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Themes

Diabetes Therapy

1. Heart Failure Keeps SGLT-2 Inhibitors in the Spotlight: Endocrinologist vs.
Cardiologist Perspective; Patient-Centric DEFINE-HF Study; Real-World Results
from EMPRISE

There's no doubt that heart failure is receiving more attention than ever at EASD, following
SGLT-2 inhibitor dapagliflozin's landmark DAPA-HF results at ESC 2019. As a reminder,
dapagliflozin conferred a 26% relative risk reduction on the primary composite outcome of CV death/HF
hospitalization/urgent HF visit when compared to placebo (HR=0.74; 95% CI: 0.65-0.85; p=0.00001;
NNT=21) in HFrEF patients (both with and without diabetes, with consistent effects across both subgroups).
The trial came up again and again during the various corporate symposia that opened the conference, and
with results that University of Toronto's Dr. Subodh Verma says, "truly usher in a new day in the way we think
of SGLT-2 inhibitors in the treatment of heart failure," we fully understand why.

▪ Looking ahead, an important question for the diabetes community appears to be
which specialty will be at the forefront of using SGLT-2 inhibitors, given the sustained
benefit across both participants with and without diabetes. In a presentation on the metabolic
outcomes of DAPA-HF, Yale's Dr. Silvio Inzucchi asked, "have we 'lost' drug class to cardiologists?"
There's certainly increased enthusiasm for the drug class amongst the cardiology community, but
Dr. Inzucchi gave a fuller picture by explaining that (i) yes, SGLT-2s will see increased focus in
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cardiology because of their effects on heart failure regardless of diabetes status, but such usage will
require collaboration with endocrinologists; and (ii) 90% of the patients without baseline HF that
still experience positive CV effects with the class are primarily seen by endocrinologists, and it will
be the job of endocrinologists to treat these patients with risk factors in order to prevent HF from
developing (or presumably worsening). Dr. Mark Petrie (University of Glasgow, Scotland, UK) also
supported a future of collaboration between endocrinologists and cardiologists during an
AstraZeneca symposium. Dr. Petrie's remarks struck a hopeful tone, noting that greater
collaboration could yield a better understanding of how these impressive benefits are conveyed,
along with ensuring that the right patients are benefitting from these treatments. With the recent
news that J&J's SGLT-2 Invokana (canagliflozin) has received FDA approval to reduce the risk of (i)
end-stage kidney disease; (ii) worsening of kidney function; and (iii) CV death + hospitalization for
heart failure in people with type 2 diabetes and CKD, we're also curious to see how nephrologists
will soon play into the equation.

▪ New results from DEFINE-HF, a mechanistic study of Farxiga in HFrEF, shined a light
on the always-important patient perspective. No statistically significant difference was seen
in the first primary endpoint of average of 6- and 12-week mean adjusted NTproBNP, a biomarker
for HF, (HR=0.95; 95% CI: 0.84 to 1.08). However, on the second primary endpoint of patients that
achieve a meaningful improvement in health status (≥5-point increases in average of 6- and 12-week
Kansas City Cardiomyopathy Questionnaire (KCCQ) overall scores; or ≥20% decrease in average of
6- and 12-week NTproBNP), an HR of 1.8 (95% CI: 1.0-3.1, p=0.0386) favoring dapagliflozin was
found. More specifically, dapagliflozin treatment significantly improved total symptom, physical
limitation, and quality of life KCCQ scores (but not social limitation). As the KCCQ is a patient-filled
questionnaire, these results suggest that even after just 12 weeks of treatment with dapagliflozin,
patients felt that their HF-related health status had significantly improved - a hugely clinically
meaningful finding!

▪ Though dapagliflozin took center stage at this year's meeting, Dr. Elisabetta Patorno
also presented compelling real-world data on Lilly/BI's Jardiance, detailing a 26-