

saving" as an advantage of

video visits

▪ There were no significant

correlations between

preferences and age, sex,

travel time, education,

diabetes duration, or MDI

vs. CSII

Improving Access and

Communication through

Telehealth for Pediatric Type 1

Diabetes (T1D): Twelve-Month

Outcomes

Lisa E. Rasbach, Laura C.

Page, Michael Freemark,

Virginia Purrington, Mona

Griffis, Angela Annas,

Rachel Hall, Robert

Benjamin

▪ 32 youth with type 1

diabetes on Medicaid and

A1c between 9%-12% were

provided monthly

telehealth support to

review glucose data (34%

using CGM)

▪ After one year, A1c

increased significantly

from 10.7% to 11.7%

▪ There were no differences

in diabetes empowerment

scores

▪ Baseline A1c was

negatively correlated with

youth motivation and

parental frustration and

worry
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Beyond A1c and Hypoglycemia
Real-World Observational Study Using Dexcom G6 and Fitbit Charge 3 Finds Each
Additional Hour of Sleep is Associated with ~3 mg/dl Lower Daytime Mean
Glucose in People Without Diabetes

Closing a morning string of oral presentations, Dexcom's Sarah Pickus presented results from
a real-world observational study looking at the link between glucose and sleep. The data used for
the study came from a pilot health screening program that took place in a "suburban county in the Southeast
United States" between April and August 2019. The pilot began with an initial clinic visit, in which
participants filled out a survey and had Dexcom G6 inserted. Participants wore blinded Dexcom G6 and
unblinded Fitbit (Charge 3) for ten days. At the end of the pilot, participants went back into the clinic for CGM
removal, another survey, and A1c measurement. The sleep analysis excluded people with prediabetes or
diabetes and also excluded those with less than four days of CGM and Fitbit wear, resulting in 49 participants'
data used for analysis. The majority of participants were female (90%), middle-aged (mean of 49 years),
White (82%), and overweight or obese (mean BMI of 29.5).

▪ On average, participants slept for 7.3 hours per night, measured by the Fitbit Charge
3. The mean bed time for participants was 11:36 PM and mean wake up time was 6:53 AM. Almost
exactly half of participants (49%) were within the American Sleep Association's recommendation for
7-9 hours of sleep per night, with 10% reporting ≥9 hours of sleep and 41% averaging fewer than 7
hours. On the glucose front, mean glucose for the participants was 113 mg/dl with a %CV of 15% (as
a reminder, people with prediabetes and diabetes were excluded from the analysis). Finally, rates of
physical activity were fairly low with 69% of participants either "low active" or "sedentary."

▪ Using a linear regression model, each additional hour of sleep was associated with a
3.1 mg/dl decrease in mean daytime glucose. In the theorized model, which uses age, BMI,
and mean sleep duration, mean sleep duration was the only variable significantly associated with
mean daytime glucose. This is perhaps better illustrated by the glucose curve shown below with lines
broken out for those sleeping less than 7 hours per night, between 7-9 hours per night, and more
than 9 hours per night. At all times of the day, mean glucose for those averaging fewer than 7 hours
of sleep per night had higher mean glucose than those getting more than 7 hours. Based on the chart
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below, there did not appear to be a significant difference between those getting 7-9 hours and 9+
hours. While this association does not provide information on potential mechanisms, it's likely that
improving sleep should help people at risk for diabetes from developing diabetes or slowing diabetes
progression. Of course, sleep is also critical for people with diabetes, as discussed by Adam Brown in
his diaTribe article here.

Omnipod 5 Associated with Significantly Improved Quality of Life Outcomes for
Children and Teenagers with Diabetes and Their Parents; Parents of Children
(Ages 6-<12) See Greatest Improvements

In the second Omnipod 5 presentation of the day, Dr. Korey Hood (Stanford University)
presented patient-reported outcomes results from the pivotal studies for Insulet's Omnipod 5 hybrid closed
loop system in teenagers and children. That study was originally read out at ENDO 2021. The analysis
presented evaluated the children and teenagers in the pivotal studies, as well as their caregivers. As a
reminder, participants in the studies went through 14 days of baseline data collection on standard therapy,
followed by three months of Omnipod 5 use. The very strong patient-reported results presented by Dr. Korey
Hood provided further evidence of the value of AID systems, not only at improving glycemic control, but also
at reducing the burden of diabetes and improving quality of life. Perhaps not too surprisingly, the results
seemed to indicate that parents of children (ages 6-<12) had the highest rates of diabetes distress and lowest
mental well-being of the groups; encouragingly, that group also tended to see the largest improvements from
use of Omnipod 5. Results from Dr. Hood's presentation are summarized in the table below and we discuss in
more detail below.

Measure Scale and
direction

Value Children
(n=83)

Parents
of
children
(n=83)

Teenagers
(n=42)

Parents of
teenagers
(n=42)

Problem Areas

in Diabetes

(PAID)

See notes

below

Lower is

Baseline 27 47 31 45

Study end 24 41 28 38
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better Change -3 -6 -3 -7

Hypoglycemic

Confidence

Scale (HCS)

1 to 4

Higher is

better

Baseline -- 3.3 3.4 3.3

Study end -- 3.5 3.5 3.4

Change -- +0.2 +0.1 +0.1

Pittsburgh

Sleep Quality

Index (PSQI)

0 to 21

Lower is

better

Baseline -- 6.5 5.1 6.3

Study end -- 5.7 4.4 5.6

Change -- -0.8 -0.7 -0.7

World Health

Organization 5

(WHO-5)

0 to 100

Higher is

better

Baseline -- 68 71 65

Study end -- 73 74 68

Change -- +5 +3 +3

▪ Problem Areas in Diabetes (PAID). The PAID scale measures diabetes-specific emotional
distress and has separate scales for children, teens, parents of children, and parents of teens. For
children, the scale ranges from 11-66; for parents of children, 16-96; for teens, 14-84; and for
parents of teens 15-90. Lower scores indicate lower diabetes distress. As noted in the table above,
diabetes distress was decreased significantly for all groups with Omnipod 5.

▪ Hypoglycemic Confidence Scale (HCS). The HCS ranges from one to four with higher scores
indicated higher confidence. The only group to see a significant change in HCS was parents of
children, whose scores increased from 3.3 to 3.6. The other groups saw a numerical increase in HCS,
but they were non-significant. It's worth noting that in the pivotal study, most participants were
already spending a low amount of time in hypoglycemia.

www.closeconcerns.com 299



▪ Pittsburgh Sleep Quality Index (PSQI). The PSQI is used to measure sleep quality and
disturbances. The index ranges from 0 to 21, with lower scores indicated better sleep quality.
Numerically, PSQI was lower for all groups with Omnipod 5; however, none of these differences
were significantly different. Looking into subscales, parents and caregivers of children did see
significant improvements in sleep duration, sleep disturbances, and overall sleep quality.

▪ World Health Organization Well-Being Index (WHO-5). The WHO-5 is used to measure
mental well-being and ranges from 0 to 100 with higher scores indicating better well-being. While
all groups trended towards higher WHO-5 scores with Omnipod 5, the only group to see a significant
improvement was parents of children who saw their scores increase from 68 to 73.
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Posters - Beyond A1c and Hypoglycemia

Title Authors Details + Takeaways

Glycemic Control Is Not an

Independent Predictor of

Mortality or Length of Stay for

Patients Hospitalized with

Coronavirus 2019 (COVID-19)

Michael G. Jakoby, IV,

Vanessa Williams, Stacey

Ward, Scott K. Lee,

Michael Buhnerkempe,

Kenneth Izuora

▪ Retrospective cohort

analysis examining

whether hospital glycemic

control is a predictor of

clinical outcomes for

patients with COVID-19

pneumonia

▪ Patients ≥18 years old

(n=108), either T1 or T2 or

newly diagnosed

hyperglycemia, with

confirmed SARS-CoV-2

infection

▪ Mean age 62, 55% male,

baseline mean A1c of 8.8%

(mean glucose 204 mg/dl)

▪ 22 of 73 patients with

mean BG <180 mg/dl died;

7 patients with mean BG

≥180 mg/dl died

▪ Glycemic control was not

found to be a factor

affecting hospital mortality

or length of stay even after

controlling for covariates

known to affect COVID-19

pneumonia outcomes

Emotional Impact of

Hypoglycemia and Use of

Glucagon: Perspectives of People

with T1D

Allyson Hughes, Katherine

S.M. Chapman, Jeoffrey

Bispham, Nazanin M.

Heydarian, Jeannett

Dimsits, Stuart A.

Weinzimer, Wendy Wolf

▪ Characterization of

emotional impact of severe

hypoglycemia, glucagon

perceptions, and barriers

to glucagon use for type 1s

(n=38) in the T1D

Exchange online

community

▪ Average age 49, average

duration of diabetes 34

years, mean self-reported
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A1c of 6.8%

▪ Primary emotions on

severe hypoglycemia were

fear, anxiety, stress,

frustration, shame, and

embarrassment

▪ Participants discussed how

CGM empowered them to

make treatment decisions

▪ Cost barriers included

glucagon prescription price

and insurance deductibles

▪ Glucagon ease of

administration during

emergency was a major

concern; strong preference

for auto-injectables

The Impact of Glycemic Variability

on the Relationship between

Hypoglycemia and HbA1c

R. Brett Mcqueen, Magaly

Perez-Nieves, Guy T.

Alonso, Rattan Juneja,

Katia Hannah, Ludi Fan,

Emily R. Hankosky, Viral

Shah, Yu Yan, Samuel Ellis

▪ Studied relationship

between glycemic

variability (%CV),

hypoglycemia, and A1c in

type 1s ≥18 years old

(n=542)

▪ Mean baseline A1c of 7.5%,

mean age 38, mean %CV

35.8%, mean TIR 61%

▪ %CV was found to provide

a meaningful estimation of

hypoglycemia risk along

with A1c, particularly when

%CV was below 30%

▪ Low generalizability due to

high CGM adherence level

of study sample

Continuous Glucose Monitoring

Utilization and Associated Metrics

in People with Diabetes on Insulin

Therapy in the U.S.

Magaly Perez-Nieves,

Emily R. Hankosky, Ludi

Fan, Felicia Gelsey,

Elizabeth L. Eby, Tracy J.

Sims, Emeka Umeh,

Michael Betts, Chris

▪ Retrospective study of

n=3,550 type 1s and n=368

type 2s, analyzed CGM use

and glucometrics' effect on

healthcare resource

utilization (HCRU)
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Lavallee, Rattan Juneja
▪ HCRU includes inpatient

hospital admission, ER

visits, and outpatient visits

▪ T1s: mean age of 40, 41%

male, 1.29 mean Charlson

Comorbidity Index

▪ T2s: mean age of 56, 55%

male, 2.11 mean Charlson

Comorbidity Index

▪ PWD with <70% TIR had

higher HCRU

▪ CGM utilization negatively

associated with HCRU

Patient Perception of RT-CGM for

Lifestyle Change Six Months after

Two Sessions of RT-CGM

Michael W. Porter, Leor

Needleman, Seba

Ramhmdani, Nicole M.

Ehrhardt

▪ 14-week intervention

involving use of CGM in

n=15 type 2s; examined

impact on lifestyle and

health

▪ Mean age 49, mean A1c of

8.3%, 80% Black

participants

▪ From n=13 who responded

to 6-month follow-up, 85%

changed food consumption

behavior due to CGM

▪ 100% reported CGM leads

to healthier lifestyle

▪ 46% lost 10 lbs. or more

Developing Self-Monitored Blood

Glucose Metrics Correlated to

Glycated Hemoglobin to Improve

Real-World Evidence Generation

Magaly Perez-Nieves, Wei

Lu, Eric Meadows, Felicia

Gelsey, Ludi Fan, Roberta

James, Bimal Shah

▪ Attempted to develop

additional glucose

management metrics

leveraging real-world

SMBG values

▪ Retrospective,

observational study with

participants using Livongo

for Diabetes (n=815);

mean age 56, 54% male,

10% T1, 12% T2 on insulin,
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78% T2 no insulin

▪ All SMBG and mean daily

SMBG were correlated

with A1c, but SMBG-based

estimated A1c was 0.6%

lower than lab-measured

values

▪ Post-meal SMBG had

smallest mean difference

(-0.1%) from lab A1c but

weak correlation (r=.66)

▪ Future work will develop

linear transformation

equation based on meal

distribution checking

patterns to improve A1c

estimation

Association between Change in

Time-in-Range and A1C in Basal

Insulin-Treated People with Type

2 Diabetes

Ronald Goldenberg, Vanita

R. Aroda, Liana K. Billings,

Anders Meller Donatsky,

Marie Frederiksen, David

C. Klonoff, Ehsan

Parvaresh Rizi, Richard M.

Bergenstal

▪ Post hoc analysis of

SWITCH PRO trial;

analyzed correlation of

change in TIR with change

in A1c

▪ Participants (n=419) ≥18

years old, T2s on basal

insulin, 48% male, 212 w/

A1c ≥7.5% and 207 w/ A1c

<7.5%

▪ Linear association between

change in TIR and A1c

change was strongest in

A1c ≥7.5% subgroup

(r=-0.43) but still present

in A1c <7% group (r=-0.17)

▪ For "clinically meaningful"

change in TIR (+5%), there

was around a -0.4% change

in A1c.

Adults with Type 1 Diabetes

Report Improved Quality of Life

with the Omnipod 5 Automated

Insulin Delivery System

Carol J. Levy, William H.

Polonsky, Korey K. Hood,

Sarah A. Macleish, Lauren

M. Huyett, Todd Vienneau,

▪ Patient-reported outcomes

from the 115 adult

participants in the
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Trang T. Ly
Omnipod 5 pivotal trial

▪ Type 1 diabetes distress

scale scores fell from 1.64

to 1.48 after three months;

the largest benefit was seen

on hypoglycemia distress

▪ Hypoglycemic confidence

scale scores increased from

3.52 to 3.65

▪ WHO-5 well-being scores

did not significantly

change

Understanding CGM Metrics in

Children with T1D Before and

After the COVID-19 Shelter-in-

Place Order

Laya Ekhlaspour,

Jacqueline J. Vallon,

Jessica Ngo, Priya

Prahalad, David Scheinker,

David M. Maahs

▪ Retrospective study of 101

children (<22 years) with

type 1 diabetes using CGM

▪ Mean Time in Range

increased from 60% at

baseline to 63% during

shelter-in-place orders

(not statistically

significant)

Association of Glycemic Ranges

and Sleep Measures in Youth with

T1D and Their Parents

Angela J. Karami, Laura

Pyle, Emily Jost, R. Paul

Wadwa, Lisa J. Meltzer,

Erin C. Cobry

▪ 26 youth wore Dexcom G6

for a week, as well as a

Phillips Actiwatch

Spectrum Plus to capture

sleep data; 26 parents wore

the Actiwatch as well

▪ Mean participants were 11

years old with an A1c of

7.2%; 50% were using

insulin pumps

▪ Nighttime Time in Range

was negatively correlated

with the child's sleep

efficiency (i.e., higher Time

in Range resulted in lower

sleep efficiency)

▪ Overall time in

hypoglycemia was

positively correlated with
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the child's total sleep time,

time awake after sleep

onset, and number of

awakenings

T1D Exchange Registry: Current

Insights on Participant Outcomes

Carolina Leon, Jingwen

Liu, Julia Ravelson,

Katherine S.M. Chapman,

Allyson Hughes, Wendy

Wolf

▪ Data collected from 1,063

patients in the T1D

Exchange Registry

▪ The registry is a mobile-

friendly online platform in

which type 1s can complete

surveys and view research

opportunities

▪ 89% of participants are

using CGM; 79% are using

an insulin pump; 58%

carry a glucagon kit; and

11% are using medications

other than insulin to lower

blood glucose

▪ 15% reported experiencing

severe hypoglycemia over

the last 12 months; 7%

reported DKA symptoms

in the same time period

Flash Glucose Monitoring in the

Reduction of Hypoglycemia in

Diabetic Kidney Disease: A

Randomised Controlled Trial

James Ling, Jack K. Ng,

Ronald C. Ma, Alice P.

Kong, Andrea Luk, Cheuk

Chun Szeto, Juliana C.

Chan, Elaine Chow

▪ RCT of 94 adults with

diabetes, CKD (not on

dialysis), and a history of

severe hypoglycemia

▪ Participants were

randomized to either

Abbott FreeStyle Libre or

BGM (Contour Plus)

▪ Neither Time in Range nor

A1c were significantly

different for the CGM vs.

BGM groups at week 16

(2% adjusted Time in

Range difference and 0.2%

adjusted A1c difference)

▪ Glucose variability was
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significantly lower for the

CGM group (30% vs. 32%)

▪ CGM was associated with

greater reductions in body

weight and systolic blood

pressure

Adaptation and Performance of a

Validated Hypoglycemia Risk

Stratification Tool in a U.S Claims

Database

Emily R. Hankosky, Carlos

R. Vallarino, Beverly

Falcon, Siew Hoong Wong-

Jacobosn, Bobbi B. Bentz,

Beth Mitchell

▪ EHR-based hypoglycemia

risk stratification model

was applied to a US claims

database (IBM

MarketScan)

▪ 0.8% of type 2s and 9% of

type 1s were assigned to

the "high-risk"

hypoglycemia groups

▪ Rates of hypoglycemia

were significantly higher in

the "high-risk" groups

compared to the "low-risk"

groups

▪ For type 1s, 8.6% of high-

risk group experienced

hypoglycemia in the one

year studied, compared to

1.2% in the low-risk group

▪ For type 2s, 5.2% of high-

risk group experienced

hypoglycemia in the one

year studied, compared to

0.2% in the low-risk group

Humor and A1C: The Interaction

between Humor and Diabetes

Control

David S. Greene
▪ 284 people with diabetes

filled out the Humor Styles

Questionnaire and

reported A1c; two-thirds

were type 1s and 68% were

female

▪ For type 1s, there were no

significant differences in

humor style between the

A1c ≥7% and <7% groups
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▪ For type 2s, those with A1c

<7% had higher self-

enhancing humor and

lower aggressive humor

The Association between Time-in-

Range %, Measured by Continuous

Glucose Monitoring (CGM) and

Physical and Functional Indices

amongst Older People with Type 2

Diabetes: A Cross-Sectional Study

Yamit Basson-

Shleymovich, Tali

Cukierman-Yaffe, Tal

Yahalom-Peri, Michal

Azmon, Naama Peltz-

Sinvani

▪ Analysis of 81 older adults

with type 2 diabetes (ages

60+)

▪ Participants wore blinded

Medtronic iPro 2 CGM for

one week and underwent

physical functional

assessment

▪ Higher Time in Range was

associated higher 6-minute

walk score (associated with

aerobic capacity and

endurance) and lower risk

of fall and balance

(measure by Timed Up &

Go test)

Obesity
Next STEP Forward: STEP Symposium Highlight Potential of Semaglutide 2.4 mg
Across Continuum of Diabetes and Obesity, Substantial Reduction of Pre-Diabetes
in People with Overweight/Obesity

On the heels of FDA approving Wegovy (injectable semaglutide 2.4 mg/week) for weight
management in earlier this month, ADA held an informative symposium about the product's entire
phase 3 clinical development program. As a reminder, the safety and efficacy of Wegovy was evaluated in four
distinct phase 3 trials (STEP 1, STEP 2, STEP 3, and STEP 4), each of which included different doses, patient
populations, and and/or adjunctive therapies. Today, we highlight new insights about the cutting-edge clinical
program provided by Dr. Robert F. Kushner (Northwestern University Feinberg School of Medicine) and Dr.
John Wilding (University of Liverpool & Aintree University Hospital, United Kingdom). With its US launch on
June 18th, this session was an excellent reminder of Wegovy's potential in the obesity (and diabetes) arenas.

▪ Dr. Kushner offered a comprehensive overview of the background, design, key results,
and safety data from the four STEP clinical trials. Across the 4,700 patients enrolled in the
program, Wegovy facilitated a mean weight loss of 15-17% in those without type 2 diabetes and 10%
in those with type 2 diabetes. In addition, Wegovy consistently allowed more patients to meet weight
loss targets relative to placebo. Dr. Kushner offered interesting insight on the results of the STEP 3
trial, which evaluated in conjunction with a low-calorie diet (LCD) and/or intensive behavioral
therapy (IBT). The results suggested that adding LCD and IBT to a patient's treatment regimen
speeds up the pace of weight loss initially, but fails to provide more extreme weight loss over the
long-term (i.e., at week 68) compared to Wegovy alone.
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▪ Dr. Wilding went on to explain the cardiometabolic effects of Wegovy that could be
gleaned from the STEP trials, both in people with and without type 2 diabetes. He introduced a
sub-study of STEP 1 that utilized DEXA scanning to assess changes in total fat mass and lean body
mass that occurred with Wegovy and placebo. While the percentage of total and lean body mass did
not change much over the course of the study in the placebo group, patients on Wegovy experienced
a decrease in total fat mass (from 43.4% to 39.4%) and an increase in total lean body mass (from
53.9% to 57.4%). Across STEP trials, patients on Wegovy also experienced a meaningful
improvement in cardiovascular risk factors like reduced blood pressure, fasting lipids, and
inflammation. Impressively, in STEP 1, the treatment group showed a markedly reduced percentage
of patients with pre-diabetes over the course of the trial (from 45% to 16%), alongside a meaningful
increase in normoglycemic patients (from 55% to 84%). Similar improvements were seen in terms of
the percentage of patients who no longer met the criteria for metabolic syndrome.

◦ To better understand the effect of Wegovy on cardiovascular health, Dr.
Wilding highlighted the ongoing SELECT CVOT. This event-driven study will enroll
17,500 patients 45 years and older who have overweight or obesity, no diabetes, and high
risk of cardiovascular disease. Patients will be randomized to Wegovy or placebo and the
primary composite endpoint will evaluate the occurrence of CV death, non-fatal
myocardial infarction, and non-fatal stroke.

Barrage of STEP 2 Data Support High-Dose Semaglutide's Benefit in Diabetes and
Obesity

A series of presentations covered new data from STEP 2 (The Lancet), Novo Nordisk's trial of
once-weekly semaglutide 2.4 mg in people with type 2 diabetes and overweight/obesity. STEP 2
compared semaglutide 1.0 and 2.4 mg to placebo over 68 weeks of treatment in 1,210 adults with a BMI ≥27
and A1c 7-10%, treated with no more than 3 oral glucose-lowering agents. Over 68 weeks, semaglutide 2.4 mg
drove a mean 9.6% body weight loss, compared to 7% with the lower dose and 3.4% with placebo (intention-
to-treat analysis). Additionally, 46%, 29%, and 8% of participants in each group achieved ≥10% body weight
loss and A1c fell by 1.6%, 1.5%, and 0.4% over 68 weeks, respectively.

▪ Cardiometabolic Risk Factors: Dr. Robert Kushner showed that semaglutide 2.4 mg was
superior to the lower dose and placebo on weight loss and waist circumference (p<0.0001), but
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benefits were similar with the lower dose for all other cardiometabolic risk factors considered.
Perhaps most importantly, risk reductions were greatest in those who achieved ≥10% weight loss: in
Dr. Kushner's words, "It's not so much the dose of semaglutide as the weight loss achieved, and
more people achieve that with the higher dose." Weight loss is the key to improving cardiometabolic
risk, and semaglutide is a great way to get there: far more patients achieved ≥10% weight loss with
semaglutide 2.4 mg than with the lower dose or placebo.

Change from baseline to week 68:

Placebo Semaglutide 1 mg Semaglutide 2.4 mg

Weight loss: <10%

n=372

≥10%

n=31

<10%

n=294

≥10%

n=109

<10%

n=227

≥10%

n=177

Waist circumference

(cm)

-3.3 -14.8 -4.3 -13.3 -4.8 -15.6

A1c -0.2% -1.4% -1.3% -2.2% -1.3% -2.2%

FPG (mg/dl) -1 -18 -30 -52 -27 -51

Fasting insulin -4% -33% +3% -24% +11% -30%

SBP (mmHg) +1 -6 -2 -7 -1 -7

Triglycerides -5% -29% -13% -33% -11% -32%

Non-HDL -1% -4% -4% -13% -1% -10%

LDL - +3% +1% -6% +2% -1%

CRP -14% -38% -31% -61% -29% -67%

▪ Baseline Characteristics: Dr. Ildiko Lingvay presented evidence that females achieved greater
weight loss with semaglutide than males. Mean weight loss with semaglutide 2.4 mg was 12% for
females and 8.9% for males (3.2% and 2.9% on placebo, respectively; p=0.0038). Additionally,
higher baseline A1c was associated with less weight loss than a low A1c: those with an A1c <8.5% lost
11.3% of their body weight with semaglutide 2.4 mg, compared to 9.3% among those with a baseline
A1c ≥8.5% (2.9% and 3.3% on placebo, respectively; p=0.0267). However, only sex had a significant
impact on odds of achieving weight loss ≥5% and ≥10% at week 68 (p=0.0295 and p=0.0004). No
other baseline characteristic - including age, race, body weight, and background diabetes therapy -
was associated with a significant difference in weight loss.

▪ Quality of Life: Drs. Dominica Rubina and Sean Wharton highlighted the promising
improvements in health-related quality of life outcomes with semaglutide 2.4 mg in STEP 2 trial.
Using two complementary surveys, the SF-36 and the IWQOL-Lite-CT, researchers were able to
estimate changes in physical functioning and psychosocial functioning from baseline. Dr. Rubina
noted that while the SF-36 survey has been used for decades across many different disease areas, the
IWQOL-Lite-CT survey was developed specifically for patients with obesity and the STEP trials are
the first time that it has been used. Notably, psychosocial baseline scores, which measure the way
you perceive yourself socially, were higher on the IWQOL-Lite-CT survey for patients in the STEP 2
trial (obese+T2D) than in the STEP 1 trial (obese only). This suggests patients with obesity see
themselves differently than patients with the additional type 2 diagnosis, and reflects the ongoing
stigma surrounding obesity in our country. Importantly, however, STEP 2 subjects taking 2.4 mg
semaglutide saw significant improvements in physical function and psychosocial sub-analyses
following the 68-week trial period. Additionally, Dr. Wharton observed that as body weight
decreased, scores on the physical function score increased, suggesting that improved physical
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functioning is dependent on weight loss.

▪ At baseline, STEP 2 participants had a mean A1c of 8.1%, BMI of 36, diabetes duration of 8 years,
age of 55, and were 51% female and 62% white; 92% were taking metformin, 26% a sulfonylurea,
25% an SGLT-2, and 5% a TZD. Also at baseline, 70% of STEP 2 participants had hypertension, 68%
dyslipidemia, 15% sleep apnea, 8% coronary artery disease, and 16% knee osteoarthritis. About 75%
of participants had three or more comorbidities at screening.

▪ As expected, GI side effects were most common and affected 58% of low-dose and 64% of
high-dose participants, compared to 34% of the placebo group. There was no significant increase in
diabetic retinopathy or serious adverse events with semaglutide.

Dr. Fonseca Counsels Against GLP-1s and SGLT-2s for CV Risk Reduction in Type
1

Dr. Vivian Fonseca (Tulane) argued against the use of type 2 diabetes medications -
particularly SGLT-2s and GLP-1s - in type 1 diabetes, except for in very specific circumstances.
For example, if a patient has established heart failure or chronic kidney disease, they could stand to benefit
from an SGLT-2 inhibitor given long-term outcomes trials have now shown benefit in both heart failure and
CKD regardless of diabetes status. However, he also called for further study in cardiovascular and renal trials,
particularly to define renal parameters for SGLT-2s: what level of GFR or albuminuria to start at? (It seems
most benefit would be in the small proportion of patients with proteinuria >300, he said.) Dr. Fonseca also
explained that older people with type 1, who have possibly gained some weight and developed other age-
related risk factors, may have a more favorable risk/benefit profile with these adjunct therapies. Overall,
though, he preached conservatism: there's no evidence that SGLT-2s or GLP-1s are helpful to reduce
cardiovascular disease in type 1 (particularly for primary prevention), and we shouldn't put low-risk patients
at risk for DKA and other side effects for an unproven benefit. In these patients, he says, the best protection is
quality glucose control (of course, many are in favor of using these adjunct therapies for glucose control
itself). On the other hand, those with poorer glycemic control are at higher risk of complications, particularly
DKA with both SGLT-2s and GLP-1s. All of this said, Dr. Fonseca did open his talk by noting that patients
with type 1 diabetes have an increased risk of cardiovascular disease. The problem is that the etiology of CVD
in type 1 is different than in type 2, at least until a patient is older - age, A1c, triglycerides, family history, and
possibly autonomic neuropathy matter most in type 1 (interestingly, LDL doesn't seem to matter nearly as
much as in type 2). He cited evidence from DCCT showing that mortality in the study was directly related to
hyperglycemia, noting that intensive glucose control did reduce mortality, though the effect took many years
of follow-up to demonstrate. Ultimately, Dr. Fonseca advised sticking with proven CV risk management for
most patients: control glucose, minimize hypoglycemia, keep blood pressure <130/80 (ideally with an ACEi/
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ARB for renal protection), prevent weight gain, stop smoking, and consider statins in adults.

Latest Analysis of REDUCE-IT Data Shows Substantial CV Risk Reduction with
Vascepa Across BMI Categories, Regardless of Diabetes Status

Dr. Deepak Bhatt (Brigham and Women's Hospital, Boston, MA) presented the latest results
from Amarin's REDUCE-IT trial for Vascepa (icosapent ethyl), demonstrating a ≥ 29%
reduction in total atherothrombotic burden across all BMI categories. Furthermore, sub-
stratification of patients in BMI categories revealed that Vascepa's positive effects on CV risk reduction held
for all patients, regardless of diabetes status. As a reminder, Vascepa is an omega-3 fatty acid derived from
fish oil that was first approved in 2012 as an adjunct therapy to statins for adults with severe triglyceride
levels. In 2019, impressive results from the REDUCE-IT trial garnered an expanded approval to include adults
with elevated triglyceride levels and either established CVD or diabetes with ≥2 additional risk factors. Dr.
Bhatt's latest analysis is drawn from the original REDUCE-IT trial, which included 8,179 statin-treated
patients having either established CVD (~70%) or type 2 diabetes and ≥ 2 risk factors for CVD (i.e., elevated
BMI). After 1:1 randomization (icosapent ethyl 4 g/day vs. placebo), patients were followed for a median time
of 4.9 years. The primary endpoint of the study was a composite of CV death, nonfatal MI, stroke, coronary
revascularization, and unstable angina requiring hospitalization, with a key secondary composite endpoint of
MACE events (CV death, MI, and stroke).

▪ These results demonstrate Vascepa's efficacy across BMI categories, as measured by
total (first and subsequent) primary composite endpoint events. Vascepa conferred a
consistent RRR between 29% and 36% across healthy, overweight, and obese BMI categories.
Hazard ratios for the primary composite endpoint in patients with diabetes (n=4787) across all BMI
categories computed to 0.77 (95% CI: 0.68 to 0.887; p<0.0001), with a similar HR of 0.73 (95% CI:
0.62 to 0.85; p<0.0001) seen in patients without diabetes. While these results are certainly
impressive, Dr. Bhatt reminded us that this data includes both prespecified and post hoc analyses,
and the original REDUCE-IT study was not powered for subgroup interpretation. Given these
results, Dr. Bhatt argued, "Even in a patient with well-controlled glycemic parameters or good
bodyweight, there is still a benefit of icosapent ethyl that is consistent and robust." Safety was
generally consistent with the full study, where patients taking icosapent ethyl experienced more
cases of minor bleeding (i.e., bruising) and atrial fibrillation compared to placebo.
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Prediabetes, Diabetes Remission, and Diabetes Prevention
Semaglutide for Obesity Restores Normoglycemia in Majority of STEP 1
Participants with Prediabetes

A new STEP 1 analysis for once-weekly semaglutide 2.4 mg in overweight and obesity
demonstrated significant reversion to normoglycemia with the GLP-1 agonist. Among
participants with prediabetes at baseline (n=1,306, 45.5% of participants), 84% were normoglycemic at the
end of 68 weeks of treatment, while only 0.5% progressed to type 2 diabetes; 15% still had prediabetes. As Dr.
Leigh Perreault put it during her presentation, virtually all participants in the semaglutide group who came in
with prediabetes were able to restore normoglycemia. Importantly, the proportion who moved from
prediabetes to normoglycemia on semaglutide was greater with progressively larger body weight loss
percentage (see below). In contrast, among the placebo group, only 48% of those with prediabetes achieved
normoglycemia; 3% of the placebo group progressed to type 2 diabetes. Additionally, among those who were
normoglycemic at baseline, 3% progressed to prediabetes in the semaglutide group compared to 11% in the
placebo group. Digging deeper into glucose metabolism among participants with baseline prediabetes,
semaglutide conferred a 0.35% treatment difference on A1c reduction, a -8.5 mg/dl difference on FPG, and a
significant improvement in HOMA-IR (0.72).
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▪ STEP 1 randomized 1,961 adults with overweight or obesity with ≥1 unsuccessful dietary
effort to lose weight to weekly semaglutide 2.4 mg or placebo, both on top of lifestyle intervention
(counseling plus a -500 kcal/day diet and 150 minutes/week of activity). Mean baseline A1c in the
study was 5.9%, and mean BMI was ~38.5 kg/m2; just over 70% of participants were female. Over
68 weeks of treatment, semaglutide drove a mean 14.9% body weight loss, compared to 2.4% for the
placebo group (p<0.0001). Among the subgroup of participants with prediabetes at baseline, mean
weight loss was 13.7% with semaglutide (2.4% for placebo), indicating that patients with prediabetes
still achieved highly significant weight loss in STEP 1.
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Diabetes Complications
FIDELIO-DKD Analysis Highlights Efficacy of Finerenone on Top of SGLT-2
Inhibitor Use, Fueling Promise of Combination Therapy in DKD

A late-breaking poster on an exploratory analysis of Bayer's novel mineralocorticoid receptor
antagonist finerenone in the FIDELIO-DKD trial highlighted its independent efficacy on top of
SGLT-2 inhibitor treatment. Only about 5% of participants in FIDELIO-DKD were on an SGLT-2
inhibitor. Finerenone's impact on the primary outcome (time to kidney failure, sustained decrease in eGFR
≥40% from baseline, or renal death) and key secondary CV outcomes (time to CV death, nonfatal MI, nonfatal
stroke, or hospitalization for heart failure) was consistent regardless of SGLT-2 use at baseline. Given
breakthrough data over the past two years for the SGLT-2 inhibitor class in effectively targeting kidney
disease (canagliflozin; dapagliflozin), the independent effects of finerenone on top of SGLT-2 use is
particularly promising in addressing the large unmet need in kidney disease. MR antagonism and SGLT-2
inhibition are hypothesized to have distinct mechanisms of targeting kidney disease, with the former
inhibiting excessive inflammation and fibrosis and the latter primarily lowering blood pressure and glucose.
Looking ahead, we would love to see additional real-world data showing the additive effects on reducing
adverse kidney outcomes with combination therapy of SGLT-2s and finerenone (along with GLP-1 agonists in
the future, once more data emerges on this class in the renal outcomes space).

▪ As a reminder, results from FIDELIO-DKD were first presented in full at ASN 2020,
showing a significant 18% relative risk reduction for adverse kidney outcomes (HR=0.82, 95% CI:
0.73-0.93, p=0.0014) with finerenone treatment vs. placebo. Over a median 2.6 years follow-up, the
primary composite endpoint (kidney failure, sustained ≥40% decrease in eGFR, or renal death)
occurred in 21.1% of placebo patients (600/2,841) vs. 17.8% of finerenone patients (504/2,833).
Components of the composite endpoint all trended in favor of finerenone: Results showed a 13%
relative risk reduction for kidney failure (HR=0.87, 95% CI: 0.72-1.05) and 19% for sustained ≥40%
eGFR decline (HR=0.81, 95% CI: 0.72-0.92); there were no instances of renal death over the course
of the trial. Finerenone reduced risk for the secondary CV endpoint (CV death, non-fatal MI, non-
fatal stroke, or heart failure hospitalization) by 14% vs. placebo (HR=0.86, p=0.0339).

▪ Commercially, Bayer anticipates a 2021 launch for finerenone. Regulatory submissions in
the US, Europe, and Japan were made by the company in November 2020. Notably, FDA granted
finerenone Priority Review in January 2021.
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New Insights on FIDELIO-DKD: Cardiorenal Benefits of MRA Finerenone
Profound Across Baseline A1c

Dr. Ellen Burgess (University of Calgary) shared an important secondary subgroup analysis of
FIDELIO-DKD, investigating the effectiveness of finerenone (MRA antagonist) as a function of baseline A1c.
As a reminder, in the phase 3 FIDELIO-DKD trial - which read out at ASN 2020 - finerenone delivered an
impressive 18% relative risk reduction for adverse kidney outcomes (HR=0.82, 95% CI: 0.73-0.93, p<0.05) in
over 5,000 patients with type 2 diabetes and chronic kidney disease. On the key secondary composite
endpoint of CV death, non-fatal MI, non-fatal stroke, or hospitalization for heart failure, finerenone was also
associated with a 14% risk reduction relative to placebo (HR=0.86, p<0.05). Using an assortment of statistical
models, Dr. Burgess presented new insights on the interaction between finerenone treatment, baseline A1c,
and clinical outcomes. Importantly, A1c levels were relatively stable across the study duration; in both the
treatment and placebo groups, the mean A1c hovered around 7.7%.

▪ Using A1c as a continuous variable, Dr. Burgess showed that the risk of the primary
kidney outcome was independent of baseline A1c. This relationship was consistent in both
the finerenone and placebo groups, with A1c bearing no relationship on whether the primary kidney
outcome occurred. Conversely, A1c was positively associated with occurrence of the key secondary
CV outcome; the higher the A1c, the more likely the occurrence of an adverse CV event. This
relationship held true in both finerenone and placebo groups.

▪ Excitingly, the cardiorenal benefits seen with finerenone treatment were consistent
across A1c. Regardless of the A1c level at baseline, finerenone significantly reduced the incidence
of the primary kidney and key secondary CV outcomes. In addition, finerenone consistently reduced
the urine albumin-to-creatinine ratio (UACR) at 4-months in both patients with a baseline A1c
≥7.5% and <7.5%. Baseline A1c also had no statistically significant effect on the safety profile of
finerenone.
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▪ As a reminder, another late-breaking poster released at ADA 2021 highlighted finerenone's
efficacy in FIDELIO-DKD, independent of SGLT-2 inhibitor use.

Dr. Nasrien Ibrahim Highlights Four Potential Therapies for HFpEF; Dr. Michelle
Kittleson Strongly Recommends HFrEF Quadruple Therapy with Rapid
Sequential Initiation

In this important session on the future of HFrEF therapies, Dr. Michelle Kittleson (Cedars
Sinai California Heart Center) focused on the practical implementation of quadruple therapy
for HFrEF, while Dr. Nasrien Ibrahim (Inova Medical Group) reviewed the potential of MRAs,
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ARNIs, SGLT-2 inhibitors, and novel, non-steroidal MRA finerenone in treating HFpEF. Unlike
heart failure with reduced ejection fraction (HFrEF), heart failure with preserved ejection fraction (HFpEF)
has no approved Class I therapies. Providing hope for future therapies, Dr. Ibrahim reviewed results from
TOPCAT, PARAGON-HF, SOLOIST, and FIDELIO-DKD that suggested mineralocorticoid receptors
antagonist (MRAs), angiotensin receptor-neprilysin inhibitors (ARNIs), SGLT-2 inhibitors, and finerenone
may have potential in treating HFpEF. In particular, evidence from TOPCAT suggested MRAs may reduce
hHF in select patients based on natriuretic peptide levels, and post-hoc analyses of PARAGON-HF suggested
that patients on an ARNI with ejection fractions ≥55% may have reduced hospitalizations for heart failure
(hHF) and CV death. SOLOIST demonstrated that SGLT-2 inhibitors can reduce hHF/CV death/urgent HF
visits for those with HFpEF (albeit with a finite population), and finerenone led to a significant reduction in
FILEDLIO-DKD's secondary composite outcome (CV death/non-fatal MI/ hHF/non-fatal stroke). Dr.
Ibrahim is looking forward to seeing results from FINEARTS-HF (testing finerenone for HFpEF) and from
DELIVER and EMPEROR-Preserved (testing dapagliflozin and empagliflozin for HFpEF, respectively).

Turning from HFpEF to HFrEF, Dr. Kittleson began by reviewing the evidence for the four pillar therapies to
treat HFrEF: ARNIs, MRAs, β-blockers, and SGLT-2 inhibitors. Going from theory to practice, she pointed
out that a high number of patients with HFrEF are not on guideline medical therapies, and over 50% of
patients receive less than half of the guideline target dose. She attributed this therapeutic inertia to several
factors, including clinician lack of awareness, time, insurance barriers, patient reluctance, and poor
adherence. Dr. Kittleson ultimately advocated for clinicians to implement HFrEF quadruple therapy with
progressive rapid initiation, which she argued is more feasible than simultaneous initiation of four therapies.

▪ While some experts suggest initiating HFrEF quadruple therapy all at once and others
suggest rapid sequencing of therapies, Dr. Kittleson presented her own approach that
accounts for cost and tolerance barriers. Dr. Kittleson argued that starting four medications
at once in an out-patient setting is difficult, adding that clinicians may lose patient trust and
engagement since a quadruple therapy can take a toll on patients. Additionally, simultaneous
initiation raises issue of whether than patient can afford all four therapies. Finally, Dr. Kittleson
argued, simultaneous initiation hinders clinicians' ability to identify which drug may be causing side
effects. In response to these issues, she presented a stepwise treatment method that has the
following prioritization based on accumulated clinical trial evidence: ARNI > β-blockers > MRAs >
SGLT-2 inhibitors. The goal is that within four to six weeks, patients are on all four therapies. For
those who cannot afford all four medications, Dr. Kittleson recommends following the same
prioritization (i.e., dropping SGLT-2 inhibitors first). She encouraged providers to use telehealth
visits and local lab draws to avoid making patients make in-person visit every one to two weeks.
Finally, she emphasized that taking all four pillars at low doses is better than taking less than four
pillars at high doses.
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Newest Insights on HF & CKD: Preventive HF Medicine, SGLT-2 Inhibitors Reign
Supreme in CKD, and Strong Rationale for Combo GLP-1/SGLT-2 Inhibitor Usage

A powerhouse mini-symposium featuring Dr. Biykem Bozkurt (Baylor), Dr. Harriette Van
Spall (McMaster), and Dr. Vanita Aroda (Brigham and Women's), and chaired by Dr. Sanjay
Kaul (Cedars-Sinai), covered the latest and greatest in heart failure and chronic kidney
disease treatment. Dr. Bozkurt, who focused on heart failure, and Dr. Van Spall, who tackled CKD,
provided convincing rationale as to why both these conditions are experiencing a revolution in treatment, in
no small part fueled by data on SGLT-2 inhibitors. Dr. Aroda, on the other hand, was tasked with deciphering
whether there is rationale to use combination SGLT-2 inhibitor and GLP-1 treatment for cardiorenal risk
reduction. The short answer? Yes, though very few patients receive even one of these life-saving therapies
(~10%, as of 2018 data published in the Journal of the American Heart Association earlier this year).

▪ During Dr. Bozkurt's rapid-fire overview of new therapeutic insights on heart failure
treatment, we saluted the field's shift toward earlier and more preventive treatment
paradigms, especially in people with diabetes. At present, people with diabetes (or
hypertension, coronary artery disease, or obesity) are classified as Stage A or "At Risk for Heart
Failure;" this translates to a significant population-level risk, with ~1/3 of all people in the US at risk
of heart failure based on these conditions. While improving lifestyle factors (diet, exercise,
cholesterol, smoking, etc.) can significantly improve future HF risk at Stage A, next-generation
diabetes drugs like SGLT-2 inhibitors will also play a large part in preventing progression of heart
failure, particularly in the next stage - Stage B or "Pre-Heart Failure": data from EMPA-REG,
CANVAS, DECLARE, and VERTIS CV CVOTS showed a 30-35% relative risk reduction in
hospitalization for heart failure in people with diabetes; very few trial participants (~10% in EMPA-
REG, ~14% in CANVAS, ~10% in DECLARE, and ~23% in VERTIS) had pre-existing heart failure,
suggesting the drug's efficacy in patients without heart failure, with or without established ASCVD.
Furthermore, multiple studies - like an analysis of DECLARE by Dr. Thomas Zelniker - have shown
that biomarkers like NT-proBNP and hsTnT can be used to predict heart failure development and
efficacy of SGLT-2 inhibitors. As neatly summarized by Dr. Bozkurt, these data now support that
"we can define a higher risk for patients with heart failure by screening with biomarkers such as
natriuretic peptide or cardiac troponin in Stage B, prompting consideration of heart failure specific
treatment strategies, such as SGLT-2 inhibitors in patients with diabetes." Big picture, it seems that
developing ways to better phenotype people with diabetes in order to predict which complications,
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like HF, will manifest later in life will be a major area of further investment.

▪ Dr. Van Spall used her time on the virtual stage to overview the latest clinical data on
chronic kidney disease, highlighting Bayer's novel MRA finerenone in FIDELIO-DKD, SGLT-1/2
inhibitor sotagliflozin SCORED, and SGLT-2 inhibitor dapagliflozin in DAPA-CKD. While all three
drugs have demonstrated proven clinical benefit in populations with CKD, it seems that Dr. Van
Spall views SGLT-2 inhibitors as having the most "bang for their buck" in terms of benefit vs. risks.
When asked if she would select an SGLT-2 inhibitor or finerenone for a person with diabetic kidney
disease, she replied, "Well, there is a broader array of indications for SGLT-2 inhibitors…the role of
finerenone has not been established in this broad array of patient populations, so I would not
typically ever be put in a position where I would have to choose one or the other. Now, we have this
clinical trial evidence that I presented that finerenone can, in patients with chronic kidney disease,
improve renal outcomes, but the intervention wasn't one vs. the other. We know finerenone can be
useful, but you have to keep the risk profile of the patient at the forefront; in patients who have
hyperkalemia, for example, this would not be my drug of choice. Also, keep in mind, that
spironolactone - a more cost-effective drug - has not been tested in a clinical trial for CKD, but that
has been established therapy for patients post-MI, HF, HFrEF, so that might be the drug of choice in
some patients with CKD, who have HF or are post-MI. It's not really one vs. the other. It's more so
looking at where evidence has been established and where you get most bang for your buck. I would
say that the bang for the buck in this era lies with the SGLT-2 inhibitors. We still have other clinical
trial evidence pending, but SGLT-2 inhibitors would be my drug of choice."

▪ In a very well-organized talk, Dr. Vanita Aroda gave compelling evidence as to why
SGLT-2 inhibitors and GLP-1s have both (i) complementary, non-overlapping clinical
benefits; and (ii) complementary, non-overlapping physiologic benefits. While no
clinical trial to date has explored using this combination, CVOT data supports non-overlapping
clinical benefits of stroke for GLP-1s and hospitalization of heart failure and hard renal endpoints
for SGLT-2 inhibitors (both drugs show benefits on MACE, MI, CV death, and broad renal
endpoints). While some HCPs believe that a dedicated trial is needed, Dr. Aroda likened the amount
of evidence available for combination SGLT-2 inhibitor and GLP-1 usage to that of beta blockers and
ACE inhibitors; quoting Dr. Mikhail Kosiborod she stated, "We all say that combination therapy
(SGLT-2 inhibitor + GLP-1) has not been studied in a dedicated CVOT - but we use ACE inhibitor
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and beta blocker in HFrEF - and I do not believe that there was a trial proving that the sum of the
two is clearly better than just one of these agents. We just accept that these have non-overlapping
mechanisms and are likely complementary." Indeed, a deeper look at the physiological effects of
these drugs also supports Dr. Aroda's claim: GLP-1s seem to primarily act via atherosclerotic and
inflammatory pathways, while SGLT-2 inhibitors modulate myocardial energetics and cardio-renal
pathways.

Drs. Bakris, Fonseca, and Nicholas Rally Behind Finerenone's Potential to Slow
Nephropathy and Delay Dialysis for Type 2 Diabetes Patients with CKD

In this Bayer-sponsored session on contemporary approaches to renoprotection, Dr. George
Bakris (University of Chicago), Dr. Vivian Fonseca (Tulane University), and Dr. Suanne
Nicholas (UCLA) discussed the power of novel, non-steroidal mineralocorticoid receptor
antagonist (MRA) finerenone to extend kidney life and delay the need for dialysis. Dr. Bakris
introduced Bayer's finerenone as a new player to watch closely in the ever-expanding arena of CKD drugs,
distinguishing it from earlier MRA drugs spironolactone and eplerenone in terms of its anti-inflammatory and
anti-fibrotic effects in the heart and kidney. As a reminder, finerenone gave a significant 18% relative risk
reduction on the primary renal endpoint of time to kidney failure, sustained decrease ≥40% in eGFR, or renal
death in FIDELIO-DKD. Even more exciting, all three speakers advocated for combination therapy with
SGLT-2 inhibitors and finerenone to maximize renoprotection, pointing to impressive results in an animal
model published recently in American Journal of Nephrology. For background, landmark studies on
populations with severe kidney disease found significant risk reductions on primary renal endpoints with
SGLT-2 inhibitors (30% RRR in CREDENCE; 39% RRR in DAPA-CKD in individuals with or without
diabetes). Given the substantial body of evidence, Dr. Bakris argued that SGLT-2 inhibitors should be
considered cardiorenal risk agents that happen to have additional benefits in glucose reduction. Dr. Bakris
compared this combinatory approach to that of cardiologists who rely on a cocktail of drugs to prevent heart
failure, arguing that nephrologists should think similarly about treatment regimens for CKD.

▪ In an exhilarating live Q&A session following the lectures, Drs. Nicholas and Bakris
gushed about this exciting progress in the field of nephrology, suggesting that the
availability of SGLT-2 inhibitors and finerenone (and/or combination therapy with
both drugs) marks a new era in which dialysis is no longer the primary method for
treating severe CKD. In the words of Dr. Bakris, "Dialysis means you have failed. You have failed
because you could have saved the kidney, potentially, given that you had enough time, given the
patient came to you, if they did, and all you did is put them on an ACE inhibitor or ARB
(Angiotensin Receptor Blocker)… There is [sic] a lot of things you can do to buy people time off
dialysis, and you need to hopefully have an appreciation for that." Dr. Nicholas agreed, commenting
that "A study shows that in the CREDENCE patients it's possible to extend the kidney life by 15
years! Why would we not use these medications in our patients?"

▪ Dr. Nicholas offered valuable insight on the underlying pathophysiology of CKD,
arguing that a better understanding of the metabolic, hemodynamic, and
inflammatory mechanisms can help target new and more effective therapies. On CVD
pathophysiology, she focused on the role of metaflammation, or persistent low-grade inflammation
that occurs in response to altered metabolism, hyperglycemia, and oxidative stress. Finerenone acts
by binding to mineralocorticoid receptors (MRs), inhibiting recruitment of cofactors to reduce
expression of pro-fibrotic and pro-inflammatory genes, thereby targeting "metaflammation." Dr.
Nicholas broke down the three primary mechanisms by which current renoprotective therapies act
on the kidney (i) ACE-inhibitors and ARBs, the traditional standard of care drugs, target the efferent
arterial; (ii) SGLT-2 inhibitors act on the afferent arterial; and (iii) MRAs target fibrotic and
inflammatory pathways. Dr. Nicholas also touched briefly on biomarkers for DKD, including
CKD372, co-peptin, and osteopontin, noting that genetic lesion of the latter has been shown to
prevent kidney disease from progressing in an animal model.

dQ&A Data Indicates Low Patient Awareness of the Renoprotective Benefits from
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Diabetes Medications Even Among Patients Screened for Chronic Kidney Disease

New survey data (n=3,560) from DQ&A on global awareness of Chronic Kidney Disease (CKD)
drugs among adults with type 1 diabetes indicated that while 54% of respondents were aware
of the relationship between CKD risk and diabetes, only 17% were aware of the renoprotective
benefits of diabetes drugs. This study was conducted among patients from dQ&A's US, Canadian, and
European patient panels. Respondents were asked to rate their level of agreement from 1 (strongly disagree)
to 10 (strongly agree) for the following statements: (i) having diabetes increases the risk of kidney disease; (ii)
I am concerned about my risk of kidney disease; (iii) Some diabetes drugs can also help protect you for kidney
disease; (iv) I would take an additional diabetes drug if it also offered some protection from kidney disease.
Patients also provided information on CKD screening with 74% of participants receiving CKD screening in the
12-months prior to the study. Turning to the study's results, participants from the US and the Netherlands
had the highest rates of CKD screening at 84% and 81% respectively compared to lower rates of 57% in the UK
and Italy and 43% in Sweden. While more than half of respondents (54%) were strongly are of CKD risks in
relation to diabetes, only 21% were personally concerned about their risk of experiencing CKD and only 17% of
respondents were aware of renoprotective benefits of diabetes drugs, with European respondents being
particularly unaware of the benefits. However, on an encouraging note, 24% of patients were enthusiastic
about taking another drug if it offered renoprotective benefits.

▪ Participants who had been screened for CKD in the past year were more likely to
strongly agree that diabetes increases the risk of CKD. Additionally, patients who had
received screening in the last year were also more likely to be knowledgeable about the
renoprotective effects demonstrating the importance of screening and complimentary patient
education. However, even among patients who did receive CKD screening in the last year,
knowledge of renoprotective drugs remained low ranging from 7% in France and Germany to 28% in
the US indicating there is still a significant lack of awareness among patients about protective
therapies. In this vein, the authors argued that increased patient and provider education around
renoprotective agents should remain a priority.
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dQ&A Data Demonstrates Socioeconomic and Educational Disparities in CKD
Awareness; 37% of Respondents "Highly Willing" to Take Additional Medications
for Renoprotective Benefits

In another poster from dQ&A, researchers evaluated T2D patients' awareness regarding CKD
and renoprotective drugs across household income and education attainment finding that 58%
of respondents strongly agreed that having diabetes increases risk of CKD. Data from 2,008
American adults with type 2 were collected based on responses to the following four questions: (i) having
diabetes increases the risk of kidney diseases; (ii) I am concerned about my risk of kidney disease; (iii) some
diabetes drugs can also help protect you from kidney disease; (iv) I would take an additional diabetes drug if it
also offered some protection from kidney disease. While over half of respondents were aware of the
relationship between diabetes the CKD risk, subgroup analysis demonstrated disparities in knowledge based
on income and education. Specifically, 51% of patients with a high school diploma and annual household
income of <$50k classified as highly aware that diabetes increases risk of CKD, compared to 62% of patients
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with a bachelor's degree or more of the same income bracket, and 65% of patients with more than a high
school diploma or GED in the >$100k income bracket. Overall, 25% of respondents were aware of the
renoprotective effects of some diabetes therapies and 37% of respondents were "highly willing" to take
additional diabetes drugs if it offered additional protection from kidney disease. Ultimately, while a majority
of respondents were aware of the link between diabetes and kidney disease, awareness of renoprotective
benefits was low, particularly amongst patients with lower income and education levels. The authors
concluded that these data indicate the importance of renal health education, particularly amongst lower socio-
economic communities, and provide additional support in favor of increasing accessibility of SGLT-2 and
GLP-1 therapies.

Diabetes and Neurocognitive Decline: Engaging in a Cognitively, Physically, and
Socially Stimulating Lifestyle Leads to a Reduction in Diabetes-Related Dementia

Anna Marseglia from the Karolinska Institute kicked off the Mini Symposium on Diabetes and
Neurocognitive Deficits by presenting emerging data which suggest that an active lifestyle can
decrease the risk of type 2-diabetes-associated dementia. Marseglia and colleagues designed two
studies which investigated whether an activity in late life or throughout life, respectively, can reduce the risk
of dementia in diabetes. Specifically, "active life" was defined using an index of leisure activities--a
26-question survey that calculated the total number of mental, social and physical activities a person engages
with on a regular basis--as well as an index of social network, which quantified each person's social
connection and social support.

▪ The results strongly supported the thesis that an active lifestyle is protective of
cognitive decline associated with diabetes. Indeed, in the longitudinal observational study on
late-life activity (n = 2,650), those who had diabetes and were inactive were 5.61 times more likely to
develop dementia compared to the general population, whereas those who had diabetes and had an
active lifestyle only had a risk that was 1.94 times higher than baseline. If all the older adults with
diabetes in their cohort had an active lifestyle in late life, the study suggests that 48% of dementia
cases attributable to diabetes may have been prevented.
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▪ The results from a second study, which asked whether this effect could be found if a
person were active throughout their whole life, showed similarly encouraging results.
Marseglia and her team reported that participants with diabetes and low active lifestyle had higher
dementia risk (HR = 2.36, 95% CI 1.45-3.87) than patients who were diabetes-free with moderate-
to-high active lifestyle. Interestingly, this study also found evidence that total volume brain volume
was reduced for those with diabetes and a low active lifestyle compared to those with a high active
lifestyle. Indeed, those with diabetes and a high active lifestyle had a brain volume that did not
significantly deviate from the mean volume of those without diabetes, as seen on the graph below.
Altogether, these findings indicate that an active lifestyle may be a key dementia prevention strategy
in high-risk people with diabetes.
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ADA 2021 Symposium on Diabetes Retinal Disease Calls Attention to Prevention,
Prevalence, and Neuropathological Aspects of Retinopathy

During Sunday's evening session, researchers questioned whether anti-VEGF is worth
pursuing in pre-proliferative DR and discussed vision-specific findings from the SEARCH for
Diabetes in Youth study. Dr. Jennifer Sun (Harvard Medical School, Boston MA), the current chair for the
research powerhouse Diabetic Retinopathy Clinical Research Network (DRCR), argued that current evidence
is not yet strong enough to warrant anti-VEGF treatment in all patients who present with non-proliferative
DR (NPDR). Next, we heard from Dr. Stela Vujosevic (University Eye Clinic San Giuseppe Hospital, Milano,
IT), who presented evidence that neuronal cells in the retina exhibit pathological changes prior to clinical
manifestations of DR. Given that nascent SD-OCT imaging can detect these changes, Dr. Vujosevic called for a
new staging of diabetic retinal disease that considers both neuronal health and visual function in addition to
microvascular abnormalities. To close out the symposium, Dr. Jinan B. Saaddine (Center for Disease Control
and Prevention, Atlanta, GA) presented DR-related findings from the SEARCH for Diabetes in Youth Study.
Most notably, Dr. Saaddine shared that the primary risk-factors for DR-onset in youth include poor glycemic
control and time since diagnosis, and that DR-onset in youth disproportionately affects minority groups.
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▪ Although anti-VEGF therapy improves DR severity, it is unclear that this benefit will
translate into long-term visual or quality of life improvements for our patients. DR
presents as a spectrum of severity in patients, with proliferative DR (PDR) and center-involved
diabetic macular edema (CI-DME) as the most visually threatening endpoints of the disease. While
anti-VEGF treatments are now the gold standard treatment for severe stages of retinopathy, results
from recent clinical studies like PANORAMA are prompting clinicians to consider whether anti-
VEGF should be pushed further back in treatment to non-proliferative DR (NPDR). Dr. Sun believes
this decision depends on whether preventative anti-VEGF treatment (i) yields long-term visual
outcomes; (ii) improves quality of life; (iii) modifies the underlying disease; and (iv) reduces long-
term treatment burden.

◦ PANORAMA's (aflibercept, 2 mg) 100-week results failed to demonstrate long-
term differences in best corrected visual acuity (BCVA). Similar findings were
reported from DRCR-sponsored Protocol W, where there existed no statistically significant
difference in AUC adjusted mean difference in visual acuity over 2-years with aflibercept (2
mg, intravitreal injection) vs. sham control. While Dr. Sun still believes it is possible for
anti-VEGF to improve long-term visual outcomes, the current data do not support this
indication. Fortunately, Protocol W is still ongoing and will measure BCVA outcomes at the
4-year mark, which Dr. Sun believes will be critical to solving this dilemma.
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◦ More severe NPDR is associated with reduced visual function and QOL (as
measured by visual field scores). However, Dr. Sun points out that most QOL studies
are performed in treatment naïve patients, making it difficult to translate these results in
patients treated with anti-VEGF injection. "What we really need," Dr. Sun argues, "is
longer term data within the context of anti-VEGF treatment that can tell us whether anti-
VEGF treatment that improves DR severity also improves visual function and quality of
life." In terms of modification of underlying disease, studies show that ranibizumab may
slow development and progression of retinal non-perfusion compared to sham treatment.
Dr. Sun was quick to point out, however, that results from the RIDE/RISE studies showed
that patients with an "induced" DRSS of ≤ 43 (i.e., patients who were treated with anti-
VEGF and improved in DR severity) were much more likely to worsen over the subsequent
year versus treatment naïve patients who had a baseline score of ≤ 43 (1.0 vs. 0.1 step
worsening). Therefore, anti-VEGF treatment over time may not lead to lasting effects in
terms of restoring retinal health to earlier stages.
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◦ Preventative anti-VEGF treatment requires a similar number of injections as
late-stage PDR treatment. Patients in the PANORAMA trial (studying pre-PDR
treatment) received 8 to 10 injections of aflibercept 2 mg over the course of 2 years,
meanwhile patients in Protocol S (studying treatment for PDR with no DME) received a
median of 10 injections. Therefore, Dr. Sun argues that preventative treatment appears
similarly as costly and burdensome as the treatment needed to address later stages of the
disease. Given the latest research and caveats, Dr. Sun concludes that routine
anti-VEGF treatment of eyes with NPDR and without DME does not seem
warranted at this time, but ongoing studies such as Protocol W may help address these
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issues.

▪ New imaging modalities are shifting the focus of DR beyond microvascular
abnormalities and into neuron pathology. Next, Dr. Vujosevic presented her team's
groundbreaking research on using the latest OCT technology to elucidate neuropathological changes
in the diabetic retina. While it is known that chronic hyperglycemia affects all cells in the retina,
clinicians have traditionally looked to microvascular cells to diagnose retinopathy using fundus
photography. A new, high-resolution and non-invasive imaging modality called spectral domain
OCT (sd-OCT), however, is now able to catch abnormalities in retinal thickness that precede clinical
manifestations. Dr. Vujosevic pointed to a recent review that compiled multiple OCT studies in
patients with types 1 and 2 diabetes but no or minimal DR that showed decreased thickness of inner
retinal layers. Furthermore, Dr. Vujosevic found that aquaporin 4 (a biomarker of aggravated
neuronal cells) was upregulated more than 6-fold in patients with diabetes but no DR compared to
control. Given these findings, Dr. Vujosevic believes that DR neuropathy progresses independently
of microvascular abnormalities, and SD-OCT can confidently detect these early changes to explain
functional vision loss before clinical manifestations of DR. Dr. Vujosevic argues, "We definitely now
have arrived to a point in which we need new staging of retinal disease because [DR] starts much
earlier before clinical signs are present." Fortunately, a working group spearheaded by Drs. Sun and
Lloyd P. Aiello was recently established to update the outdated ETDRS-DRSS staging system that
will incorporate neuronal and visual function aspects into its grading paradigm.
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▪ SEARCH for Diabetes in Youth Study delivers alarming findings that DR in youth is a
growing public health concern. Type 2 diabetes in youth first appeared in the 1990s, but now
accounts for 45% of all new cases of diabetes in youth. Unfortunately, a paucity of data exists on the
epidemiology of diabetes complications such as DR in adolescent populations. To glean insight into
the prevalence of DR in youth, Dr. Saaddine analyzed data from the SEARCH for Diabetes in Youth
study, and discovered a concerning dichotomy - 17% of type 1 diabetes youth and 42% of type 2
diabetes youth exhibited mild DR, despite both groups having a similar mean time since diagnosis
(6.8 vs. 7.2 years). Prevalence of DR in youth was closely related to glycemic control, where type 1's
risk increased by 20% for every 1-point increase in A1c, meanwhile a 30% increase per 1-point
increase was found for type 2 youth. The highest burden of NPDR existed in minority populations,
which also carried a disproportionate amount of type 2 burden compared to non-Hispanic whites.
Dr. Saaddine finds this especially concerning because minority groups are also shown to lack access
to ophthalmic care compared to the non-Hispanic white population in the U.S. While anti-VEGF
treatment is the gold standard to treating DR in adult populations, no formulations are approved in
children, limiting treatment options. Dr. Saaddine argues that public health officials must devote
resources and attention to minority type 2 diabetes youths in resource poor areas to prevent future
blindness in this population. Furthermore, novel anti-VEGF delivery systems must be developed
(such as Roche's Port Delivery System), as youth are not likely able to tolerate repeated intravitreal
injections.
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Policy, Epidemiology, and Education
SEARCH for Diabetes in Youth and TODAY Studies Highlight Disparities in
Healthcare Coverage/Access Associated with Glycemic Control for Young Adults
with T1D and T2D

The SEARCH for Diabetes in Youth and TODAY/TODAY2 studies show that healthcare
coverage and affordability are primary barriers to routine diabetes care, A1cs differ depending
on insurance coverage, and Medicaid expansion is associated with lower A1cs. Dr. Catherine
Pihoker (University of Washington) and her colleagues assessed barriers to care for young adults with type 1
and 2 diabetes, assessed the impact of Medicaid expansion on healthcare coverage, and evaluated the
association between glycemic control, care access/use, and economic costs. They administered surveys
between 2017 and 2019 and used participants from the SEARCH for Diabetes in Youth Study (2002-2020;
n=661 with T1D; n=250 with T2D) and TODAY/TODAY2 studies (2004-2019; n=460 with T2D). The mean
age of participants was 25 (range 18-36), with an average duration of diabetes of 10 to 12 years. Dr. Pihoker
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emphasized the need to create processes and structures to address gaps in care and coverage for young adults
with diabetes. She also acknowledged the need for additional strategies for young adults with type 2 diabetes
due to a lack of association between glycemic control and healthcare coverage.

▪ Lack of routine care among young adults primarily stems from lack of healthcare
coverage and inability to afford medical costs. 94% of patients with type 1 had a usual source
of diabetes care, but among the 6% who didn't the primary reasons were inability to afford medical
costs and not having a healthcare plan. More patients with type 2 reported seldom getting sick and
not needing a usual source of care, so only 75-80% of patients with type 2 had a usual source of care.
Still a considerable portion (~30%) reported an inability to afford medical costs or not having a
healthcare plan as their main barrier to continuous care.

▪ Mean A1c's significantly differed among participants with type 1 depending on
healthcare coverage and access to a usual source of diabetes care, but no significant
difference was observed for those with type 2. For patients with type 1 diabetes, those who
had no healthcare coverage had a mean A1c of 11.0%, while those who had public and private
insurance had mean A1c's of 9.5% and 8.6%, respectively (p<0.0001). Furthermore, having no usual
source of care was associated with a mean A1c of 10.8% compared to a mean A1c of 8.8% for those
who had a usual source of care (p<0.0001). Patients with type 2 did not have statistically
significantly different mean A1c values dependent on healthcare coverage or access to a usual source
of diabetes care.

▪ Young adults with diabetes living in states with Medicaid expansion are more likely to
have insurance coverage and have lower mean A1cs than those living in states without
Medicaid expansion. Patients with type 1 living in states with Medicaid expansion were more
than ten times more likely to have healthcare coverage than those living in states without Medicaid
expansion. This trend is similar but less pronounced for patients with type 2 - those in Medicaid
expansion states are three times more likely to have healthcare coverage than those in non-Medicaid
expansion states Importantly, most of the difference between Medicaid expansion and non-
Medicaid expansion states is due to patients with public coverage. Dr. Pihoker also noted
significantly different mean A1cs between participants with type 1 living in Medicaid expansion
states (8.8%) and non-Mediciad expansion states (9.6%) (p=0.0029). Similarly, the SEARCH study
found that participants with type 2 living in Medicaid expansion states had a mean A1c (9.1%) lower
than those living in non-Medicaid expansion states (10.3%) (p=0.0012), but the TODAY/TODAY2
study did not find this significant difference.

Seven-Year Follow-up of Youth in the SEARCH for Diabetes Youth Study Finds No
Association Between Diabetes Autoantibodies and Clinical Metrics

Dr. Lina Merjaneh (Seattle Children's) presented new results assessing diabetes
autoantibodies from seven-year follow-up among youth (n=24,662) in the SEARCH for
Diabetes in Youth study. According to the results presented by Dr. Merjaneh, diabetes autoantibody status
remained relatively stable for most participants who were positive for antibodies at baseline - 83% of patients
were positive for autoantibodies after an average diabetes duration of 7.3 years. The changes in diabetes
autoantibody status that were observed among some patients did not show an association with clinical
parameters like A1c, insulin dose, or complication prevalence suggesting that autoantibody levels may not be
predictive of the clinical course of diabetes, but Dr. Merjaneh did share that autoantibody levels can aid in
correctly classifying diabetes type even a number of years after initial diagnosis. Interestingly, younger age at
diagnosis and longer diabetes duration were associated with fewer diabetes autoantibodies. Although diabetes
autoantibody persistence was found to be generally stable, there were greater decreases in autoantibodies
observed when the patient was diagnosed at a younger age. The same effect was seen for a longer duration of
diabetes suggesting there are additional poorly understood mechanisms at play. As a reminder, to date there
is little known about how diabetes autoantibodies decline overtime and if their relative changes are associated
with clinical parameters or complications in disease progression and while Dr. Merjaneh's group did not find
an association there is certainly significant room for continued research in this area.
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Diabetes Operation Warp Speed - Why Not Now? Dr. Ruth Weinstock Reflects on
Lessons the Past and the Present and Offers a Call to Action

In her address as the ADA President of Medicine & Science, Dr. Ruth Weinstock (State
University of New York Upstate) offers lessons from the past and discussed paths forward to
fulfill ADA's mission to prevent and cure diabetes and to improve the lives of all people affected by diabetes.
Dr. Weinstock argued that the COVID-19 pandemic's Operation Warp Speed reminds us that widespread
rapid change is possible when it is prioritized and that we could use the same approach to address diabetes.
Looking ahead, she offered a call to action, arguing that members of the diabetes community have a
responsibility to: (i) advocate for research funding; (ii) personalize care for people with diabetes; (iii) address
inequities and biases in access to quality of care; (iv) spread the word on research advances and correct
misinformation; (v) mentor junior researchers and providers; (vi) innovate, collaborate, and be open to
change; and (vii) address barriers experienced by people with diabetes and their caregivers.

▪ On research, Dr. Weinstock argued that additional funding is needed for high-risk
innovative ideas, basic, clinical, and translational science, mentorship programs, and both new,
junior investigators and senior, well-established investigators. She used Banting's discovery of
insulin to prove her point, as the research was innovative and basic science-based and Banting
himself was a junior researcher, and questioned whether he would have received funding in today's
environment. To address this concern, the ADA is expanding its research grants in 2021 with 45-60
additional grants targeted to postdoctoral fellow training, innovative clinical and translational
research, and junior faculty development.

▪ Dr. Weinstock also advocated for expanded attention to inequities in access to
standard of care, quality diabetes treatments. She drew upon a quote from Dr. Charles Best
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who 69 years ago noted that "one of the central problems in the world is the more equitable
distribution and use of medical and nutritional advances which have already been established," a
statement which sadly continues to ring true today. She noted that important aspects of the ADA's
Health Equity Bill of Rights address these issues, including the right to: (i) access insulin and other
drugs affordably; (ii) insurance that covers diabetes management and future cures; and (iii) the
latest medical advances.

▪ As the fifth female ADA President of Medicine at Science, Dr. Weinstock also reflected
on women in diabetes care. She reminded the audience of Dr. Gerty Cori's breakthrough
research on carbohydrate metabolism that won her the Nobel Prize in Physiology or Medicine in
1947, becoming the first woman to do so. On a sad note, Dr. Weinstock also commemorated the loss
of the ADA's first female president, Dr. Kathleen Lambert Wishner, who passed away in 2020. While
these leadership figures are important to remember for their "firsts," Dr. Weinstock also reminded
the audience that we still have a long way to go. Diabetes Care recently published a report on the
women's leadership gap in diabetes and continuing gender disparities in research funding and
career advancement opportunities, along with an editorial and a paper on women and the ADA.
We'll be back with more on this.

▪ Indeed, the article by Sandoval et al, titled "Career Advancement for Women in
Diabetes-Related Research" delineates concreate, measurable actions that
professional societies can take to improve female representation in leadership
awards. After addressing the "multifaceted" barriers to female representation-which include a lack
of transparency in selection committees, a historical over-representation of men that makes it
difficult to "see" a woman earning such a honor, and institutional sexism-the articles offer the
following 5 recommendations, summarized in a table taken directly from the article.

▪ Acknowledging this gap, the ADA recently published an article that affirms their
commitment to diversity, and explains their "ongoing" efforts to improve female representation
in leadership, in council initiatives, and in the journal editorials. They are proud to report on new
initiatives such as the ADA Science and Health Care Council, which has an executive committee that
is 67% female by composition. The Women's Interprofessional Network of the American Diabetes
Association (WIN ADA) is also among their most notable contributions to women in science. This
network comprises more than 3,000 female clinicians, researchers, educators, and other health
professionals derived from the ADA professional membership.
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DISCOVER Results Show 17% Global Use of SGLT-2 Inhibitors and GLP-1 Receptor
Agonists, Primarily in People with Coronary Artery Disease

Dr. Suzanne Arnold (Saint Luke's Mid America Heart Institute) presented findings of the
DISCOVER trial, which analyzed the global use of SGLT-2 inhibitors and GLP-1 receptor
agonists in people with type 2 diabetes. As the evidence base for the cardiovascular and renal protective
effects of SGLT-2s and GLP-1s expands, this AZ-sponsored trial set out to measure the prevalence of use of
these therapies in 38 countries. From the DISCOVER data set, results on global heart failure trends were
presented at EASD 2019 and results on the effect of economy and SES on type 2 CV risk were presented at
EASD 2020. From a total of 15,992 patients enrolled in the study, 14% were on an SGLT-2 inhibitor and 3%
were on a GLP-1 agonist at the last visit. This as a starting point makes us pause since the GLP-1 market is
much bigger than the SGLT-2 market. While the global use of GLP-1s and SGLT-2s has been increasing
overtime, global use remains low relative to the US. Along with global prevalence, DISCOVER investigated
which patient characteristics were associated with higher therapy use. Findings show that people with
coronary artery disease, those who are younger, and those who have a higher BMI were more likely to use
these drugs. Among the types of physicians that prescribed these therapies, cardiologists were more likely to
prescribe SGLT-2 inhibitors compared to PCPs and other specialists - we imagine this includes even endos.
Despite these trends, there was still variability in use among different countries independent of patient-
related factors. To address these trends with future efforts, Dr. Arnold stated that results indicate the need for
more awareness of the benefits of SGLT-2 inhibitors and GLP-1 agonists that go beyond glucose control. This
involves specifically targeting patients with ASCVD who can greatly benefit from these medications. With this,
deeper understanding of different structural barriers that hinder medication uptake is needed to increase
GLP-1 and SGLT-2 use globally.

www.closeconcerns.com 336

https://clinicaltrials.gov/ct2/show/NCT02322762
https://www.closeconcerns.com/knowledgebase/r/bcda6e02#AZs_38-Nation_Observational_DISCOVER_Trial_Sheds_Light_on_Global_Heart_Failure_Trends
https://www.closeconcerns.com/knowledgebase/r/34e3c8ad#Impact_of_Economy_and_SES_on_Type_2_Cardiovascular_Risk_Examined_in_DISCOVER_Trial


Barriers Associated with Disparities in Technology Use Among Black and
Hispanic Young Adults with T1D; "Over 50%" of Study Participants were Never
Offered Diabetes Technology

Dr. Shivani Agarwal (Albert Einstein College of Medicine) presented results from a recent
study as part of the SEAD (Supporting Emerging Adults with Diabetes) program outlining
barriers to technology use faced among Black and Hispanic young adults with type 1 diabetes.
Notably, Dr. Agarwal's groups took a novel approach to identifying barriers developing "co-creation
workshops" to center patient needs and "elicit ideas through developing solutions built on the expertise of the
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people with the lived experience of the problem(s)." To achieve this, Dr. Agarwal's group ran 7, 2-hour virtual
workshops across 32 stakeholders including patients, psychologists, HCPs and community health workers.
Workshops began with patients only to assess the challenges young adults faced throughout using diabetes
technology at three stages: (i) learning about and getting technology; (ii) initiating technology use; and (iii)
managing ongoing problems. Starting with access to technology, "more than 50%" of patients reported that
they were never offered technology from their provider and others expressed that providers required them to
improve their glycemic control before starting technology. While there have been conversations about the
populations most likely to benefit from technology, from our perspective, the growing evidence base around
both CGM and AID solutions clearly indicates that patients do not need to have good glycemic control before
initiating technology, and that in many cases, technology has the largest impact in patients who previously
had poorer glycemic control. Moving on to initiating technology, patients reported limited hands-on
education from providers and distrust of the technology which was also related to challenges with ongoing use
related to mismanaged expectations, lack of healthcare team outreach, and navigating the insurance process.
Throughout all stages of technology use, patients also reported struggling and feeling like they lacked a
community of people with type 1 diabetes who could support them. Keeping these patient needs in mind,
providers and other stakeholders involved in workshops then worked to identify themes for future action
items settling on (i) visual and hands-on education; (ii) peer-to-peer support, and (iii) increasing access to
technology. Across these three categories, Dr. Agrawal emphasized the role of family and peer support,
positing mentoring programs as a potential method to help patients feel more supported. Additionally, Dr.
Agrawal was extremely clear in sharing that while many challenges exist there are also "numerous" solutions,
so providers need to "pick one and stick to it!" More specifically, Dr. Agrawal reiterated that the vast majority
of patient-expressed barriers were related to lack of support or challenges at the provider level instead of
insurance coverage, so while expanding reimbursement and access is extremely important, coverage alone
will not address the barriers faced by some Black and Hispanic young adults with type 1 when it comes to
diabetes technology adoption.

▪ Patient and stakeholder generated solutions to address barriers to diabetes
technology access spanned three categories: (i) visual & hands-on education; (ii) peer-
to-peer support; and (iii) increasing access. Within the visual and hands-on education
category, potential solutions included: (i) workshops; (ii) videos; (iii) device demos/trials; (iv) visual
instructions & pictorial roadmaps for device use; and (v) family involvement. To improve peer-to-
peer support stakeholders suggested greater access to and support for: (i) mentoring, (ii) video
testimonials; (iii) support groups; (iv) social media); and (v) peer check-ins. Finally, to increase
access to diabetes technology for Black and Hispanic young adults with type 1 diabetes, stakeholders
emphasized the need to: (i) offer technology to all diabetes patients; (ii) improve provider education
around the benefits of technology; (iii) support type 1 diabetes trained community health workers
who can advocate for patients; (iv) offer virtual and text-based communication options; and (v)
support multilingual and low-literacy education materials to ensure all patients can make informed
decisions.

SEAD Data Demonstrates Racial/Ethnic Disparities in Diabetes Self-Care Among
Young Adults; Diabetes Distress Significantly Associated with Worse Self-Care

Dr. Rabail Sadiq (Albert Einstein College of Medicine) presented data from the Supporting
Emerging Adults with Diabetes (SEAD) program indicating a continuing prevalence of racial
and ethnic disparities in diabetes self-care and reaffirming the association between self-care
and diabetes distress. Specifically, Dr. Sadiq presented data from a secondary analysis of the Young Adult
Disparities in Diabetes (YARDD) study of 299 patients with type 1 between the ages of 18-28. Participants
completed the Self-Care Inventory-Revised (SCI-R) questionnaire, and their results were analyzed to assess
the relationship between race/ethnicity and diabetes self-care while also accounting for covariates including
age, technology use, social determinants of health, and psychosocial events like adverse childhood experiences
and diabetes distress. Participants were divided into three racial/ethnic groups with 100 White patients, 92
Black patients, and 102 Hispanic patients. Across these three sub-groups, Black and Hispanic patients were
significantly more likely to be on public insurance (p<0.0001), have experienced food insecurity (p<0.04), or
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have an annual household income <$50,000 (p<0.001) compared to White participants. While participants
across the three racial/ethnic groups had significantly different Self-Care scores, these differences were
accounted for by demographic, clinical, and social determinants in multivariate regressions. Specifically, age
(p<0.01), food insecurity (p=0.02), insulin pump use (p<0.01), diabetes distress (p=0.02), and adverse
childhood experiences (p<0.01) were all significantly associated with diabetes self-care. That said, Dr. Sadiq
did note that diabetes distress maintained a racial/ethnic component to its association with self-care with
Black patients experiencing significantly more diabetes distress and thus worse self-care than White patients
(p=0.01). While general disparities in self-care were explained by demographic, social, and clinical
components of diabetes care, this data certainly highlight the importance of assessing and addressing social
determinants of health to better support young adults with diabetes.

T1DX-Q1 Data Shows that A1c Fell Across All Ages from 2017 to 2020; Diabetes
Technology Use Increased; Racial Disparities Flat

In the poster hall, Dr. Osagie Ebekozien (T1D Exchange) presented a 2020 update to the T1D
Exchange Quality Improvement Collaborative's (T1DX-QI) health trends data (833-P). As a
reminder, the T1DX-QI collaborative launched in 2016 and has continued to collect data from 37 clinics over
the last five years. The poster presented at ADA 2021 analyzes A1c data of type 1s from 37 T1DX-QI clinics in
2017 (n=16,523), 2019 (n=17,337), and 2020 (n=16,779).

▪ A1c levels fell across all ages from 2017 to 2020, a trend that was already observable in 2019.
This is particularly exciting because the opposite trend was seen in the report comparing 2010-2012
and 2016-2018 with worse A1c trends in 2016-2018 than in 2010-2012 and sparked concern.
Notably, young adults continue to have the highest A1c values across the age spectrum, but they saw
a considerable A1c decline from 2017 to 2020, although young adult A1c values still appear to be
higher than those in 2010-2012.
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▪ Concerningly, racial disparities in A1c were seen consistently across the age spectrum
in 2017 and 2019 (see graph below). In 2017, non-Hispanic Black participants' average A1c was
10% compared to 8.5% among non-Hispanic White participants. This gap was maintained in 2019
when Black and White participants had average A1c values of 9.8% and 8.2% respectively. The
T1DX-QI data suggest that in 2019, disparities were most prominent in children and adolescents
and in those age 35-60.

▪ Device use increased among participants from 2017 to 2020. CGM use increased from 30%
in 2017 to 48% in 2020, signifying the rapid uptake of CGM in the last five years. Specifically, CGM
use jumped from 30% in 2017 to 37% in 2018 to 46% in 2019 and then up another 2% to 48% in
2020, suggesting that the largest increase was seen between 2017 and 2018. As a reminder, this
follows a quadrupling of CGM use from 7% in 2010-2012 to 30% in 2016-2018. Pump use also
increased, though not as dramatically, from 45% in 2017 to 50% in 2020 with consistent 1-2%
growth each year. Per Dr. Ebekozien, this increase in CGM and pump use is correlated with the A1c
improvements seen from 2017 to 2020. Of course, this is an endocrinologist-treated type 1
population where we expect high uptake of technology, and while valuable, we're curious about the
broader type 1 (and type 2!) population's uptake of CGM and pump technology over the last few
years.

KOLs Debate on the Merits and Drawbacks of Point-of-Care A1c Tests for Diabetes
Diagnosis

Dr. Sue Kirkman (University of North Carolina) moderated a compelling debate on using
point-of-care (POC) A1c to diagnose diabetes. As background, POC testing is defined as occurring "at
the time and place of patient care." Following Dr. Randie Little's (University of Missouri) explanation of its
basic principles and outcomes, Dr. Jay Shubrook (Touro University California) argued in favor and Dr. David
Sacks (NIH) argued against POC A1c as an effective diagnostic metric.

▪ Dr. Little provided background on A1c as a validated method of assessing glycemic
control. She described steady improvement in the sensitivity and availability of A1c tests, as well as
the expanding number of POC techniques. Additionally, many POC methods have been verified by
the National Glycohemoglobin Standardization Program (NGSP) and yield satisfactory performance
in proficiency tests.

▪ Dr. Shubrook praised POC A1c as a simple, cost-effective diagnostic strategy. He argued
that POC testing is easier for both patients and HCPs because it does not require fasting or return
visits - and is highly cost-effective as a result. Additionally, a cross-sectional comparison by Marley
et al. found "strong concordance" between POC and laboratory A1c results, suggesting that this
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method is fairly accurate. Finally, Dr. Shubrook portrayed POC A1c as a tool for improving patient-
provider communication - he pointed to a study by Laurence et al. that indicated that patients
randomized to POC experienced "more confidence in the process" and a stronger relationship with
their physician. Dr. Shubrook noted that POC sparks a "teachable moment" in which he can directly
discuss the data with his patient.

▪ Conversely, Dr. Sacks warned against utilizing POC A1c as a primary diagnostic
metric. Firstly, he pointed out several studies that suggest POC devices may have insufficient
analytic performance. For example, a meta-analysis by Hirst et al. suggested that POC testing has an
assay bias in the range of -0.9% to +0.7%, which may significantly affect diagnostic accuracy.
Additionally, he expressed concern at the lack of objective data on POC performance in patient care
and diagnosis. Most importantly, however, he discussed the method's status as a waived test. In the
USA, waived testing does not require proficiency testing and has minimal regulation. Dr. Sacks
asserted that this lack of oversight makes the usefulness of POC A1c unclear, and that further
evaluation is necessary before using it in diagnosis.

Young Adult Type 1s and Type 2s in Medicaid Expansion States Have -0.8% and
-1.2% Lower A1c's than Those in Non-Expansion States; Cost and Lack of
Healthcare Coverage Are Primary Barriers to Diabetes Care and Glycemic Control

Dr. Catherine Pihoker (University of Washington) read out data showing that in young adults
with diabetes, healthcare coverage and affordability are primary barriers to routine diabetes
care and glycemic control. Dr. Pihoker and her colleagues assessed barriers to care for young adults with
type 1 and 2 diabetes, assessed the impact of Medicaid expansion on healthcare coverage, and evaluated the
association between glycemic control, care access and use, and economic costs. They administered surveys to
participants from the SEARCH for Diabetes in Youth Study (2002-2020; n=661 with T1D; n=250 with T2D)
and TODAY/TODAY2 studies (2004-2019; n=460 with T2D) between 2017 and 2019. The mean age of
participants was 25 (range 18-36) with an average duration of diabetes of 10 to 12 years. Dr. Pihoker
emphasized the need to create processes and structures to address gaps in care and coverage for young adults
with diabetes. She also acknowledged the need for additional strategies for young adults with type 2 diabetes
due to a lack of association between glycemic control and healthcare coverage.

▪ Living in states with Medicaid expansion was associated with having insurance
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coverage and lower A1c values. Type 1s living in states with Medicaid expansion were >10 times
more likely to have healthcare coverage than those living in states without Medicaid expansion. This
trend is similar but less pronounced for type 2s: those in Medicaid expansion states are three times
more likely to have healthcare coverage than those in non-Medicaid expansion states. Importantly,
most of the difference between Medicaid expansion and non-Medicaid expansion states is due to
patients with public coverage. Dr. Pihoker also noted significantly different mean A1cs between
participants with T1D living in Medicaid expansion states (8.8%) and non-Medicaid expansion
states (9.6%) (p=0.0029). Similarly, the SEARCH study found that participants with T2D living in
Medicaid expansion states had a mean A1c (9.1%) lower than those living in non-Medicaid
expansion states (10.3%) (p=0.0012), but the TODAY/TODAY2 study did not find this difference
significant.

▪ Among type 1s, those with limited coverage and lower access to diabetes care had higher A1c values.
Specifically, those who had no healthcare coverage had a mean A1c of 11.0%, while those who had
public and private insurance had mean A1c's of 9.5% and 8.6%, respectively (p<0.0001).
Furthermore, having no usual source of care was associated with a mean A1c of 10.8% compared to a
mean A1C of 8.8% for those who had a usual source of care (p<0.0001). Patients with type 2
diabetes did not have statistically significantly different mean A1c values dependent on healthcare
coverage or access to a usual source of diabetes care.

▪ Lack of routine care among young adults primarily stems from lack of healthcare
coverage and inability to afford medical costs. 94% of type 1s had a usual source of diabetes
care, but among the 6% who didn't, the primary reasons were: (i) inability to afford medical costs
and (ii) lack of insurance. Because a higher percentage of type 2s reported and not needing a usual
source of care, only 75-80% of patients with T2D had a usual source of care. Still a considerable
portion (~30%) reported an inability to afford medical costs or lack of insurance as their main
barrier to continuous care.

Updates from SEARCH: Increased Insulin Resistance and Therapeutic Failure
Among Youth with Type 2 and Novel Treatment Approaches Beyond Metformin
Monotherapy

In a jam-packed afternoon symposium, Drs. Angela Liese (University of South Carolina),
Tamara Hannon (Indiana University), Elvira Isganaitis (Joslin Diabetes Center), and Sofia
Caprio (Yale University) reviewed landmark studies and current research in pediatric
diabetes, highlighting its aggressive manifestation in youth and the dearth of therapeutic
interventions. Dr. Liese began with a sobering update on the SEARCH for Diabetes in Youth study,
describing an alarming increase in type 2 diabetes prevalence and incidence, as well as a high risk of
complications in the pediatric population. Given the massive cohort size (each year, about 5 million youth
were surveilled across 5 centers!), the data are a powerful indicator of the status of type 2 diabetes among
adolescents in the US. In her lecture on pathophysiology, Dr. Hannon highlighted increased insulin resistance
and hyper-responsive beta cells as distinguishing features of the pediatric vs. adult-onset type 2 diabetes, as
demonstrated by the RISE study - clearly, intervention and research are needed much, much earlier on in the
(pediatric) diabetes spectrum. Next, Dr. Isganaitis gave an eye-opening presentation on novel treatments for
pediatric patients, emphasizing the relative lack of therapeutic options despite the especially aggressive
manifestation of type 2 diabetes in youth. Specifically, the pediatric disease results in beta cell decline up to
four times faster than that of adults, an accelerated onset of complications, and significantly higher morality-
see more about our past coverage of the difference between pediatric and adult type 2 diabetes here.
Currently, the only FDA-approved drugs for youth type 2 are metformin, insulin, and liraglutide, making the
investigation of new therapeutics all the more urgent. To close out the symposium, Dr. Caprio discussed the
future of pediatric type 2 diabetes, questioning whether current FDA-approved treatments confer sufficient
therapeutic benefits and offering suggestions for addressing gaps in knowledge and intervention.

▪ Dr. Liese explained that both incidence and prevalence of youth-onset type 2 diabetes
are increasing. Examining trends from 2002-2015, the SEARCH cohort reported an overall 4.8%
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increase in incidence of type 2 diabetes. Similarly concerning are the prevalence trends for youth-
onset type 2 diabetes, which indicate a steady rise in prevalence per 1,000 from 2001 to 2017 (a 0.3
difference), representing an annual percent change of 4.3%.

▪ Pre-clinical complications and risk factors are also high among this pediatric
population, especially in comparison to adults with type 2 diabetes. Data reporting on
about 3,000 youth followed for 13 years find that the overall prevalence of poor glycemic control
(defined as an A1c ≥ 9.5%) was 26.6%, compared to only 14.5% among adults with adult-onset type 2
diabetes. Also, the overwhelming majority (79.4%) of the children with youth-onset type 2 diabetes
were obese. These indicators of poor health, as Dr. Liese notes, may help explain the high prevalence
of cardiovascular, retinal, and neurological complications that this population faces: as one example
from the chart below, the prevalence of arterial stiffness among these youth patients is nearly a
staggering 50%.

▪ Dr. Hannon highlighted concerning evidence from the RISE study that youth with IGT
or newly diagnosed type 2 diabetes are more insulin resistant and have hyper-
responsive beta cells compared to adults of the same status. As a reminder, the RISE study
utilized the hyperglycemia clamp test, a mathematical model of insulin secretion, to provide
estimates of insulin sensitivity and beta cell responses in 91 youth ages 10-19. At any given level of
insulin sensitivity, youth demonstrated a greater C-peptide response compared to adults with type 2
diabetes, indicating an exaggerated insulin response to hyperglycemia and suggesting that pediatric
diabetes may function differently than adult-onset type 2 diabetes.

▪ Given the high rates of therapeutic failure identified in the TODAY study and the
failure of metformin alone or metformin followed by insulin therapy to combat
insulin resistance in the RISE study, Dr. Caprio suggested that these drugs are not
strong enough to treat type 2 diabetes in kids. Specifically, the TODAY trial found that nearly
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half (46%) of the 699 youth participants with type 2 diabetes experienced therapeutic failure
relatively early on in their disease progression, during a maximum of 72 months of follow-up.
Likewise, the RISE study found declining beta cell function during treatment with metformin alone
and during treatment with metformin followed by insulin therapy, especially at maximal glycemia
potentiation (≥450 mg/dL). While the RISE and TODAY findings are certainly disheartening, Dr.
Caprio emphasized that both studies are "well-designed RCTs that question the ability of metformin
and insulin for early onset type 2 diabetes in youth."

◦ As Dr. Isganaitis noted in her talk on novel treatment options, metformin,
insulin, and liraglutide are the only FDA-approved medications for treating
youth type 2s. Meanwhile, adults have over 25 different therapeutic agents available! We
fully agree that far more research is needed to identify more aggressive and effective
therapies for pediatric type 2 diabetes. Unfortunately, such research is not without its
challenges, as over 90% of youth with type 2 diabetes are from minority backgrounds and
may therefore be less likely to participate in clinical trials (due to a range of factors,
including having to miss work for appointments, lack of trust due to a long history of racial
injustice in medicine, and having a higher rate of comorbidities that often exclude them
from study cohorts).

▪ While current treatment options seem limited, Dr. Isgnaitis highlighted studies that
point to the potential of GLP-1 agonists, DPP-4 inhibitors, and SGLT-2 inhibitors in
treating type 2 diabetes among youth. To begin, a landmark study released in 2019 found that
liraglutide (FDA-approved in pediatrics in 2019) results in a -0.64 percentage point reduction in A1c
for children with type 2 when used with metformin, compared to the placebo + metformin group
which experienced a +0.42 percentage point increase in A1c at 26 weeks. On the DPP-4 inhibitor
front, a study by Fraser et al. (RCT, n=35) found that pharmacokinetic and pharmacodynamics of
sitagliptin in youth with type 2 were comparable to adult reference data, and 2h-OGTT mean glucose
concentrations decreased over 24 hours in the treatment group versus placebo. Finally, Dr. Isgnaitis
presented new data from her own study on the pharmacokinetics and dynamics of SGLT-2 inhibitor
empagliflozin explaining that there was a dose-dependent effect of increasing urinary glucose
excretion over 24 hours in youth with type 2 treated with empagliflozin compared to control, the
results of which are shown below (RCT; n=27). Treatment with empagliflozin is also associated with
a robust effect on fasting plasma glucose concentration on the order of 16 to 20 mg/dL.

▪ As far as non-pharmacological approaches that should be considered, metabolic
surgery might be an option for some youth. Dr. Isgnaitis explained that this would benefit
children who are markedly obese (BMI >35 kg/m2), have uncontrolled glycemia, and who have
other serious comorbidities. Encouragingly, bariatric surgery early in the course of diabetes is
associated with higher remission rates, with a remission rate between 68-100% for adolescent type
2.

▪ Lastly, in the context of a "relentless rise" of pediatric obesity, especially among
adolescents and those of minority backgrounds, Dr. Caprio called for progress on several key
fronts to address the "discouraging" findings from the RISE study: (i) cost-effective population-wide
screening to identify at-risk children; (ii) improved biomarkers and better approaches for staging
disease progression; and (iii) clinical testing of therapeutic agents, which may require thinking
creatively about "kid-friendly" study design (i.e. limiting appointments and secondary outcomes,
less fasting, etc.), as noted by Dr. Isganaitis.

Pediatric Type 2 Diabetes Incidence Nearly Triples (+182%) During COVID-19
Pandemic

Dr. Brynn Marks presented a staggering finding of a 182% rise in new-onset pediatric type 2
diabetes during the COVID-19 pandemic. Data was collected at Children's National Hospital in
Washington, DC. Over the same time period, there was a 15% rise in new-onset type 1 diabetes among
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youth. Pre-pandemic T2D accounted for 24% of all cases of new onset diabetes and this number rose to 44%
during the pandemic. Whereas there was on change in the number of cases over time in the year before the
pandemic, cases were noted to steadily increase during the pandemic at a rate of 145 new cases/month
(p<0.001). The change was particularly pronounced for Black youth, who accounted for 58% of new-onset
pediatricT2D before the pandemic vs. 77% during the pandemic. Though these figures were not statistically
significant, the trends point to a profound and alarming finding. Dr. Marks attributed these results to
"unintended consequences of social distancing" and called attention to the disproportionate impact of
COVID-19 on minority communities -both issues demand urgent attention and correction. Social distancing
measures imposed during the pandemic minimized opportunities for physical activity, and especially for
children's physical activity; Dr. Marks noted that incidence rose more among males who accounted for 42% of
cases pre-pandemic as compared to 59% during the pandemic. Undoubtedly, the pandemic has exacerbated
health inequities, with minority populations facing the highest risk for infection, financial distress, and food
insecurity (which is significantly associated with obesity). She urged immediate action to address disparities
in health and healthcare across the US.

▪ In addition to the greater incidence of pediatric type 2, Dr. Marks' team observed
heightened severity of disease at diagnosis. Of the 141 new cases identified during the
pandemic, 60% (n=85) required hospitalization or inpatient management. In contrast, only 36%
(n=18) of the 50 new cases diagnosed in the year leading up to the pandemic required inpatient
management (p=0.005). There was a 6-fold increase in DKA among youth with T2D during the
pandemic vs. pre-pandemic. 9.2% of youth diagnosed with T2D during the pandemic presented in
hyperosmolar DKA as compared to none the year before. Dr. Marks explained how decreased access
to healthcare -particularly preventative care -likely led to the more advanced stage of disease at
diagnosis.

The Future Diabetes Burden among Youth in the US through 2060: 2x the
Prevalence of Type 1 and 4x the Prevalence of Type 2 in American Youth

According to a surveillance study by the German Diabetes Center, The prevalence of diabetes
is expected to rise to alarming levels in US youth over the next 4o years. Without public health
interventions, Dr. Thaddaus Tonnies explained (German Diabetes Center), we should expect to see the
number of youths with T1D almost double and those with T2D more than quadruple. According to continued
trends in incidence, 490,000 youths are expected to have diabetes in 2060, as compared to the approximate
210,000 youths with diabetes in 2017. Concerningly, trends reflect widening racial disparities. Non-Hispanic
Black girls and women will be affected the most, reaching levels of 10 per 1,000 with T2D by the year 2060.
This future burden should prompt the U.S. to increase awareness and inspire decision markers to prepare our
health care systems. These results highlight the importance of interventions focused on prevention to stop the
rise of diabetes in youth, especially type 2.
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High Prevalence of Poor Glycemic Control in Non-white Youth Diagnosed with
Type 1 Diabetes Between 2002 and 2016: 31%-34% in Non-white Youth vs. 9%-11%
in White Youth

UNC Chapel Hill's Ms. Daria Igudesman presented trends in glycemic control identified
among youth recently diagnosed with type 1 diabetes (n=3,956) in the SEARCH for Diabetes in
Youth Study. Glycemia and demographic characteristics were assessed following diagnosis of type 1 diabetes
between 2002 and 2016, with trends distinguished for less than 6 months, 6 to 11.99 months, and 12 to 30
months post-diagnosis. Overall, mean A1c remained stable over time from 2002 (7.9%) to 2016 (7.8%). Mean
A1c decreased 0.03% among youth with a diabetes duration of less than six months (p=0.01), though this
reduction was attenuated by adjustment for age, gender, race and ethnicity, and clinic site.

The prevalence of poor glycemic control (A1c>9.0%) increased 2.6% among white youth
(p=0.005). Among non-white youth, the prevalence of poor glycemic remained at a stable, higher prevalence
from 2002 to 2016, confirming persistent racial and ethnic disparities in glycemic outcomes among youth
with type 1 diabetes. Prevalence of poor glycemic control in non-white youth was 33.7% in 2002 and 31.1% in
2016, compared to 8.8% in 2002 and 11.4% in 2016 for white youth. Overall, poor glycemic control increased
significantly over time from 14.1% in 2002 to 18.1% in 2016 (p=0.03). According to Ms. Igudesman, further
work must be done to address racial and ethnic disparities in outcomes and to investigate predictors of
elevated glycemia among youth early in the course of type 1 diabetes.

T1D Exchange One Year Annual Questionnaire Update Highlights Improvements
in CGM and Pump Usage

An exciting poster (186-LB, "T1D Exchange Registry: Current Insights on Participant
Outcomes") presented by Carolina Leon (T1D Exchange, Boston, MA) showed an increase in
CGM use, access to glucagon kits, and use of medications other than insulin to lower blood
sugar. The registry database analysis looked at self-reported data from June 2019 - March 2021, compiling
annual questionnaires to look at data on therapy and technology use in people with type 1. In total, there are
7,630 participants who have completed the initial questionnaire, with 1,063 having filled out their one-year
annual questionnaire as of March 2021. There are several encouraging trends that emerged when comparing
initial data at baseline to that at one year: an increase in CGM usage (89% at one-year compared to 83% at
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baseline), pump usage (79% vs. 75%), and a drop in average A1c (6.8% vs. 7.2%). Notably, 59% report carrying
a glucagon kit (type not specified) and 11% indicate usage of medications other than insulin to lower blood
sugar levels. With these encouraging signs, there are still areas ripe for improvement: 15% reported
experiencing severe hypoglycemia, and 7% reported DKA symptoms over the past year.

Real-World Study on Youth-Onset Type 2 Diabetes Mellitus Finds Increased Rate
of Treatment Escalation With Increased Age at Diagnosis

Although sulfonylureas, TZDs, DPP-4s and SGLT-2s are only approved by the FDA for ages 18
or older, a study from Dr. Mary Vajravelu (The Children's Hospital of Philadelphia) and
colleagues found that some pediatric type 2 diabetes patients start these treatments between
age 11-13. In this retrospective cohort study, researchers analyzed longitudinal patient-level commercial
insurance claims data from patients who were diagnosed with type 2 between the ages of 10-18 and prescribed
metformin within 90 days of diagnosis. The authors included data from 2000 to March 2020, concluding
before the COVID-19 pandemic in the US. The authors then evaluated treatment escalation from 90-days to 5
years post metformin initiation in the 829 participants with youth-onset type 2 included in the study.

▪ At five years, 75% patients had no treatment escalation during follow-up and stayed on
metformin monotherapy. 20% of patients had non-insulin therapies added to their treatment
plans, while 10% started insulin therapy, and 5% had both insulin and another non-insulin
medication included in their treatment. Notably, metformin, insulin, and liraglutide are currently
the only medications approved for pediatric T2D treatment in the US, so the majority of patients
using non-insulin therapies were doing so off-label.

▪ Treatment escalation was significantly associated with age, with overall treatment
escalation rate increasing with age at diagnosis. A higher percentage of patients diagnosed
10-12 years old were prescribed insulin in addition to metformin compared to patients diagnosed
between the ages of 13-15 years old or 16-18 years old. Interestingly patients diagnosed between the
ages of 16-18 had the highest rates of treatment escalation for non-insulin medications.

Rates of DKA-Related Hospitalization Were Up 84% During the Pandemic in
Pediatric Type 1s; Increased DKA Attributed to Delays in Access to Care, Not
COVID-19 Infection

In a Friday afternoon, researchers cited pandemic-driven delays in access to care as a key
driver of negative health outcomes in pediatric type 1 diabetes populations. Teaming up with the
COVID-19 Surveillance Study (coordinated by T1D Exchange), Dr. Mary Pat Gallagher (Hassenfeld Children's
Hospital at NYU Langone, NY) and colleagues gathered data from patients (N=266) with previously
established type 1 diabetes and SARS-CoV-2 seropositivity (<19 years of age). The study found that the
overwhelming majority of hospitalizations (72%) were due to DKA and that the majority of DKA-presenting
patients and A1c levels >9% (86%). Dr. Gallagher reviewed data published in other countries and found
similarly high frequencies of DKA among admitted patients with newly-onset type 1 diabetes compared to
previous years. A study based on the German DPV Registry (DPV) found an adjusted RR of 1.84 (1.54-2.21)
compared to 2019 data.

▪ Based on data from a follow-up study conducted at 17 sites with the T1D Exchange, Dr.
Gallagher found no correlation between DKA and a positive status for SARS-CoV-2,
suggesting that the increased prevalence of DKA during the pandemic was not due to COVID-19
infections. Another study tracked the incidence of DKA upon presentation throughout the
pandemic, showing an increase of DKA at the onset of the pandemic before leveling out to pre-
pandemic trends. Based on these studies, Dr. Gallagher argued that increases in severe DKA can
likely be attributed to delays in care-seeking rather than directly due to infection, although
confounding effects from the virus itself cannot be excluded. Dr. Gallagher ended her presentation
by arguing that continued tracking of new onset diabetes may reveal delayed effects of SARS-CoV-2
infection.
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NAFLD/NASH

NAFLD/NASH Posters

Title Authors Details + Takeaways

Multitarget Engagement Effect

of a Novel Long-Acting

Glucagon/GIP/GLP-1 Triple

Agonist (HM15211) in Animal

Model of NASH

Jung Kuk Kim, Jong Suk

Lee, Hyunjoo Kwon,

Eunjin Park, Jongsoo

Lee, Sungmin Bae, Sand

Hyun Lee, In Young Choi

▪ Researchers tested the

effectiveness of HM15211, a

long-acting Glucagon/GIP/

GLP-1 triple agonist, against

NASH by comparing its

therapeutic effects against

obeticholic acid (OCA), another

NASH drug candidate, in high-

fat (AMLN) diet induced mice

over 12 weeks

▪ All mice (7/7) treated with

HM15211 achieved NASH

resolution criteria, while only

14.3% (1/7) achieved it after

OCA treatment

▪ HM15211 significantly reduced

lobular inflammation, steatosis,

and ballooning (p<0.001)

compared to OCA mice
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▪ HM15211 performed

significantly better than

acylated GLP-1 or GLP-1/GIP in

AMLN mice highlighting

potential benefits of multi-

target engagement of HM15211

over other incretin analogs and

FXR agonists

Antifibrotic Potential of a Novel

Long-Acting Glucagon/GIP/

GLP-1 Triple Agonist

(HM15211) in Preclinical

Models of Fibrosis

Jung Kuk Kim, Jong Suk

Lee, Seon Myeong Lee,

Hyunjoo Kwon, Jaehyuk

Choi, Eunjin Park,

Sungmin Bae, Daejin

Kim, Young Hoon Kim,

In Young Choi

▪ Controlled comparative study

testing various animal models

of fibrosis to evaluate the anti-

fibrotic effect of HM15211, a

Glucagon/GIP/GLP-1 triple

agonist

▪ In AMLN/TAA mice, HM15211

treatment significantly reduced

hepatic and blood surrogate

markers for fibrosis and

decreased hepatic and sirius red

positive in AMLN/TAA mice

▪ In choline-deficient and high fat

diet (CD-HFD) mice, HM15211

treatment resulted in a

reduction in hepatic

hydroxyproline and collagen

contents

▪ HM15211 acts by inhibiting

collagen secretion by TGF-β in

hepatic stellate cells, explaining

its direct anti-fibrotic effects

LIVRQNac (AXA1125)

Enhances Insulin Sensitivity in

Primary Human Hepatocytes

and in Subjects with NAFLD

and T2D

Seth Baum, Stephen A.

Harrison, Nadege T.

Gunn, Ziad Younes,

Anita Kohli, Rashmee

Patil, Juan P. Frias,

Michael Hamill, Nadine

Daou, Jeff Zhao, Manu

Chakravarthy, Margaret

Koziel

▪ Study analyzing the effects of

LIVRQNac, an investigational

compound of 5 amino acids and

n-acetyl-cysteine, on glucose

homeostasis and insulin

sensitivity in primary human

hepatocytes (PHH) from three

healthy human donors

▪ In primary human hepatocytes,

LIVRQNac reduced glucose

output by ~50% (p <0.01) and
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enhanced insulin-dependent

Akt phosphorylation by 80%

(p<0.001)

▪ Clinically, AXA1125 showed

greater reductions from

baseline at Week 16 in

metabolic and

fibroinflammatory biomarkers

relative to placebo

Diagnostic and Care Gaps for

Nonalcoholic Fatty Liver

Disease in Poorly Controlled

Type 2 Diabetes: A Role for

Endocrinology?

Anastasia-Stefania

Alexopoulos, Ryan Duffy,

Elizabeth Kobe, Cynthia

Moylan, Amy Jeffreys,

Cynthia Coffman, Diana

Soliman, Jashalynn

German, Matthew

Crowley

▪ Retrospective analysis of data

investigated NAFLD testing and

care patterns in a cohort of

Veterans with poorly controlled

type 2 diabetes across two VA

sites (n=244) from 2018-2020

▪ Only 7% of patients at risk for

NAFLD had received a liver

ultrasound, the first line

imaging for NAFLD

▪ The 87% of patients had

documented liver enzyme

testing and 89% had platelet

testing; only 6.6% of patients

had a documented diagnosis of

NAFLD and another 17% had

undiagnosed NAFLD

▪ Majority of patients in cohort

were followed by an

endocrinologist (>65%)

indicating a place for

endocrinologists in the

detection and care of NAFLD

Advanced Liver Fibrosis Is

Associated with an Increased

Risk of Chronic Kidney Disease

in Patients with Type 2 Diabetes

and NAFLD

Da Hea Seo, Yongin Cho,

Seong Hee Ahn, Seong

Ha Seo, Seongbin Hong,

Yong-Ho Lee, So Hun

Kim

▪ Longitudinal cohort study

followed 3,188 patients with

type 2 diabetes and preserved

renal function to investigate the

causal relationship between

NAFLD and the development of

CKD

▪ Patients were followed for a
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mean of 8.3 years and had a

baseline A1c of 8.3%

▪ There was no increased risk of

incident CKD in the NAFLD

group compared with the non-

NAFLD group (p = 0.79),

suggesting that advanced liver

fibrosis in NAFLD is

independently associated with

an increased risk of incident

CKD in patients with type 2

diabetes

▪ Advanced liver fibrosis was

associated with an increased

risk of CKD (HR=1.78, p=0.011)

for patients who already had

NAFLD

A Study to Assess Occurrence of

NAFLD and Liver Fibrosis in

Patients with T2DM and

Associated Factors

C.L. Nawal, Abhishek

Yadav, Pankaj Mangal,

Aradhana Singh

▪ Cross-sectional, observational

study assessing the frequency

and severity of NAFLD and liver

fibrosis in adult patients with

type 2 diabetes (n=100)

▪ 52 patients (52%) were

identified as having NAFLD, of

whom 52% had mild fibrosis,

27% had significant fibrosis,

and 21% had severe fibrosis

▪ Using ultrasonography and

Fibroscan, the study revealed a

high proportion of NAFLD

patients with significant and

severe liver fibrosis

▪ NAFLD was more likely in

patients with T2DM having

high BMI (≥25kg/m2) and high

waist circumference (p<0.001)

High Prevalence of Fatty Liver

Disease in Individuals with

Diabetes and Subclinical

Manifestations of Liver Disease

Kajal Claypool, Chirag

Patel
▪ Retrospective study of patients

with type 2 diabetes (n=482) to

determine the prevalence of

steatosis and fibrosis in the
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context of poor glycemic control

▪ Researchers identified clinical

biomarkers of hepatic steatosis

and fibrosis associated with

poor glycemic control using

false discovery rate criteria

▪ In multivariate models, poor

glycemic control (A1C above

7%) was associated with

increased odds of NAFLD and

with 13 markers of liver disease

(odds ratio = 3.28, p = 0.02)

Nonalcoholic Fatty Liver

Disease, Metabolic Dysfunction

Associated Fatty Liver Disease,

and Associations with All-Cause

and Cause-Specific Mortality

Qi Huang, Xiantong Zou,

Xianghai Zhou, Linong Ji
▪ Study investigating the

association between fatty liver

disease and all-cause and cause-

specific mortality in 12,480

adults from NHANES III

database

▪ Participants with NAFLD or

MAFLD were highly

overlapped, but

▪ Patients with MAFLD had

increased risk for total mortality

more so than for patients with

NAFLD (HR= 2.07, HR=1.48

respectively)

▪ Compared to participants

without NAFLD or MAFLD,

patients with only NAFLD

showed a reduced risk for total

(HR=0.48) and neoplasm

mortality (HR=0.46);

participants with only MAFLD

were independently associated

with enhanced risk for total

(HR=1.74), neoplasm

(HR=1.94) and diabetes-related

mortality (HR=3.24) after

adjustment

▪ The risk of MAFLD for overall

mortality was consistent

www.closeconcerns.com 352

https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=843
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=843
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=843
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=843
https://eventpilot.us/web/page.php?page=IntHtml&project=ADA21&id=843


between subgroups except for

race-ethnicity, indicating that

drug development for MAFLD

should consider ethnicity

differences

Dapagliflozin, a Sodium

Glucose Cotransporter 2

Inhibitor, Attenuates the

Development of Nonalcoholic

Steatohepatitis-Associated

Hepatocellular Carcinoma

Minyoung Lee, Young-

Eun Kim, Sejeong Lee,

Hae Kyung Kim, Sook

Jung Lee, Jiwon Kim,

Sun-Woo Kim, Ryeong-

Hyeon Kim, Hyunki

Park, Hayngkyu Lee, Eun

Seok Kang

▪ Study tested the effects of

dapagliflozin against NASH-

driven hepatocellular

carcinoma (HCC) using a mouse

model

▪ Number of liver tumors was, on

average, 20 tumors fewer in the

dapagliflozin treated group than

that in the high-fat diet-fed

mice without without

dapagliflozin (p=0.03)

▪ Treatment with dapagliflozin

was associated with numerically

lower liver to body-weight ratio

at 40g compared to 41g for non-

treated mice (p=0.94)

▪ Treatment with dapagliflozin

was associated with numerically

lower fasting blood glucose

levels at 171mg/dl compared to

non-treated mice with an

average fasting glucose of

196mg/dl

Application of NIS4 Technology

for Stand-Alone and Sequential

Identification of At-Risk NASH

or Advanced Fibrosis in

Nondiabetic, Prediabetic, and

Type 2 Diabetic Patients

Christian Rosenquist,

Yacine Hajji, Jérémy

Magnanensi, Nicolas

Stankovic-Valentin,

Suneil Hosmane, Arun J.

Sanyal

▪ Multi-center cohort study

analyzing the clinical

performance metrics of NIS4

either alone or in combination

with other non-invasive tests in

patients characterized as pre-

diabetic, T2D, or T2D and

either at-risk of NASH (NAS >4

and F>2) or advanced fibrosis

(F>3)

▪ Use of NIS4™ together with

FIB-4 blood-based test or an

imaging-based FibroScan™ test
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provided strong balanced

performance for identification

of at-risk NASH or advanced

fibrosis for nondiabetic and

T2D patients

▪ Data suggests NIS4™ has the

potential to be a valuable

clinical tool for identifying

diabetic patients at higher risk

of negative outcomes

Efruxifermin Is Associated with

Improved Glucose Metabolism

in Patients with NASH and

Type 2 Diabetes

Juan Pablo Frias,

Reshma Shringarpure,

Erik J. Tillman, Chen

Hu, Erica Fong, Brittany

de Temple, Timothy

Rolph, Andrew Cheng,

Kitty Yale, Stephen A.

Harrison

▪ A placebo-controlled study

analyzed effects of EFX on

glucose metabolism in 80

patients with NASH (including

n=41 T2D subgroup)

▪ Baseline A1c 6.3%; patients

given placebo or 28, 50, or

70mg EFX for 16 weeks

▪ Clinically meaningful

improvements in glycemic

control were observed in the

T2D subgroup: -0.9% change in

A1c from baseline to week 12 in

EFX 70 mg vs. placebo (p≤0.01)

and -22.95 change in insulin

(mIU/L) vs. placebo (p≤0.001)

▪ Glycemic changes in T2D

subgroup consistent with

improvements in markers of

glucose metabolism in the

overall population, and with the

insulin-sensitizing actions of

EFX

Increased Adiponectin

following Efruxifermin

Treatment Is Associated with

Improvements in Dyslipidemia,

Glucose Metabolism, and Liver

Health in a 16-Week,

Randomized, Placebo-

Controlled NASH Trial

Juan Pablo Frias, Erik J.

Tillman, Reshma

Shringarpure, Erica

Fong, Brittany de

Temple, Timothy Rolph,

Andrew Cheng, Kitty

Yale, Stephen A.

Harrison

▪ Randomized, placebo-

controlled study evaluated

correlations between changes in

adiponectin and markers of

dyslipidemia, glucose

metabolism, and liver health

following EFX treatment (28,

50, or 70 mg, n=80)
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▪ Increases in adiponectin

correlated with greater

improvements in glucose

metabolism (R = -0.3,

p=0.0096), lipid profiles

(including decreases in

triglycerides and increases in

HDL-C), and greater reductions

in markers of liver injury and

fibrosis

▪ Data suggest adipose tissue-

mediated effects of EFX

contribute substantially to

restoration of liver health,

healthy lipoprotein profiles,

insulin sensitivity, and glucose

tolerance

Antifibrotic Effect of a Novel

Long-Acting GLP-1/GCG/

FGF21/Anti-Cytokine Tetra-

Specific Liver

Microenvironment-Targeting

Drug (OGB21502) in

CCl4-Induced Liver Fibrosis

Mice Model

Min Sun Kim
▪ Study sought to evaluate the

effect of OGB21502, a novel

long-acting tetra-specific drug

targeting the liver

microenvironment, for liver

fibrosis in CCl4 induced mice

▪ OGB21502 treatment led to a

significant decrease in blood

ALT (-38%); hepatic

hydroxyproline (-32%), total

bilirubin in blood, fibrosis score

(-38%) hepatocyte ballooning

score (-50%) and inflammation

score (-17% vs. vehicle)

▪ 80% of the mice receiving

OGB21502 at high

concentrations had inhibition of

cirrhosis progression

▪ Results suggest OGB21502

offers a therapeutic anti-

inflammatory and anti-fibrotic

effect

Therapeutic Effect of a Novel

Long-Acting GLP-1/GCG/

Min Sun Kim
▪ Study evaluated the therapeutic

effect of OGB21502, a novel
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FGF21/Anticytokine Tetra-

Specific Liver

Microenvironment-Targeting

Drug (OGB21502) in MCD-

Induced NASH Mice Model

long-acting tetra-specific drug

targeting the liver

microenvironment, in NASH

and fibrosis using MCD diet

induced mice model

▪ OGB21502 treatment led to a

significant decrease in blood

ALT (-45%), NAS score (NAFLD

activity score, -57%), steatosis

score (-57%) and inflammation

score (-85%) in MCD diet

induced mice

▪ The level of TGF-β and α-SMA

in liver were significantly

decreased in the OGB21502

treatment group by

▪ These results demonstrate the

ability of OGB21502 to elicit

anti-inflammatory and anti-

fibrotic effects

Award Lectures and Additional Topics
Banting Medal for Scientific Achievement Awarded to Dr. Jens Holst for Work on
Incretins

This prestigious award, bestowed annually to honor significant long-term contributions in the
field of diabetes research, recognized Dr. Jens Holst (University of Copenhagen, Denmark) at
the ADA's 81st Scientific Sessions. Among Dr. Holst's greatest achievements is the discovery of GLP-1 as
the hormone responsible for stimulating insulin secretion and inhibiting glucagon secretion. Today, Dr. Holst
is one of the most prolific authors in the field, with more than 1900 published articles, and has changed the
lives of millions of people across the globe using GLP-1 agonists. In his expansive and inspiring award lecture,
Dr. Holst described GLP-1 as the "diabetologist's dream" for its potential to improve beta cell function,
increase beta cell proliferation, decrease glucagon secretion, and provide beneficial cardiovascular effects.
However, the discovery of the hormone and its benefits has a long and storied past. Dr. Holst walked the
audience through several landmark studies contributing to the understanding of incretins, and the takeaways
we were left with include: (i) GLP-1 and GIP are the hormones responsible for insulin secretion, (ii) DPP-4
inhibitors extensively degrade GIP and GLP-1 function, (iii) GLP-1 controls food intake and satiety via the
central nervous system, (iv) weight loss after gastric bypass surgery is aided GLP-1 and pancreatic
polypeptides (PPY), and (v) GLP-1 agonists effect body weight, glucose control, and MACE. While this
knowledge may seem commonplace now, we emphasize that it has taken years of dedication and research
from investigators like Dr. Holst to understand this complex hormonal system. Additionally, Dr. Holst
highlighted the newly published results from the SURPASS-2 trial, comparing tirzepatide, a dual GLP-1/GIP
receptor agonist, to GLP-1 agonist semaglutide. On a 15 mg dose of tirzepatide, more than 50% of participants
reached an A1c of below 5.7% and lost an average of 11.2 kg, showing significant improvements over the
semaglutide 1.0 regimen. Thus, though the mechanism of the GLP-1/GIP combo is still being investigated,
"they work - that is a fact!" We are very excited to see where the future of dual agonists will take us, and we
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thank Dr. Holst for his tireless dedication to the field of diabetes.

ADA State-of-the-Art Lecture: Dr. Gerstein on Type 2 Diabetes Prevention; Calls
for More Research and Questions on the "Prevention" Paradigm

Dr. Hertzel Gerstein (McMaster University) opened the "Prevention of Diabetes and Diabetes
Complications" oral presentation discussing current type 2 diabetes prevention efforts and
highlighting the need for more robust research in this area. Despite the discovery of diabetes
prevention twenty years ago, that at the time led to great excitement in the academic world, today in 2021
diabetes incidence has continued to rise and prevention research has yielded minimal results. Specifically, Dr.
Gerstein utilized his talk to emphasize that large, randomized control trials are the best way to prove that a
prevention strategy is effective. In his presentation, Dr. Gerstein discussed seven diet and activity-based
diabetes prevention trials that met his criteria including large sample size, randomized control methods, and
follow up with over 70% of participants. The Da Qing Study in particular showed promising prevention of
"long term, major benefits on serious [microvascular] outcomes" thirty years after the initial three year study
period. Looking at studies with positive long-term outcomes, Dr. Gerstein hypothesized that interventions
aimed at reduce beta-cell work, whether through weight loss drugs, activity, diet, or beta-cell targeting drugs,
have the potential to reduce diabetes. However, this is certainly an area that needs more research, but it could
provide a promising approach to mitigate diabetes progression and reduce complications.

▪ While recognizing the value of prevention, Dr. Gerstein questioned whether it is the
correct paradigm for thinking about a chronic disease like diabetes. Specifically, Dr.
Gerstein argued that prevention of type 2 diabetes is a "side effect" of health promotion and that the
healthcare community should be doing more to support an overall "healthier environment." In this
vein, Dr. Gerstein cited a recent study on community-based educational strategies focusing on
changing self-care behaviors, lifestyle, and physical activity which indicated that targeting the
population rather than individuals may provide a viable avenue for type 2 diabetes prevention.
Additionally, Dr. Gerstein emphasized that while supporting a healthier environment may help
prevention some patients from developing type 2, there also needs to be increased investment in
supporting type 2 remission both with medications and lifestyle interventions.

Dr. Jay Skyler Presents Year in Review for Clinical Research Highlighting
Advances in Therapies for T1D and T2D

Dr. Jay Skyler outlined this year's most significant developments in clinical science. T2D drug
outcome trials received considerable attention, particularly regarding SGLT-2 inhibitors. Additional papers
covered new types of insulin as well as innovative therapeutic methods in T1D prevention and obesity
treatment.

▪ Several prominent outcome trials showed promise for T2D drugs. DAPA-CKD
demonstrated a significant cumulative risk reduction in ≥50% eGFR decline, ESKD, and renal or CV
death for patients receiving dapagliflozin. Meanwhile, the EMPEROR-Reduced trial noted a 25%
risk reduction in CV death or heart failure hospitalization for empagliflozin in patients with reduced
ejection fraction and heart failure. Similarly, the SCORED CKD and SOLOIST trials - which utilized
the SGLT-1/SGLT-2 inhibitor sotagliflozin - reported significant reductions in total CV death, HF
hospitalization, and urgent HF events in patients with diabetes and CKD or recent worsening HF.
The FIDELIO-DKD study evaluated the mineralocorticoid receptor antagonist finerenone in patients
with T2D and kidney disease and achieved an 18% risk reduction for kidney failure, sustained GFR
decrease of >40%, or renal death as well as 14% reduction for CV death, non-fatal MI, non-fatal
stroke, or HF hospitalization.

▪ Dr. Skyler also emphasized a series of T1D immunotherapy trials. The T1GER study of the
anti-TNF monoclonal antibody golimumab demonstrated preservation of C-peptide AUC over one
year. A study by von Herrath et al. combining the monoclonal antibody anti-IL-21 with liraglutide
similarly reduced C-peptide AUC compared to placebo. Additionally, the tyrosine kinase inhibitor
imatinib showed considerable AUC maintenance over 24 months in an in-press study by Gitelman et
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al. Imatinib treatment was also associated with improved insulin secretion rate and β cell glucose
sensitivity. Finally, Dr. Skyler discussed the landmark Teplizumab Prevention Study, in which
teplizumab treatment significantly delayed the onset of stage 3 clinical T1D - including a 2-year
delay in median time to diagnosis compared to placebo. In an extended follow-up, Sims et al. noted
a sustained delay of 32.5 months to diagnosis. Strikingly, teplizumab is the first therapy to display
functional preservation in beta cells and to potentially delay T1D onset.

▪ This year also saw advances in obesity treatment. The STEP trials analyzed the effect of
once-weekly semaglutide in obese or overweight patients and demonstrated a notable decrease in
body weight compared to placebo; this effect was dose-dependent. In addition, semaglutide as an
adjunct to intensive behavioral therapy and low-calorie diet appeared markedly more effective than
lifestyle interventions alone. Comparably, the dual GLP-1/GIP agonist tirzepatide exhibited
significant dose-dependent weight loss in the SURPASS trials.

▪ Once-weekly insulin was another popular topic, with insulin icodec and basal insulin
Fc (BIF) currently in development. Phase II icodec trials indicated no major difference in
mean A1c between weekly icodec and daily insulin glargine over 26 weeks, and a greater time in
range upon switching to icodec with a loading dose. Phase II BIF trials also displayed A1c reduction
comparable to insulin degludec, as well as lower nocturnal hypoglycemia.

Dr. William Cefalu Reflects on the Past Year's Highlights in Translational Science:
COVID x Diabetes Research is the Most Important in the Short Term, Categorizing
Sub-Types of Diabetes is the Most Important in the Long Term

Reflecting on the past year, Dr. William Cefalu (NIDDK) proposed that the most impactful
translational studies in the short-term are those that focus on diabetes and COVID-19 and in
the long-term are those that categorize the heterogeneity of diabetes. Covering a lot of ground, Dr.
Cefalu highlighted major studies published in 2021 on: (i) heterogeneity in type 2 diabetes; (ii) prediction of
type 2 diabetes treatment response; (iii) automated insulin delivery (AID) and CGM use in very young
children; (iv) cognitive decline associated with diabetes; and (v) the relationship between COVID-19 and
diabetes burden. Dr. Cefalu argued that the two papers characterizing post-COVID sequelae, which were
published in the British Medical Journal and in Nature, are most important in the short-term, as they
showed that there was a significant increase in new onset diabetes after COVID-19 diagnosis, even without
hospitalization, and the risk of new onset diabetes increased with increasing COVID-19 severity (ex.
hospitalization, ICU admittance). However, in the long-term, Dr. Cefalu felt that a proof-of-concept study in
Nature Medicine defining subphenotypes or clusters of patients with varied diabetes and cardio-renal risks
would pave the way for more individualized treatment approaches and efficient resource allocation.

▪ Given diabetes' heterogeneity, Dr. Cefalu emphasized that the field needs to move
beyond using only glucose metrics as biomarkers. The proof-of-concept study in Nature
Medicine used a host of measures (oral glucose tolerance tests, MRI-measured body fat distribution,
liver fat content, and genetic risk) and demonstrated that pathophysiological heterogeneity exists
even before T2D diagnosis. The study found six distinct clusters of patients with varied diabetes and
cardio-renal risks, leading Dr. Cefalu to suggest that interventions may be warranted for the clusters
at highest risk for disease progression while monitoring may be sufficient for those at mild to
moderate risk.
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▪ Dr. Cefalu encouraged a move towards more precise treatment guidelines based on
predictions of treatment response. Dr. Cefalu acknowledged that T2D treatment has
tremendous heterogeneity, citing a study showing over 12,000 unique treatment permutations in
just the first four medication changes of 100,000 patients. To move towards precision medicine
approaches, he suggested that physicians could consider an individuals' genetic profiles when
prescribing medications. For example, a polygenic score for T2D risk has been associated with both
acute and sustained response to sulfonylureas in type 2s.

▪ On the technology front, Dr. Cefalu highlighted the Omnipod pivotal read out at ENDO
2021 and the first behavioral intervention designed to support continuous glucose
monitoring (CGM) use in young children. As a reminder, Omnipod 5 use resulted in a
significant A1c drops in adults (-0.4%) and children (-0.7%) with type 1 diabetes and significant
increases in Time in Range for adults (+2.2 hours/day) and children (+3.7 hours/day) without an
increase in hypoglycemia. Dr. Cefalu found this to be compelling evidence for the clinical efficacy of
a tubeless AID system. On the CGM front, the SENSE Study Group found that the use of CGM with a
family behavioral intervention or the use of CGM alone reduced time spent in hypoglycemia but did
not improve Time in Range or A1c for young children with type 1 compared to blood glucose
monitoring alone. Notably, the behavioral intervention did reduce parental burden and
hypoglycemia fear and improved diabetes technology satisfaction.

▪ Dr. Cefalu highlighted a momentous 32 year follow-up to the DCCT and EDIC studies
in which researchers identified risk factors for cognitive decline in patients with type 1
diabetes. Participants completed cognitive measurements at baseline, two, five, 18, and 32 years,
assessing immediate memory, delayed recall, and psychomotor and metal efficiency. Increased
baseline A1c was associated with greater declines in psychomotor and mental efficiency.
Interestingly, a 1% increase in A1c was equivalent to a cognitive decline associated with 3.3
additional years of aging; a 5 mmHg increase in mean blood pressure was equivalent to four years of
aging; and one or more severe hypoglycemic events was equivalent to 4.6 years of aging. Ultimately,
this study suggested premature aging from increased blood glucose levels, high blood pressure, and
a history of severe hypoglycemia, and participants who maintained tighter management of these risk
factors showed the least cognitive decline.
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Dr. Maureen Gannon Presents Year in Review for Basic Science Research
Highlighting COVID-19 and GLP-1 Research

Dr. Maureen Gannon presented a series of fascinating highlights from basic science research
in the past year. The review focused on several key areas - particularly COVID-19, insulin signaling,
mitochondrial pathways, T1D pathogenesis, therapeutic strategies, and risk prediction.

▪ One rapidly emerging topic is the effect of the SARS-CoV-2 virus on human β cells.
Several prominent studies have demonstrated varying impacts; for instance, Chen et al. found that
the virus can infect β-like cells and organoids derived from human pluripotent stem cells and induce
expression of the ACE2 receptor protein. However, Powers et al. noted that in slices of human donor
pancreas, ACE2 was expressed in the microvasculature and ducts but not in β cells. More research is
necessary, especially given the different outcomes in in vitro and in vivo studies.

▪ Insulin secretion and signaling was another popular topic this year. Merrins et al.
indicated that pyruvate kinase - not oxidative phosphorylation - controls the signal strength in
insulin secretion. Furthermore, Kibbey et al. discovered that a small-molecule activator of
mitochondrial PEPCK could strengthen insulin secretion while decreasing liver gluconeogenesis.

▪ Dr. Gannon also emphasized advancements in characterizing the role of mitochondria
and oxidative stress in diabetes. Soleimanpour et al. identified mitophagy as a protective
mechanism in preventing β cells from diabetes-related inflammatory damage. Similarly, Abel et al.
emphasized the importance of mitophagy in cardiac function; they found that mitochondrial
dysfunction contributes to diabetic cardiomyopathy and heart failure.

▪ Many papers opened new dialogues in T1D pathogenesis. Engin et al. discovered that
deletion of the ER stress response protein IRE1α in NOD mice induces β cell dedifferentiation and
prevents the onset of T1D immune destruction. Brusko et al. introduced CD226 deletion as another
protective mechanism; this gene is usually linked to T1D susceptibility, and its knockout reduced
T1D in NOD mice by interfering with thymocyte development and peripheral T cell activation.
Another exciting project from Evans et al. involved generation of immune-evasive human islet-like
organoids capable of recovering glucose homeostasis in immune-competent mice.

▪ Dr. Gannon described several innovative therapeutic methods, particularly regarding
the GLP-1 pathway. Doyle et al. characterized a molecule that can be conjugated to a GLP-1
receptor agonist for glycemic control without emesis, utilizing a unique shrew model. The
conjugated agonist is less capable of crossing the blood-brain barrier and thus less likely to provoke
a vomiting reflex. Similarly, Lickert et al. conjugated the agonist to estrogen, resulting in specific
targeting of β cells as well as higher β cell survival and regeneration.

▪ Risk prediction remained a prominent subject over the past year, as researchers seek
to personalize care and understand individual genetic profiles. Sander et al. mapped
chromatin from human ES cells in different stages of directed differentiation toward β cells or islets;
they found that enhancers expressed in pancreatic progenitors are inactive in islet cells. Genes
expressed only in progenitors caused defects in the number of endocrine cells generated, which
increased T2D risk. McCarthy et al. explored the impact of genetic variants on human islet gene
expression and revealed that some islet-specific genes are correlated with T2D risk. Additionally, the
TEDDY Study Group developed a combined risk score for T1D among children by utilizing genetic,
clinical, and immunological patterns; the metric demonstrated significant predictive power.

Updates on Genetic Architecture of T2D: Dr. Kwak on New Genes Implicated in
Youth-Onset T2D and Dr. Li on GWAS Metformin Response

During a genetics-focused session, Dr. Soo Hoen Kwak (Seoul National University Hospital,
Korea) presented on novel genes implicated in youth-onset T2D, and Dr. Josefine Li
(Massachusetts General Hospital) discussed findings from the SUGAR-MGH study on gene
variants associated with metformin response. Dr. Kwak presented the ADA Presidents' Select Abstract
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on the Progress in Diabetes Genetics in Youth (ProDiGY) Consortium study, which aims to better understand
the genetic underpinnings of T2D in youth vs. adult-onset T2D. The study found that genes related to both
insulin secretion and insulin response pathways were implicated in youth-onset T2D, suggesting that the
youth-onset disease should be characterized between monogenic diabetes and adult-onset T2D. Later in the
session, Dr. Li presented findings from SUGAR-MGH, a Genome Wide Association Study (GWAS) that
identified five genome-wide significant variants associated with altered metformin response. In the future,
these novel genomic regions could be used to shift diabetes treatment away from "trial and error," tailoring
medication to patients' unique genomes.

▪ The ProDiGY study found that gene burden had a larger impact on the development of
youth-onset T2D than on adult-onset T2D. The study compared whole-exome sequences of
3,005 people with youth-onset T2D with 9,777 ancestry matched controls and identified three
important genes implicated in diabetes. Known diabetes related genes MC4R and HNF1A
contributed more to youth-onset T2D than to adult-onset T2D, for both common and rare variants
of these genes (3.1-fold enrichment for common variants, 5.3-fold enrichment for rare variants).
HNF1A and GCK, both Maturity Onset Diabetes of the Young (MODY) genes, showed significant
gene-level association in youth-onset T2D, even after removing pathogenic MODY variants. Given
that youth onset type 2 diabetes has a strong genetic predisposition and is often understood as a
more aggressive form of adult-onset T2D, this research is crucial to developing targeted prevention
and treatment strategies.

▪ In the SUGAR-MGH Study, patients with the most significant variant near the ERC2
gene had an enhanced response to metformin, as shown by decreased fasting glucose.
In the study, 1,000 volunteers who were naïve to type 2 diabetes medications received glipizide and
metformin and underwent an oral glucose tolerance test. Their glycemic responses were studied
according to genotypes at selected loci. Patients with this genotype had a 17 mg/dL greater decrease
in fasting glucose. These patients also had a cumulatively lower insulin secretion following
metformin administration (p=0.0005), suggesting that the variant confers greater insulin sensitivity
following metformin treatment. It is worth noting that this variant was only found in those of
African descent.

▪ The Genome Wide Association Study also identified a variant at chromosome 4
associated with a sluggish response to glipizide. Carriers of the G effect allele had a lower
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cumulative drop in glucose (p=0.0019) and decreased insulin section (p= 0.0001). Further research
on glipizide action will be helpful in uncovering the mechanisms of this response.

KOLs Address Old Controversies Surrounding Insulin and Glucagon-Like
Signaling with New Insights

In this symposium, several KOLs tackled common questions relating to their work with
insulin and GLP-1 agonists. Dr. Jens Holst (University of Copenhagen) elaborated on his Banting Award
presentation showing that in patients with irregular nutrient exposure, from gastric bypass surgery or
pancreatectomy, there may be postprandial glucagon secreted from the gut. Dr. Bettina Mittendorfer
(WashU) used data from a brilliantly straightforward study design to tackle the chicken-and-egg question of
which comes first, insulin resistance or hyperinsulinemia? The findings suggest that, in the words of the
Beatles, they, "Come together."

▪ Unpublished data suggest that hyperinsulinemia and insulin resistance arise together,
and that one doesn't precede the other. Dr. Mittendorfer presented data showing that patients
with obesity had much higher rates of insulin secretion and higher plasma insulin concentrations
than lean patients, even when both groups were matched on insulin sensitivity. In a not yet released
study, patients with obesity and insulin resistance were shown to have higher rates of insulin
secretion, higher concentrations of plasma insulin, and higher concentrations of blood glucose than
patients with obesity who retained insulin sensitivity. The higher insulin secretion rate is
attributable to the higher glucose concentration, which form a nearly linear relationship. The data
suggest that the obesity-related increase in the insulin secretion rate and the insulin resistance-
related decrease in insulin clearance balance each other out, such that these patients with obesity are
often able to maintain normoglycemia.

▪ Dr. Jonathan Campbell (Duke University) highlighted a series of studies revealing
glucagon activity is unrelated to the rise in ketone concentrations seen in SGLT2
inhibition. Dr. Campbell noted that one side effect seen with SGLT-2 inhibitors is a small increase
in cases of euglycemic diabetic ketoacidosis. While the effect isn't very big, because it is such a
potentially dangerous complication, it's worth understanding. After running through several trials,
Dr. Campbell concluded that exogenous glucagon only induces ketogenesis when insulin signaling
has been completely repressed with streptozotocin and insulin receptor antagonism. These findings
suggest that diabetic ketoacidosis in patients taking SGLT2 inhibitors is likely unrelated to the alpha
cells' production of glucagon.

▪ Altered insulin signaling seems to significantly increase lifespan for different
organisms. Dr. Michael Ristow (Swiss Federal Institute of Technology) presented data on
numerous mechanisms that have shown to effect health span. A 1935 study showed that mice on a
calorie restricted diet lived nearly 75% longer than the average mouse - if a corresponding change
were seen in humans that would mean an average lifespan of nearly 150 years! Dr. Ristow pointed
out that from a diabetologist's standpoint, less caloric intake means less insulin release, suggesting
that insulin signaling may play an important role in lifespan. More recent discoveries have shown
that variants in IGF-1 receptors, insulin receptors, and FOXO1 genes have been linked to increased
human longevity.

Richard R. Rubin Award Lecture: Mental Health Care; Care for Latinx People with
Diabetes; the Influence of Food Insecurity, Social Support, and Implicit Bias on
Glycemic Control

The Richard R. Rubin Award Lecture covered several important subjects with diabetes health
equity. Including mental health care for people with diabetes, the need to address the particular diabetes-
related needs of Latinx communities, and the influence of food security, social support, and implicit bias on
glycemic control.

▪ Dr. David Marrero (University of Arizona) opened the symposium with a discussion
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on the importance of mental health care in diabetes care. Dr. Marrero called for more
investment in mental health issues that affect diabetes treatment, research into behavioral aspects of
diabetes care, and work to ensure that all individuals with diabetes have "unfettered access" to
quality care.

▪ Dr. Marrero also focused on diabetes in Latinx populations, noting that Latinx
communities should not be viewed as a homogenous group, "especially when it comes to diabetes".
To reduce the health care disparities in the U.S. Hispanic population, Dr. Marrero suggested a three-
pronged approach: (i) developing/creating more community-based medical centers, particularly in
states such as Arizona that have only one medical center statewide; (ii) providing cultural
competency training for HCPs; and (iii) utilizing (social?) media to disseminate diabetes resources
because the internet is the primary source of health information for many communities.

▪ Dr. Tiffany L. Gary- Webb (University of Pittsburgh) and Dr. Sherita Golden (Johns
Hopkins University School of Medicine) explained how structural and social
determinants of health impact glycemic control. Dr. Gary-Webb emphasized how health
improvements for low-income Americans must go beyond the healthcare setting to target daily
socioeconomic challenges, food insecurity, and limited social supports. Dr. Sherita Golden noted
how physicians must be cognizant of the impact of implicit biases on subjective decisions such as
pain management. To combat these biases, she suggested health care providers implement training
like the Bias Reduction in Internal Medicine (BRIM) program; this program increased awareness at
her medical center and led to more diversity in hiring three years after faculty participated in
training.

Behavioral and Psychosocial Highlights
What's the Optimal Carbohydrate Intake Prior to Physical Activity? Experts Argue
It Depends on the Intensity and Duration of Activity

Following the decades-long discourse surrounding the role of carbohydrate intake on athletics
and health, performance nutritionist James P. Morton (Liverpool John Moores University)
and Professor Dominic D'Agostino (USF Morsani College of Medicine) engaged in a debate
about the effect of a high-carb vs. low-carb supplementation on exercise performance and
glycemia. As explained by Mr. Morton, 82% of the studies done on carbohydrate consumption point towards
a high-carb diet for improved athletic performance and glycemia, yet other studies argue that low-carb,
ketogenic diets may not only improve athletic performance but also improve glycemic maintenance.

▪ In his opening talk, Mr. Morton discussed the results of multiple studies
demonstrating the benefits of a high carbohydrate intake on athletic performance.
Ultimately, the findings of these studies indicate that high carbohydrate intake increases CHO
oxidation and muscle glycogen concentration. Because glycogen is the body's predominant source of
energy during moderate to high-intensity exertion, an increase in glycogen concentration, in turn,
allows for higher exercise capacity and longer exercise duration in high intensity activities. Although
Mr. Morton's research hadn't covered people with diabetes, he noted that Dr. Sam Scott, a colleague
of his from Novo Nordisk, had found similar results in his studies with the members of his team who
have T1D. This suggests that regardless of whether a subject has normoglycemia or type 1 diabetes,
the principle of high-carb intake prior to high intensity, endurance exercises holds merit. Below are
some of the data mentioned by Mr. Morgan in his talk:
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▪ Morton noted that a high carb intake prior to a training session isn't always the best
option. Notably, he found that prior for low intensity/low duration training sessions, consuming a
low-carb diet prior to exercise may be more beneficial, as it allows for a stronger cell-signaling
response to be achieved in a shorter amount of time. This is because training with reduced CHO
availability actually induces time and work-efficient cell signaling (e.g. p38, p53, AMPK).

▪ The research of Professor D'Agostino also had very interesting implications. He found
that through a low-carb diet, we can actually alter our energy pathways from oxidizing glucose to
oxidizing more ketones and fatty acids and potentially, withstand variations in glycemia. One study
in particular found that hyperketonemia from a low-carb, ketogenic diet actually produces
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hypoglycemic resilience. This has exciting future implications, as not many real-world studies have
been done on this.

Q: Do you have thoughts about how the more typical athlete can use these data to improve the
training impact of routine physical activity?

A: Everyday athletes often over-consume CHO because their training intensity / duration does not require it.
For individuals trying to lose weight/body fat, reducing daily CHO intake can certainly help, as this expedites
the point at which CHO utilization declines and predominance of fat utilization increases.

Food is Medicine for Type 2s: Prescription for Vegetables Associated with -0.3%
A1c Decline in 10 Weeks; Four-Week Meal Delivery Intervention Improves Time
in Range by +1.6 Hours/Day

Dr. Namino Glantz (Sansum Diabetes Research Institute) and Dr. Callahan Clark
(OptumLabs) discussed two unique delivery models to improve access to nutritional meals for
type 2s. Dr. Glantz highlighted Sansum's Farming for Life program, which is a "food as medicine" initiative
moving beyond the traditional role of medication in diabetes treatment. In her presentation, Dr. Clark
discussed short-term meal deliveries as an alternate model of nutritional intervention. Moving forward, these
interventions can serve as models to increase access to nutritious meals for patients with type 2 diabetes.

▪ In a novel study, medical prescriptions for vegetables were associated with reduced
consumption of unhealthy foods, improved food security, and lowered
cardiometabolic risk. Participants with or at risk for type 2 diabetes were provided with weekly
medical prescriptions for 21 servings of local fresh produce for 10 weeks. The study expanded on a
previous pilot study which yielded a ~0.4% A1c drop after three months. In the larger trial, among
participants with paired data, those with a baseline A1c >7% saw a 0.3% A1c decline (p=0.032).
Participants with baseline systolic blood pressure ≥130 mmHg saw a 7.4 mmHg decrease; those with
baseline diastolic blood pressure≥ 80 mmHg saw a 7.3 mmHg decrease (both p<0.001). Waist
circumference among all participants decreased on average by 1.0 cm (p<0.001). On a participant-
reported Likert scale, sleep rankings improved from 56 (baseline) to 70 (p<0.001), mood ranking
increased from 72 to 75 (p = 0.005), and pain improved from 63 to 73 (p = 0.009). Participants also
reported improved dietary outcomes, and food insecurity was decreased by half (36% to 17%, p =
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0.009). According to Dr. Glantz, a CGM trial is currently in progress examining the impact of fresh
produce consumption on blood glucose.

▪ In another study, a 28-day meal delivery program for type 2s was associated with
short-term improvements in glycemic management. Participants (n=154) received home-
delivered meals for 4 weeks (3 meals/day, 7 days/week). Each meal was around 500 calories and
varied between 65-100 g carbohydrates. Compared to baseline, participants improved their GMI by
-0.18% (p=0.025). Time in Range (TIR) also improved by +1.6 hours/day (p=0.003). Unfortunately,
improvements regressed once meal deliveries stopped. In the future, we are curious how of coupling
behavioral interventions with meal delivery programs could prolong these benefits.▪

Addressing the Impact of Social Determinants of Health on the Development of
Diabetes: Healthcare Coverage, Inequities and Racism, and Adverse Childhood
Events

While social determinants of health (SDOH) have always existed, only recently have they
begun to make their way onto the main stage. In one of several symposiums on SDOH at this year's
ADA Scientific Sessions, several speakers highlighted the role SDOH have on a person over the course of a
lifetime. Dr. J. Frank Wharam (Harvard Medical School) laid the groundwork for the panel with a discussion
of the Affordable Care Act and presented data showing how the expansion of healthcare coverage in 38 states
following the passage of the ACA improved diabetes outcomes for underserved populations. The panelists that
followed built upon this dialogue by expanding on other social, systemic, and environmental factors that can
influence a person's health. To close out the session, Dr. Monica Peek (University of Chicago) discussed the
need for integrated social services and medical care to address health disparities.

▪ Dr. Shivani Agarwal (Albert Einstein) discussed the intersectional impact of
environmental, socioeconomic, and racial inequities on risk of developing diabetes.
She noted that those of low socioeconomic status have a 100% higher prevalence of type 2 diabetes
compared with high income people and that white people with diabetes are far more likely to use
insulin pumps and CGMs compared with their Black counterparts. To combat these disparities in
outcomes and access, Dr. Agarwal proposed a four-part framework, arguing that HCPs in diabetes
should: (i) standardize procedures for screening, diagnostic testing, and prescribing medications
and diabetes technology for all patients; (ii) screen for SDOH that impact diabetes management and
access to quality care; (iii) act within all of the multiple spheres of influence in which you can effect
change (patient, practice, community, health system, society); and (iv) give underserved people with
diabetes a voice, enlist stakeholders, and align with other sectors beyond healthcare to create
meaningful policy change.

▪ Dr. Shakira F. Suglia (Emory) focused on the impact of adverse childhood experiences
(ACEs) on the development of diabetes and diabetes outcomes. As background, ACEs are
traumatic events experienced in youth that have lifelong consequences, such as household
dysfunction, violence, abuse, and economic hardship. ACEs likely operate through three different
pathways - health behavior, physiological mechanisms, and mental health changes - to ultimately
impact risk factors for chronic diseases like obesity, diabetes, and cardiovascular disease.
Additionally, ACEs may directly impact biological processes through increased DNA methylation,
which is the focus of Dr. Suglia's newest study.

In RCT of Diabetes Medical Group Visits, 70% of Black and Latinx Women with
Type 2 (n=266) Who Saw Reduced Depressive Symptoms Saw a ≥0.4% A1c
Reduction

Dr. Suzanne Mitchell (Boston Medical Center) read out data from an RCT showing a
correlation between improved glycemic control and reduced depressive symptoms among
Black and Latinx women with type 2 diabetes (n=226). The data was collected as a part of a
secondary analysis from a RCT that compared the effectiveness of virtual vs. in-person diabetes medical group
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visits (DMGVs). A clinically meaningful improvement in depressive symptoms was defined as a decrease of
five or more points in the PHQ-8 scale after 6 months, and a six-month A1c decline of ≥0.4% was defined as a
clinically meaningful improvement in glucose control. Of the 38% of participants who reported a meaningful
improvement in depressive symptoms, 70% experienced a significant ≥0.4% A1c reduction. Those who
experienced a clinically meaningful reduction of depressive symptoms were 3.35 times more likely to see a
clinically meaningful reduction in A1c than were those who did not see a clinically meaningful reduction in
depressive symptoms. Overall, this suggests that improvements in depressive symptoms are linked to an
improvement in glycemic control for participants with moderate to severe depressive scores at baseline.

Nestle-Sponsored Symposium: Low-Calorie Diets and Targeting Visceral Fat Loss
Can Lead to Healthy Weight Loss and T2D Remission

In a Nestle-sponsored symposium, Professor Roy Taylor (Newcastle University) and Dr. Ian Neeland
(University Hospitals Cleveland) discussed the role of nutritional interventions and visceral fat loss in the
treatment of obesity and T2D. The two dug into the specific relationships between calorie restriction, weight
loss, and tissue fat loss and explored novel approaches to health weight loss and type 2 diabetes remission.

▪ Dr. Taylor discussed the impact of low-calorie diets (using Nestle's OPTIFAST meal
replacement program) on healthy weight loss and diabetes remission. This work follows
up the proof of the Twin Cycle Hypothesis provided by the COUNTERPOINT and CounterBALANCE
studies, which he presented at the Joint Keystone eSymposia 2021. The studies investigated the
metabolic effects of a very low-calorie diet (~700 kcal/day) in type 2s, and found that type 2 diabetes
is caused by excess fat in liver and pancreas, and removal of this normalizes glucose control.
Specifically, COUNTERPOINT found that within seven days of initiating a low-calorie diet, newly
diagnosed type 2s saw an impressive 30% drop in liver fat along with normalization of liver insulin
sensitivity. CounterBALANCE showed that patients with type 2 diabetes saw significant drops in
pancreatic fat following weight loss. The DiRECT study built upon these results, finding that the
"irregular, shrunken" pancreas seen in type 2 diabetes normalizes in pancreas size and shape in
those patients who achieved diabetes remission by significant weight loss. Before weight loss, both
non-responders and responders had a significantly smaller pancreas volume when compared to
non-diabetic controls. The responders showed a slow, steady return towards normal pancreas with
no change in non-responders (p=0.003) and responders' pancreases also normalized in shape. MRI
allowed for visualization of smooth pancreas borders. By 12 months after weight loss, the functional
beta cell mass had returned to normal and this was maintained in the 36% who remained in
remission up to 24-months. This further supports the remission status of "responder" patients in the
study.
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▪ Dr. Neeland focused on the importance of visceral fat and ectopic fat in weight loss.
Visceral fat is the type of body fat stored in the abdominal cavity while ectopic fat is fat stored in
tissues other than adipose tissue, such as in the liver, skeletal muscle, heart, and pancreas. Dr.
Neeland suggested that variation in visceral and ectopic fat burden could help explain the "obesity
paradox," the phenomenon in which people with established cardiovascular disease and overweight
or obesity show more favorable prognosis than their normal weight counterparts. He argued that
obesity heterogeneity is the "key" to understanding why BMI alone is not sufficient in predicting risk
for CVD, type 2 diabetes, and other metabolic diseases. Although the utilization of MRIs to
differentiate between visceral and other fat depots is currently only available through research, Dr.
Neeland believes these scans "will be coming down the pipeline soon" and revolutionize clinical
treatment of obesity and weight loss programs. This is such an innovative new approach to
understanding obesity and its intersections with other chronic diseases, and we look forward to
seeing further research into this area.

TCOYD and The diaTribe Foundation's 14th Annual Diabetes
Forum
In the midst of all the action at ADA, The diaTribe Foundation and TCOYD hosted their 14th annual Diabetes
Forum on Monday night. This year's panel consisted of Dr. Dan Drucker (University of Toronto), Dr. Rury
Holman (University of Oxford), Dr. Sam Dagogo-Jack (University of Tennessee Health Science Center), Ms.
Davida Kruger (Henry Ford Hospital System), and Dr. Jeremy Pettus (University of California San Diego). As
usual, our own Kelly Close and TCOYD's Dr. Steve Edelman (University of California San Diego) moderated
the discussion.

COVID-19 and Telemedicine

Dr. Edelman kicked off this year's panel discussion acknowledging the COVID-19 pandemic
and the large impact it has had on people with diabetes. Drs. Dagogo-Jack and Pettus also joined the
conversation to highlight troubling data for type 2s and type 1s respectively. Starting with Dr. Dagogo-Jack,
we heard about early data from China both flagging type 2 diabetes as a risk factor for contracting COVID-19
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and identifying worse outcomes and higher death rates among patients with type 2. As the pandemic
progressed, similar outcomes were seen in Europe and the US and there are now ongoing research initiatives
to investigate potential relationships between COVID-19 and diabetes. While we don't know the exact
relationship yet, Dr. Dagogo-Jack suggested that cellular receptors used by the COVID-19 virus may be
upregulated in patients with diabetes and also shed light on research indicating that proteins allowing the
virus to shed its hallmark spike protein have been upregulated in animal models with diabetes. Finally, Dr.
Dagogo-Jack referenced the growing body of questions around the potential for COVID-19 to cause diabetes
which has certainly been noted by many providers sharing, "it's sad, but it's true, COVID-19 can lead to
diabetes...[but]…if you're improving glycemic control you can improve COVID-19 outcomes." Turning to type
1 diabetes, Dr. Pettus reminded attendees, that COVID-19 can be equally as risky for patients with type 1 as
with type 2. While early on in the pandemic this was thought to not be the case, more recent data has clearly
indicated that patients with type 1 are also at risk for worse COVID-19 outcomes than the general population.
Specifically, Dr. Pettus shared, "the bottom line is we found out that type 1s are equally as high risk as people
with type 2. We were thinking, gosh, we hope type 1s are more like non-diabetics than type 2s, and we did a
comparative analysis of type 1, type 2, and healthy controls in a large dataset and found out that type 1s are
much more like type 2s than non-diabetics and that's been the story unfortunately."

While COVID-19 has certainly caused many challenges for people living with diabetes, it has also spurred an
incredible uptake of telemedicine which all panelists agreed had helped them maintain contact with their
patients and will hopefully remain an option for providing care in the future. Specifically, Ms. Kruger shared
that her entire clinic became virtual as of March 2020 which was largely facilitated by providers' ability to
access remote monitoring data for their patients. While Ms. Kruger did express that best practices around
telemedicine use still need to be developed she expressed her hope for the future saying, "I don't think
telemedicine is going away and I don't think that's a bad thing." While Ms. Kruger certainly had a very
positive perspective on telemedicine, Dr. Drucker expressed concern that telemedicine may lead providers to
"miss many things that require a physical exam" and that too heavy a reliance on telemedicine may "risk
impairing some of our diagnostic acumen." Echoing this sentiment, Dr. Holman expressed concern about
losing face-to-face evaluation entirely and sharing that in the future he would like to see "more frequent but
shorter virtual visits" coupled with in-person care to better support patients.

"Adjunctive" Therapies for Type 1 Diabetes

In a memorable moment, Dr. Edelman suggested we "junk" the word "adjunctive" when
describing the use of non-insulin therapies in people with type 1 diabetes. Dr. Edelman's remark
came after Dr. Pettus discussed the promise of new drugs in people with type 1 diabetes, such as glucagon
receptor antagonists (GRAs). Dr. Pettus noted that, both as a clinician and a person with type 1 diabetes, the
phrase "adjunctive therapy" suggests these drugs are frivolous or extraneous, when new studies are suggesting
these drugs have value, not only for improving glucose control, but also likely reduce risk for cardiovascular
and renal disease. Dr. Pettus also highlighted results from the phase 2 study of REMD Bio's GRA candidate,
volagidemab, in people with type 1 diabetes. Those results were presented by Dr. Pettus at ADA just that
morning and those with baseline A1c ≥7.5% saw a mean A1c reduction of 1.0%.

In addition to GRAs, Ms. Davida Kruger, a self-described "pramlintide day 1," discussed the uses for the
amylin analog as an adjunctive therapy for type 1s. Mr. Kruger noted that she has about a dozen patients using
pramlintide. For her patients on pramlintide, they experience lowered post-prandial glucose, as well as a
sense of satiety. Of course, current pramlintide formulations come with side effects (primarily nausea) and
also require at least three additional injections per day, deal breakers for many type 1s. However, Ms. Kruger
reiterated her optimism for pramlintide and highlighted the potential for combination pramlintide/insulin
analog injections, such as the coformulation being developed by Xeris.

AID and CGM

On diabetes technology, the panelists discussed who benefits the most from CGM with Ms.
Kruger adamant in her stance that "CGM is a right" and not a privilege. While the other panelists
broadly agreed with this statement for the type 1 population, there was more disagreement when it came to
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type 2 patients. Specifically, Dr. Drucker expressed concern that payers and insurance companies may not get
behind providing CGM to all type 2s and that pushing that message may in fact make them less likely to cover
CGMs for patients Dr. Drucker identified as needing CGM the most including type 1s and insulin-treated type
2s. As a counter to regular CGM use among type 2s, Dr. Holman suggested greater usage of intermittent CGM
for patients with type 2 diabetes to provide greater insights into behavior and eating habits that patients can
act on. Dr. Holman also shared that in the UK, all insulin-treated type 2s have access to FreeStyle Libre
monitors because the NHS has found providing CGM to this population is "cheaper than frequent finger prick
glucose measurements".

Turning to automated insulin delivery, Dr. Pettus reflected on his personal experience using Control-IQ
calling the system "eye-opening" because it helped him wake up every morning with a good glucose value to
start his day. Ms. Kruger continued her optimism about diabetes technology discussing new hybrid closed-
loop systems expected to come to market soon including Omnipod 5 and MiniMed 780G saying "patients
should be on a hybrid closed loop system until we have a [fully] closed loop." Excitingly, Dr. Edelman and Ms.
Kruger also gave a shout-out to the recently approved Bigfoot Unity system which Dr. Edelman characterized
as an "MDI hybrid closed loop system." While Bigfoot does still require significant user engagement, the
panelists expressed excitement about the future of the smart pen landscape and offering connected care
solutions to patients on MDI.

Hypoglycemia and Glucagon

In another memorable quip from Dr. Edelman, he shared his excitement to treat glucose lows
with mini-doses of glucagon rather than "a hot fudge sundae." Dr. Dagogo-Jack called newer
formulations of glucagon, both premixed (liquid-stable, like Xeris' Gvoke and Zealand's Zegalogue) and nasal
(like Lilly's Baqsimi), "major advancements." Dr. Dagogo-Jack highlighted the value of these novel glucagons
for two groups of people, in particular: (i) those with hypoglycemia unawareness and (ii) "the 14%-15% of
patients with type 1 diabetes who have the HAAF-syndrome, hypoglycemia associated with autonomic
failure." Similarly, Dr. Pettus described the new formulations as a "big breakthrough" for two reasons, their
ease-of-use and, for liquid-stable glucagon, their ability to be put into a pump. Additionally, Dr. Pettus took
aim at a common belief that physicians could "over-sweet" their patients (e.g., target a higher A1c) in order to
avoid hypoglycemia. Instead, Dr. Pettus stated plainly that "there is not A1c that keeps you safe from a severe
hypoglycemic episode," and instead, those with A1cs of 10% or higher actually have higher rates of severe
hypoglycemia. Dr. Drucker closed things out on the glucagon discussion, expressing his belief that, whether
through pramlintide, continuous glucagon, or even newer therapies (e.g., somatostatin receptor antagonists),
hypoglycemic events would become prevented, rather than treated.

Most exciting thing at ADA 2026?

With the final question of Forum, panelists were asked: "What is your bold prediction for the
most exciting talk or topic for ADA 2026?" This question from the field came from tech leader Albert
Cai from Close Concerns, the leader of our tech team! The wide array of responses highlighted yet again the
dynamic nature very present in diabetes - check out the summaries below:

▪ Dr. Dan Drucker: Stem cells and islets. Dr. Drucker gave a disclaimer to his answer that smart
insulins are also an exciting area to watch, but ultimately chose cell-based therapies for type 1
diabetes as his most exciting topic in five years. Dr. Drucker pointed at existing technologies, such as
CRISPR, as well as the burgeoning list of corporate and academic partnerships underway as reasons
for his excitement.

▪ Dr. Rury Holman: "In type 2 diabetes… using high dose [GLP-1 RAs] in prediabetes or
early diabetes, especially now that they can be given orally." Of course, it's been hard to go
to a diabetes conference over the past few years without discussion on the benefits of GLP-1 RAs
beyond glucose control. However, given these drugs are "really powerful agents without the risk of
hypoglycemia, as well as offering, cardio and renal protection," Dr. Holman believes the momentum
is only beginning.
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▪ Ms. Davida Kruger: "I think tech is going to blow us out of the water." Earlier in the
panel, Ms. Kruger quipped, "I tell my patients, 'There's never a good time to get diabetes, but this is
about the best.'" Ms. Kruger pointed at the massive advancements in CGM over the past five years
(no calibration, non-adjunctive, and pump integration), as well as AID systems.

▪ Dr. Jeremy Pettus: Moving beyond glucose control in type 1 diabetes treatment. On a
couple occasions during the panel, Dr. Pettus referred to glucose control in people with type 1
diabetes as a "solvable problem" - though, not an easily solvable problem, of course. Dr. Pettus noted
that people with type 1 diabetes, even with good glucose control, still face higher risks for
cardiovascular disease and expressed his hope that the same focus on CVD and renal complications
being discussed in type 2 diabetes would make their way into the type 1 world over the next few
years.

▪ Dr. Dagogo-Jack: The government realizing SGLT-2s are cheaper than paying for
dialysis in the long-run. Dr. Dagogo-Jack focused in on dialysis for his topic, noting that at some
point, the government (and other payers) will realize that for a fraction of the cost of dialysis, people
with type 2 diabetes could be taking SGLT-2 inhibitors that protect kidneys.

Exhibit Hall

Diabetes Therapy

Amarin

Amarin's virtual exhibit focused entirely on sharing information on Amarin's lead product Vascepa (icosapent
ethyl). The exhibit links to a commercial for Vascepa, prescribing information, a pamphlet on Vascepa's
expanded indication to reduce cardiovascular risk in high-risk patients, and a pamphlet asserting that "there
is no substitute" for Vascepa. The resources at this booth, along with the commercial, may help overcome
Amarin's critical challenge of low physician and patient awareness - this will certainly change as things start to
look better on the IP front. While these resources are informative, we would have appreciated some
interactive features or patient testimonials.

Applied Therapeutics

New York-based Applied Therapeutics, a clinical stage biopharmaceutical company, used its ADA Exhibit Hall
"slot" (see below) to promote the phase 3 ARISE-HF trial, assessing aldose reductase inhibitor AT-001 in
diabetic cardiomyopathy - as we learned the other day with Imbria Pharmaceuticals, cardiomyopathy is a
complication of diabetes where individuals develop abnormal myocardial structure and diastolic dysfunction
that can lead to heart failure. Instead of an "actual" virtual booth, Applied Therapeutics listed links to the
trial's central website, a recruitment flyer, and corporate fact sheet. According to these materials, one in five
people with diabetes have diabetic cardiomyopathy, and people with diabetes may have the condition if they
start to feel that physical activities have become harder to do. Notably, as we also learned recently,
cardiomyopathy develops in the absence of coronary artery disease, hypertension, and other cardiac risk
factors that are typically associated with diabetes - which can make it difficult to detect and diagnose.
Participants in the trial must (i) have type 2 diabetes and be 60 years or older; or (ii) be 40 years or older and
have had diabetes (presumably type 2) for 10+ years or living with mild to moderate loss of kidney function.
In a short ADATV video, CMO Dr. Riccardo Perfetti explained that AT-001 has been shown to "normalize
sorbitol from high toxic levels seen in patients with diabetes," and 50% of participants in the AT-001 arm of
its phase 1/2 trial showed a substantial reduction of NTproBNP (cardiac stress biomarker) within 28 days.

AstraZeneca

Rather than create a virtual booth, AZ provided its visitors with a crisp website featuring guides on the
company's science, disease awareness, AZ's medicines portfolio, and medical information. Given the recent
landmark approval of SGLT-2 inhibitor Farxiga (dapagliflozin) for chronic kidney disease, we were not
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surprised to see a majority of resources dedicated to raising awareness on renal health, though of course, the
approvals on heart failure might have suggested we would also see just as many links to connections there.
The ADA page directly linked to AZ's new CKD awareness page for HCPs, "DiagnoseCKDNow.com," which
features the catchy slogan "the pressure is on to diagnose CKD" (a witty reference to the pressure ameliorating
effects of SGLT-2 inhibitors). AZ's brightly colored website encouraged visitors to "take the pressure off" by
following the easy to remember acronym of CKD for "Check eGFR, Kick off a conversation, and Diagnose
early." Other resources emphasized that when diagnosed early, the progression of CKD can be markedly
slowed, and the risk of complications can be reduced - we've learned that in spades this year from so many
experts, particularly the renowned Dr. Mary O'Kief Dittrich, US Renal's Chief Medical Officer. AZ's disease
awareness resources this year were noticeably geared to a broader, non-diabetes specific audience - this was
great to see, given the approval for CKD with or without diabetes. In the future, it would help to see even more
about the link between CKD and diabetes, which we have only started to learn more about even though this
link has existed for a very long time. In the "Our Medicines" section, AZ spotlighted Farxiga as well as GLP-1
Bydureon BCise (exenatide extended-release) - we were happy to see this since we expect to hear more about
stratified groups of patients taking both medicines together.

Bayer

While we ventured to the Kidney Island in a virtual simulation at Bayer's virtual exhibit hall booth in 2020,
the company decided to simplify their booth for this year's conference. However, subject matter still focuses
on the importance of addressing CKD in people with type 2 diabetes. Bayer's booth this conference was
heavily geared toward health care providers, with every link requiring a self-attestation of being an HCP. The
landing page features a video of a physician explaining the importance of kidney screenings in people with
type 2 diabetes. On the CKD in type 2 page, visitors are brought back to the Kidney Island (albeit, only a
graphic of it), to learn about how CKD progresses to type 2 diabetes with information on
inflammation/fibrosis, detecting kidney damage, additional learning, and upcoming HCP educational events.
Visitors can also access medical information through the AskMed system, which features a virtual assistant
for medical information named Ami, and an infographic on kidney status. We were expecting to see more
information related to the FIDELIO-DKD and FIGARO-DKD trials of Bayer's novel non-steroidal
mineralocorticoid receptor antagonist finerenone, which led to a significant 18% relative risk reduction for
adverse kidney outcomes (HR=0.82, 95% CI: 0.73-0.93, p=0.0014) - at minimum, we expect to see more
resources become available once finereneone is commercially launched. Oral finerenone is expected to launch
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in 2H21, and it appears Bayer's current strategy is to raise awareness on the need for renal treatments in type
2 diabetes, without specifically calling out its candidate.

BI/Lilly

The BI/Lilly virtual booth featured a virtual experience centered around SGLT-2 inhibitor Jardiance
(empagliflozin). Visitors were able to explore data on the efficacy, safety, and dosing of the therapy, which was
just recently approved in the EU for adults with heart failure with reduced ejection fraction, with or without
diabetes. The interactive display allows visitors to enter "Pam's World," which intends to make providers
think about their patients outside the context of the exam room. In "Pam's World" the visitor can click on
certain objects that give us insight into Pam's life, like her running shoes in the doorway or her skyscraper
sketches on the coffee table. The "quotes" from Pam emphasized the added benefits of taking Jardiance
beyond better A1c control, including some weight loss and lower systolic blood pressure. The booth also
highlighted fixed-dose combination therapies with Jardiance, such as Synjardy, Trijardy, and Glyxambi, for
patients with type 2 diabetes who need additional glycemic control. While at first glance, it is interesting that
at such a big meeting, Lilly chose a booth that did not allow for marketing of Trulicity, the decision may say
more about how Lilly perceives the opportunity overall. This is pure speculation, but it may be that Trulicity is
effectively selling itself, as a far more developed GLP-1, whereas SGLT-2 Jardiance has a harder time with
differentiation, even though it's the biggest and best - for that reason, it may have chosen to be here to change
more minds on Jardiance.
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Emcure

Emcure's offering in the virtual Exhibit Hall was minimalistic. A short paragraph introduced us to the India-
based pharmaceutical company, followed by a two-minute video posted to the webpage. The video highlighted
the company's global manufacturing sites, therapeutic products, and corporate culture through a slideshow of
pictures set to what one of our associates attempted to characterize kindly as "what can only be described as
'elevator music.'" The video also revealed that Emcure is partnering with the Indian government to develop
India's first mRNA-based COVID vaccine. A link to a second video, titled "Uncondition Yourself with Namita -
Diabetes in Women," brings visitors to a talk show episode focused on diabetes and women's health, hosted by
Ms. Namita Thapar, Executive Director of Emcure Pharmaceuticals. Links to Emcure's social media accounts
were also posted, and, as with all ADA booths this year, visitors could "leave a business card." While our well-
meaning associate also mentioned the idea of a more direct reference to Emcure's line of diabetes-related
products, which include metformin, SUs, thiazolidinediones, and alpha-glucosidase inhibitors, we did point
out in turn that all these products are generic.

Helixmith

Helixmith chose not to invest in a virtual booth at this year's ADA conference. Instead, the Korean
biotechnology company provided viewers with a simplistic page containing links to its website, as well as a
three-minute video (not available to link to) highlighting the company's commitment to research and their
existing therapeutic pipeline. The video also showcased the currently enrolling REGAiN-1A clinical trial, a
phase 3 trial assessing the efficacy of VM202, a plasmid DNA, in participants with painful diabetic peripheral
neuropathy (PDPN). The webpage included a link for patients to enroll in the study and a factsheet providing
more information. The results from completed phase 3 trials with VM202 were also linked on the website.
The previous studies show that VM202 was safe and well-tolerated, but some discrepancies in the efficacy of
VM202 drove the need for the REGAiN-1A study. We will be eager to see the results from this trial, which is
expected to be completed in December 2021, as this is the first therapy to reach advanced clinical trials for the
treatment of PDPN.

MannKind

MannKind's booth provided a links to their website and a video advertising MannKind's mission with the
tagline "Life More Humann." The rest of the booth focused on Afrezza, the inhaled insulin that was the
company's first FDA-approved product; links to the patient brochure and the prescribing information were
front and center. Notably, visitors were also given the option to speak to a sales representative via Zoom - this
is very cool - or drop a business card to get in touch with the company. We are hoping to get to see the sales

www.closeconcerns.com 375

https://www.youtube.com/watch?v=9yK6_o8JtBc&t=16s
https://clinicaltrials.gov/ct2/show/NCT04469270?term=REGAiN-1A&draw=2&rank=1
https://regain1a.com/
https://regain1a.com/extranet/REGAiN1AStudy_ConfFactSheet_Mar2021_v1_4.pdf
https://d2zsryopbdog7m.cloudfront.net/event-files/9zB4aAR9QCyo3qp3bwLy_DPN%203-1%20Publication%20Kessler%20et%20al.pdf
https://mannkindcorp.com/
https://afrezza.com/
https://d2zsryopbdog7m.cloudfront.net/event-files/LlM86MT5RsGX0DK0i80l_Afrezza_patient_brochure-digital%20US-AFR-1551.pdf
https://afrezza.com/wp-content/uploads/2020/01/Prescribing-Information-2019.pdf


rep to ask them about PWD's using inhaled insulin as an adjunctive insulin when experiencing hyperglycemia,
rather than only as a "regular use" rapid acting insulin.

Merck

Merck's virtual booth linked visitors out to resources on Pfizer-partnered SGLT-2 inhibitor Steglatro
(ertugliflozin) and Steglujan (ertugliflozin and DPP-4 inhibitor sitagliptin). Notably, the handout on Steglatro
focused on its A1c and weight benefits and glycemic-dependent nature rather than the additional long-term
outcomes identified in VERTIS CVOT at EASD. While the VERTIS CVOT was only able to show non-
inferiority on its primary endpoint of 3P-MACE vs. placebo, preventing the drug from garnering a new CV-
related indication, ertugliflozin showed a 30% relative risk reduction on hHF (p-value not provided) and
trended toward a benefit on renal outcomes, causing many KOLs to support that SGLT-2 inhibitors do have a
beneficial class effect on HF and renal protection. The Steglatro handout also highlighted its $0 co-pay card
for privately insured patients, and given its lower list price, Steglatro may continue to be a very strong option
for people interested in a lower-cost SGLT-2 inhibitor. Given the importance of long-term outcomes and
formulary status, we are wishing that companies had more encouragement to test similar groups of patients in
similar protocols, which may lead to fewer chance results (speculation on our part).

Novo Nordisk

The expansive and aptly named Novo Nordisk Virtual Experience opens with a recorded greeting from
President Doug Langa, emphasizing Novo Nordisk's commitment to ensuring patient access to diabetes
medication and changing how the world sees, treats, and prevents obesity. The virtual experience consists of
three rooms labeled Diabetes Management, Cardiovascular Disease (CVD) in Type 2 Diabetes Awareness, and
Medical Information along with a recorded video from Dolvett Quince, featured on NBC's The Biggest Loser,
guiding attendees through a stretch break. Taking center stage in the Diabetes Management room was an
exhibit dedicated to oral GLP-1 Rybelsus (semaglutide), the fastest growing (albeit from a low base) and first
oral GLP-1 agonist. The room also featured exhibits for Ozempic (semaglutide injection), Tresiba (insulin
degludec), and Fiasp (insulin aspart). For Rybelsus and Ozempic, the focus was on presenting clinical trial
data, but for Tresiba and Fiasp patient access and insurance coverage was emphasized. The Rybelsus exhibit
highlighted data from the PIONEER program demonstrating superior A1C reduction on Rybselsus vs. Merck's
Januvia and BI/Lilly's Jardiance, and the Ozempic exhibit presented data from the SUSTAIN 4, 5, 6, and 7
studies. We were glad to see that exhibit linked to savings and coverage tools for Tresiba and Fiasp, detailing
affordability options and formulary coverage for commercial and Medicare Part D plans. The CVD to T2D
Awareness room provided educational resources about the connection between CVD and T2D, along with a
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recorded presentation that reviews the 2020 American College of Cardiology Expert Consensus Decision
Pathway on Novel Therapies for Cardiovascular Risk Reduction for Patients With Type 2 Diabetes. Finally, the
Medical Information room allowed attendees to connective live with a medical information professional. See
more from head of the US, Mr. Doug Langa, here (Cities Changing Diabetes), and here (COVID-19 pandemic).

Regeneron

Regeneron opted for a webpage format in the virtual exhibit hall, promoting user engagement through several
links to its website. The first link instead highlights the Velocisuite, Regeneron's newest technologies, where
short three-minute videos play animations showcasing the scientific development of novel stem cell and
antibody technologies. The other two links are aimed more specifically at HCPs; one link offers advice for
providers looking to treat severe COVID patients with monoclonal antibody (mAbs) combination therapy and
the other link brings visitors to a form for HCPs, patients, or caregivers who wish to get in touch with
Regeneron. Visitors can also watch a 30-second advertisement highlighting Regeneron's commitment to
science and discovery on the webpage.

Sanofi

Sanofi's virtual booth consisted of links to information on Sanofi's two fastest growing diabetes products:
Soliqua 100/33 (combination basal insulin/GLP-1 RA; insulin glargine/lixisenatide) and Toujeo Max SoloStar
(long-acting insulin glargine pen). Our team members described the booth as "stimulating" and
"praiseworthy" for its creativity in presenting information through a game format - Kelly says she can
certainly say she truly loved it and that it is responsible in part for a late delivery on this report. The first link
encourages attendees to take a break by playing Max Breaker, a modified version of the famous Brick Breaker
game that provides safety information and prescribing information for Toujeo. Attendees selected one of two
hypothetical patients and, by breaking special bricks in the game, learned how Toujeo could help their patient
(see if you can beat our team's high score: 870!).
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A linked information pamphlet emphasized that Toujeo is the highest capacity basal insulin pen on the
market (900 units/pen; up to 160 units/injection) with the lowest injection volume. The pamphlet for Soliqua
provided clinical data, dosing and titration guides, and information about financial support through the
Patient Connection program. The booth also links to TeamingUp, Sanofi's patient resource program. We did
not see any mention of Sanofi's Temporary Access Program launched in May 2020, which was a highly visible
way for patients facing cost barriers to immediately access insulin and we will ask the company on this. We
are very excited to see more on these programs.

Xeris

Xeris' virtual booth highlighted the Gvoke HypoPen, a rescue glucagon injection launched last year. The booth
featured a virtual experience focused on Gvoke, but the site appeared to be down (we'll be back with more if
the site goes live during the rest of ADA). At the moment, the main page of the booth features two videos: one
on how the Gvoke system works, and the other on how the Gvoke system has impacted Xeris' Director of
Learning's own experience with type 1 diabetes. In addition to the Virtual Experience, the company's main
landing page links to an introductory pamphlet for HCPs (explaining when and how to use Gvoke), a page on
what to know about Gvoke (highlighting that it has no visible needle, only takes two steps to administer, and
can be available for a $0 co-pay), and a Gvoke HypoPen quick guide. As with former materials shared in the
exhibit hall, graphics feature colorful spherical cartoon figures that demonstrate patient symptoms that could
call for use of emergency glucagon. All materials focused on the HypoPen, with no reference to the Gvoke pre-
filled syringe. Materials seemed to be targeted toward both potential patients and HCPs, with no resources
requiring an HCP self-attestation to access.
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Zealand

Zealand's booth highlighted the launch of Zegalogue (dasiglucagon) - fitting, as it was launched on the date
the ADA Exhibit Hall went live. The company opted for a simplistic booth that highlighted educational
information about Zegalogue and the V-Go patch pump. When visitors enter the booth, they are immediately
greeted by bright and light graphics that stress using Zegalogue as an emergency glucagon as a form of
building confidence, along with both Zegalogue and V-Go's safety data. Visitors can also learn more about
both products. If selecting to learn more about Zegalogue, visitors are sent to a page that features pictures of
the Zegalogue autoinjector and prefilled syringe, data from adult and pediatric studies, information on
adverse reactions, and background on the basic science of dasiglucagon. It appears that Zealand is targeting
both patients and health care providers with their exhibit hall materials, but visitors must self-identify as
HCPs to see more information on the clinical data that supported Zegalogue's approval. V-Go materials are
more limited than past exhibit halls, only featuring a Youtube video on how switching to V-Go may lead to
better diabetes management. As part of the "Ready for Camp" campaign, Zealand invites visitors to vote for a
diabetes camp they've attended, volunteered at, or supported. Though the purpose of this campaign isn't yet
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clear, visitors can see a list of camps that have been voted for and how many votes they have received.

Diabetes Technology

Abbott

Abbott's interactive booth featured sections for both US and International product offerings. On the US side,
Abbott highlighted FreeStyle Libre 2 alongside the company's point-of-care Afinion 2 A1c testing system and
line-up of ensure and Glucerna nutritional shakes. As a reminder, FreeStyle Libre 2 launched in the US in
August 2020 as an iCGM and has contributed to Abbott's "over 3 million" global FreeStyle Libre users. In this
year's ADA booth, Abbott characterized FreeStyle Libre 2 as the "#1 CGM in the US" based on user numbers
and provided brochures on initiating FreeStyle Libre 2, Libre 2 use in pediatric patients, prescribing
information for providers, and, excitingly, a guide to understanding, setting, and achieving Time in Range
goals. We also caught an info sheet on FreeStyle Libre 2 alarms which are option, but alert users in real-time
when glucose levels cross hypo and hyperglycemia thresholds. Abbott also made a point to highlight it's
growing number of diabetes technology partnerships including in the rapidly growing smart pen landscape
where FreeStyle Libre data forms a cornerstone of the Bigfoot Unity smart insulin pen cap system and Abbott
has also signed partnerships to integrate CGM data with Novo Nordisk and Sanofi's smart pen offerings.
Abbott also highlighted its partnerships with Insulet and Tandem to develop automated insulin delivery
systems which we will certainly be excited to see come to market. Finally, Abbott also highlighted its digital
health partnership with Omada, which provides its FreeStyle Libre CGM to people with type 2 diabetes. On
the international side of Abbott's booth, we took a deeper dive into FreeStyle Libre 3 which is the first CGM in
Abbott's FreeStyle Libre portfolio to offer patients real-time CGM data without scanning and we also saw a
video from Abbott on the value of Time in Range and limitations of A1c.
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Bigfoot

The Bigfoot booth advertises Bigfoot Unity as "a real-time partner" for patients and providers, emphasizing
the built-in supports for patients and providers. A two-minute video introduces providers to the Bigfoot Unity
system, and a series of pamphlets go into more detail on the system and its use. One pamphlet focuses on
Bigfoot Unity's features and argues that all type 1s and type 2s using insulin could benefit from the system, in
particular those for whom pumps aren't an option, those needing to intensify mealtime therapy, and type 2s
interested in trying CGM. The two other pamphlets focus on the provider side of the Bigfoot Unity Program,
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including the flow of data, RPM reimbursement codes for providers, and the Bigfoot Clinic Hub provider-
facing online portal. For those with questions, Bigfoot's head of marketing Amy Foley is available to chat via a
messaging screen. Bigfoot also announced the launch of Bigfoot Unity just this morning, making the booth
extra timely.

CeQur

Dr. Brian Levy (NYU Langone Health) was effectively a keynote presenter in CeQur's booth, delivering an
eight-minute presentation on CeQur Simplicity, a three-day wearable insulin patch. According to Dr. Levy,
many HCPs will prefer the CeQur Simplicity patch over insulin pens and syringes when transitioning type 2
patients from basal to basal/bolus MDI therapy due to its reduced number of injections per month and overall
discretion. Citing a 2019 Bergenstal et al. study published in DT&T, Dr. Levy explained that the patch
decreased A1c at week 24 (primary endpoint) by 1.7% (p<0.0001) and maintained this decrease at 44 weeks,
similar to an insulin pen which decreased A1c by 1.6% after 24 weeks. While this difference in glucose
outcomes was not significant, the HCPs and study participants overwhelmingly preferred the CeQur patch
over a traditional insulin pen, suggesting that patches could play a significant role in managing type 2 diabetes
and increase their share in the insulin pump market over the coming years. As a reminder, in April, CeQur
raised $115 million in private financing and the company aims to begin a limited market release this year -
CeQur Simplicity has been FDA-cleared since 2017.
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Convatec

Hats off to Convatec for making our team feel like we were physically present at an exhibit booth, as you can
tell by the picture below! Convatec had a highly interactive booth that featured several videos and descriptions
of Convatec products in a round virtual space. The booth offers a short video of the production facility for
Convatec's infusion sets, a two-minute video celebrating the 100-year anniversary of the discovery of insulin,
and a short video of Jack Trigger, a professional sailor with type 1 diabetes, on his experience with
troubleshooting insulin pump and infusion set issues. The booth also features descriptions of the company's
inset-30 infusion set that has an integrated insertion device and its Mio Advance all-in-one infusion set that
has an integrated one-touch inserter and automatic retracting needle. That infusion set is sold exclusively
under Medtronic's name and trademark and launched in the US last July. As a reminder, the inset-30 infusion
set is marketed by Medtronic as Mio 30 and by Tandem as AutoSoft 30. The booth also includes a description
of i-port Advance injection port for MDI, which is also trademarked by Medtronic. We were also very
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impressed at ATTD at the main booth belonging to Convatec - so many people with diabetes use their
technology, of course, and don't even know it!

Dexcom

We missed Dexcom's iconic lime green booth in this year's exhibit hall, but while the interactive booth may
have been absent the information was not! Once again, Dexcom highlighted its Hello Dexcom free sample
program that allows providers to offer their patients a one-time trial of Dexcom G6 at no-cost. Dexcom also
included a short 30-second informational video on Dexcom G6 Pro which also allows providers to introduce
their patients to CGM and collect glycemic data in either blinded or unblinded modes. However, for us, the
biggest news in this year's booth came from an understated moment in one of Dexcom's intro videos sharing
that G6 is covered by payers for "~99%" of patients with type 1 and "~75%" of patients with type 2. We assume
this type 2 figure refers to insulin-treated type 2s, as we know Dexcom has made significant efforts to expand
CGM uptake among these patients. That said, we've got that question in - until recently in the US, it was those
on basal insulin only. Notably, at ATTD we caught data (ultimately published in JAMA, thank you very much!
See "Effect of Continuous Glucose Monitoring on Glycemic Control in Patients With Type 2 Diabetes Treated
With Basal Insulin") from the MOBILE study of patients with type 2 treated in primary care with basal only
that showed patients wearing Dexcom's G6 CGM saw +3.8 hours/day more Time in Range compared to a
similar cohort of patients on BGM. Dexcom has also been busy lately working to launch its Global Movement
for Time in Range that is working to increase awareness of time in range among patients and is being
spearheaded by Dexcom Warrior Nick Jonas - he gave, while a fairly "surface" interview with PR star Melissa
Katz, those in the field a long time loved seeing Ms. Katz again (she reminds many of Katie Couric) and we
were thrilled to hear Mr. Jonas determined to "jump-start," in his words, awareness of CGM. While CGM
already has 40% adoption of people with T1D in the US and as much as 80%-90% in countries like Sweden,
there is such a long way to go to win over many HCPs, who don't (yet) see CGM in the EHR and are thus
having a hard time making it part of management. We look for much change on this important front, and look
forward to seeing more HCPs to prescribe, use, and analyze, with PWD, more CGM data.
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Eversense

Eversense's virtual exhibit booth, which we presume was jointly created by both Ascensia and Senseonics,
contained two videos showcasing their 90-day implantable CGM. (Neither Ascensia nor Senseonics had their
own separate booth.) Inside the provided patient brochure and across the booth's linked webpages, Ascensia
and Senseonics emphasized two salient features that they believe differentiate the 90-day Eversense from a
traditional CGM: (i) the 90-day wear time and (ii) the professional insertion of the sensor by an HCP,
reducing discomfort compared to self-insertion. In the second video, Dr. Amir Harari (Arizona Center for
Advanced Medicine) shared his desire for the Eversense system eventually to lose the surface transmitter and
communicate directly with a phone or other handheld device, something the company has discussed before
and could be a game-changer for implantable CGM. We're all ears for the anticipated approval of the 180-day
Eversense, expected sometime in 2H21 depending on regulatory activity. As a reminder, the pivotal for the
180-day Eversense, presented at ATTD 2021), had very strong accuracy data, likely supporting its approval as
a non-adjunctive CGM (with one calibration/day).
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Glooko

Glooko's booth was on the somewhat smaller side this year but included an informative 10-minute video
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introducing viewers to the Glooko app (iOS, Android), and walking through the data upload process to share
diabetes data with providers. This is more important than ever now that there is reimbursement around this.
Glooko's booth also highlighted the platform's ability to help providers track their patients' data at a
population level to help identify patients with the greatest need for additional intervention. Notably, Glooko
boasts integration with "95% of all diabetes related devices" and also offers PDF downloads of patient data
that can be attached to patient electronic medical records. This would be fantastic to see - from our view,
having capabilities to see trends is practices would be so valuable. Remote monitoring using software
platforms like Glooko has certainly been important for both patients and providers during the COVID-19
pandemic and we expect providers will continue to take advantage of these software solutions moving
forward. Use of Glooko has also been associated with improved outcomes including reduced A1c and average
blood glucose levels as well as increased Time in Range. We are not completely sure about the data below and
have a question into management, specifically, was "in range" 29% and this went to 30% "in range" or was the
improvement in TIR 29-30%? We will check in on this and update this piece.
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Insulet

Though our associates described it as a bit low-tech relatively speaking, given all Insulet's leadership as a
leader in tech from its early beginnings, Insulet's booth was very education oriented and features three
informative videos on Omnipod, Omnipod DASH, and Omnipod 5. All three videos emphasize Insulet's
insulin delivery systems' ease of use for patients and for providers. In a five-minute video, the highly-admired
CEO Shacey Petrovic and top KOLs including Dr. Thomas Danne (Children's Hospital Auf der Bult,
Germany), Dr. Diana Isaacs (Cleveland Clinic), and Dr. Anders Carlson (International Diabetes Center)
discuss Omnipod's flexibility, simplicity, and ease of use for patients, as well as its easy-to-use reports and
support services for healthcare teams. Dr. Carlson also emphasizes the importance of expanding who
providers believe could benefit from pump therapy, a sentiment with which we could not agree more! The
short video on Omnipod DASH offers a helpful summary of the system's differentiated features, including: (i)
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its discreet model; (ii) the elimination of multiple injections per day; (iii) the ability to wear the pump while
swimming or exercising; (iv) the option for a zero basal rate for those with low insulin needs; (v) a precise
carb ratio calculator; (vi) an integrated food library; (vii) a sliding scale bolus feature; and (viii) a Spanish
language option. Finally, the booth includes a one-minute video on Omnipod 5, presumably to inform
providers about the AID system ahead of its expected clearance and launch in 2H21. The short video
emphasizes Omnipod 5's tubeless form factor, option for smartphone control, and customized glucose target.

LifeScan

LifeScan's interactive virtual booth focused on the company's OneTouch BGM products highlighting
connected BGM solutions and the LifeScan Diabetes Institute designed to help providers continue their
diabetes education to be able to better serve their patients with diabetes. On the BGM front, LifeScan's
OneTouch Verio Reflect and Verio Flex meters offer patients blood glucose insights in the form of colors
associated with in-range or hypo and hyperglycemic glucose levels. LifeScan also dedicated an entire wall of
its booth to its OneTouch Reveal Digital Solutions which integrate BGM data from patient's Bluetooth enabled
Verio Reflect meters into the OneTouch Reveal app which then allows for data sharing between patients and
providers as well as communication between clinic visits. To support patients and providers looking to utilize
these connected solutions, LifeScan included a number of short videos on connecting a OneTouch Verio
Reflect meter to the OneTouch Reveal app, using a OneTouch Verio Reflect meter, and managing clinic
accounts and viewing data reports in the OneTouch Reveal HCP web application. While we certainly see CGM
as the future of glucose monitoring as long as policy orients optimally, the majority of patients with diabetes
globally continue to use BGM and we love to see how LifeScan is working to offer more integrated solutions
and glucose trend insights for patients using their technology. LifeScan is very plugged in on apps and we
hope to see more people with diabetes using BGM calculate "results in range."
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Medtronic

Medtronic's virtual booth centers around the slogan: "The right solution at the right time" and showcases its
range of insulin delivery technologies. At the European version of the booth, Medtronic highlights its InPen
that is integrated with the new Guardian 4 sensor, both of which were CE-Marked in May. In a one-minute
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video, Medtronic emphasizes the features of its "Smart MDI System" (i.e. InPen + Guardian 4), including: (i)
insulin dose tracking; (ii) shareable reports; (iii) real-time syncing between InPen and Guardian 4; (iv)
predictive high and low glycemic alerts; and (v) automatic data upload to CareLink. The European booth also
emphasizes the MiniMed 780G system, which as of May, was available in 30 OUS geographies. At the US
booth, MiniMed 770G is the center of attention with a 26-minute video on the system's features led by
Medtronic's Kim Larson.

One Drop

One Drop's minimalist booth highlights the story of Elvis, a One Drop user, who argues that "One Drop is a
GPS for where you're at and where you're trying to get to." We loved the GPS analogy and felt it worked very
well. Through his story, the main video emphasizes: (i) One Drop's ease of use with BGM supplies delivered
directly to the patient; (ii) the One Drop BGM's small and convenient size and Bluetooth connection to the
One Drop app; (iii) the app's behavioral insights; and (iv) the One Drop coach's 1:1 patient support. The booth
also features links to three websites that showcase how the One Drop system works, the clinical outcomes
associated with its use, and One Drop's Life without Limits podcast, which brings people with diabetes and
chronic conditions tools, inspiration, and support from experts "across all areas of health." We felt the booth
conveyed a great deal very succinctly and we look forward to learning more about the company's approaches.
One Drop was just recently named one of the top places to work in New York City by Crain's New York
Business for the second year in the row.

SOOIL

Korea-based SOOIL showcased the Dana Diabecare-i insulin pump front and center in its booth. Attendees
could watch a video on the four "I"s of the ACE Dana-i insulin pump: intuitive, intelligent, interoperable, and
innovative. Two linked brochures showcased the 42-year history of SOOIL's pipeline, reiterated how compact
the pump is (it weighs just 2.2 oz), and shared details on the pump's use in AID. As a reminder, although the
Dana Diabecare-i pump is not available in the US, it is available in several European countries and is a part of
CamDiab's CamAPS FX AID system in the UK; see our AID competitive landscape for more.
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Tandem

Tandem's booth included an informative and insightful 4-minute video to introduce attendees to Control-IQ
technology and how the system runs on the company's t:slim X2 pump. The booth also included links to
Tandem's website providing more information on Control-IQ and directing attendees to Tandem's impressive
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list of Control-IQ related publications. Attendees also had the opportunity to take a deep dive into Control-IQ
real-world data with a poster highlighting outcomes from the first 30 days of use among both type 1s and type
2s. Tandem also recently authored real-world Control-IQ data in DT&T showing sustained Time in Range
improvements out to 12 months. Now roughly 18-months after the launch of Control-IQ we are starting to see
large volumes of real-world data come in, all of which has been largely encouraging and speaks to the strength
of the Control-IQ algorithm and system. Most recently, we caught data presented at ATTD 2021 on Time in
Range improvements among early adopters of Control-IQ as well as data on the association between Control-
IQ's sleep mode and increased Time in Range - all of it represents this company being right at the forefront of
closed loop management and benefiting enormously from approval pre-pandemic (December 2019).

Undermyfork

As was the case at ATTD 2021, the Undermyfork booth at ADA 2021 highlights the new Undermyfork Care
provider platform, which was announced at DTM 2020 in November and launched in February. At the booth,
a two-minute video describes the Undermyfork app (iOS; Android) and the Undermyfork Care provider
platform accompanied by soothing classical piano music. The booth also offers links to the Undermyfork Care
portal and a demo of platform. As a reminder, the Undermyfork app pairs CGM data with automated food-
logging data to help users identify meals that help keep them in range and foods that tend to drive them out of
range. The app can semi-automatically tag foods by suggesting tags to users based on image recognition (e.g.,
brown rice, yogurt, toast, etc.). Retrospectively, patients' meals are automatically color-coded based on the
two-hour post-prandial Time in Range: green for 75% - 100%, amber for 40% - 75%, and red for 0% - 40%.
Undermyfork Care is the company's provider-facing web-based platform that launched in February and
allows providers to view their patients' meal, insulin, and CGM data all in one place. As with the app,
providers can filter a patient's data by time period, by post-prandial Time in Range (green, amber, and red),
and by meal tags. Providers can also view patient's data as a daily or monthly report that shows their CGM
data, as well any added meals or insulin doses. Undermyfork is an A+ app from our view - Kelly's been using it
for some time, loves it, and we first heard about it from Close Concerns alum Adam Brown back in 2019.
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Big Picture

American Diabetes Association

The American Diabetes Association's booth included a variety of links and videos updating visitors on their
latest activities - it is an inspiring time at the organization in terms of all their work on health equity in
particular. The booth included a link to the ADA's diabetes resource finder for every zip code. There was also a
link to the ADA's Focus on Diabetes resources, which outlines the connection between diabetes and eye
health. Another highlight was a compelling video that described the ADA's #HealthEquityNow initiative to
address health disparities for people with diabetes. The video described how the burden of diabetes is not
shared equally, with diabetes disproportionately affecting marginalized populations and leading to worse
COVID-19 outcomes. The ADA booth also linked a video about thoughtful prescribing in diabetes care, which
is part of their Practice Pearls for Practitioners series. Overall, the booth's broad range of educational
resources and initiatives served as a reminder of the ADA's broad leadership in the diabetes community.

PromarkerD

PromarkerD's virtual booth offers a comprehensive overview of the world's leading predictive test for diabetic
kidney disease (DKD), highlighting its diagnostic power in a clinical setting and its potential to reduce the
economic burden of chronic kidney disease. The interactive, Prezi-like format allows users to delve into a
variety of resources, including publications, FAQs, and news updates - many of which featured helpful
diagrams and graphics. Our team found the video content most engaging; a brief animated video offered an
accessible explanation of the PromarkerD test (dubbed an "early warning system being deployed around the
world"), while expert testimony by Dr. Amy Mottl (UNC Chapel Hill) and other clinicians underscored the
need to identify and treat DKD early on. We look forward to learning more about PromarkerD's benefits at
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both a clinical and economic level at the poster session on Friday.

Know Diabetes by Heart

Know Diabetes by Heart, a collaborative initiative between the American Heart Association and the American
Diabetes Association, utilized their exhibit to lay out their plan to "comprehensively combat the national
public health impact of type 2 diabetes and cardiovascular disease." KDH included links to flyers promoting
their webinars, medical education app, "pocket guide," podcast series, and poster series on managing
"Sterling's Journey" by learning how medication adherence and lifestyle interventions affect the patient
Sterling's outcomes. All flyers appeared to target clinicians, focusing on KDH's initiative to educate health
care providers on helping patients manage living with type 2 diabetes and cardiovascular risk. KDH also
included three patient-centered promotional videos to promote learning more about how diabetes increases
risk of cardiovascular complications. The first two videos felt slightly rushed, with text flashing across the
screen too quickly to fully read it. The last promotional video was a welcome change in pace, switching from a
black and white filter to a spokesperson wearing a fun colorful outfit backed by upbeat music to let the viewer
know that they can take control of their diagnosis.

NIDDK

NIDDK used their exhibit booth to discuss the evolution of diabetes research since insulin was discovered 100
years ago and promote the Diabetes in America book. Their featured video was very well-produced with
animations, a light green theme, and several interviews with directors of the institute. Their "Insulin at 100"
segment paid homage to early diabetes studies, such as DCCT and EDIC, as well as how diabetes diagnoses
can differ among individuals. The video also featured an interview with a clinical trial participant that gushed
over how "participating in these trials really has given [her] a sense of hope." The video then transitioned to
the topic of Diabetes in America. Rather than pasting the two together, NIDDK might have been better served
posting two separate videos: one to promote diabetes research, and one to promote Diabetes in America.
NIDDK also provided a link to their ADA 81st Scientific Sessions booklet, which highlights the NIDDK
symposia happening at the conference with additional resources to learn more about NIH research and
funding opportunities.

Type 1 Diabetes TrialNet

Type 1 Diabetes TrialNet promoted their new phase 1 trial, Tolerance Using Plasmid in People with T1D
(TOPPLE) Study. The exhibit hall booth featured a PowerPoint presentation with voice over that explained
the biological underpinnings of a plasmid and urged clinicians to promote this study to their patients. T1D
TrialNet also linked a flyer to recruit adults (18-45 years) who had been diagnosed with T1D in the past four
years with remaining functioning beta cells to the TOPPLE Study. The exhibit also included flyers to promote
screening family members for T1D and to advertise their Past, Present, Future Webinar on October 12. We
could not yet find a link to this event on TrialNet's Event Calendar but will be in touch once event registration
is live. TrialNet's booth was also one of the few to offer live chatting with an employee throughout ADA this
weekend, giving visitors the ability to learn more about current research.

Nestle Health Sciences

The Nestle Health Sciences virtual booth followed the same video-link template as many other companies and
focused on their science-based weight loss program, OPTIFAST. OPTIFAST is a very low-calorie diet meal
replacement program which consists of 800 calories per day. The booth included links to two brochures. The
first highlighted how OPTIFAST achieves clinically significant weight loss and type two diabetes remission.
The brochure also included compelling evidence of OPTIFAST's efficacy for weight loss, such as a 2014 study
where the OPTIFAST Program produced clinically significant reductions in BMI and waist circumference
(p<0.0001), FPG (p<.05), LDL-C (p<.001), and TG (p<.0001). Individuals who consumed OPTIFAST 800
cal/day showed significantly better glycemic response than those who consumed the other meal replacement
products in a study (p<0.05). The second brochure described how the OPTIFAST Program has also been
shown to improve liver health. While OPTIFAST's benefits for the management of type 2 diabetes were
discussed at ADA 2018, OPTIFAST's ability to treat individuals with fatty liver disease is a newer concept. The
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https://d2zsryopbdog7m.cloudfront.net/event-files/1OZwaj1WSg6WHi9jUQIB_NIDDK_ADA2021_Booklet.pdf
https://www.trialnet.org/our-research/newly-diagnosed-t1d/TOPPLE
https://d2zsryopbdog7m.cloudfront.net/event-files/8HkYEbnZRNnIMDLZMfXQ_TRIALNET_TOPPLE_PROVIDER.pdf
https://www.trialnet.org/events-news/events
https://www.optifast.com/
https://www.closeconcerns.com/knowledgebase/r/3015e518#The_OPTIFAST_Very_Low-Calorie_Diet_VLCD_Achieves_Significant_Type_2_Diabetes_Remission
https://www.omicsonline.org/open-access/practical-application-of-a-comprehensive-weight-management-program-in-patients-with-and-without-metabolic-syndrome-2165-7904.S4-007.pdf?aid=24833
https://plan.core-apps.com/tristar_ada18/abstract/5188446740e191fd289345d56a7cab06


brochure centered around a 2020 study where a very low-calorie diet reduced fatty liver content in patients
with Nonalcoholic fatty liver disease (NAFLD).

College Diabetes Network

The College Diabetes Network's booth consisted of links to their company website, digital resources for young
adults, a newsletter signup, and clinician resources. The CDN's young adult resource guides are entirely free
and cover a variety of topics relevant to transitions and independent living with diabetes. The booth also
included a short video introducing CDN's newest initiative, We Speak Diabetes, which provides information
for young adults navigating "living independently and thriving with diabetes." The initiative will include
resources on health insurance, time in range, and more. The College Diabetes Network has co-authored three
posters this year, all about the impacts of COVID-19 on young adults with type 1 diabetes. A final piece of
news is that 10 of CDN's NextGen Fellows are attending ADA this year, and will be taking over Instagram this
weekend to share their experiences at the conference, what they've learned, and their future career plans.

--by Ali Dickstein, Talia Pikounis, Helen Horan, Claire Holleman, Ashwin Chetty, April Hopcroft, Armaan
Nallicheri, Hanna Gutow, Katie Mahoney, Rhea Teng, Ursula Biba, Albert Cai, and Kelly Close
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https://collegediabetesnetwork.org/resource-form
https://www.youtube.com/watch?v=TfFrEwXcTR0&t=1s
https://collegediabetesnetwork.org/wespeakdiabetes
https://collegediabetesnetwork.org/meet-2021-nextgen-fellows
https://www.instagram.com/collegediabetes/
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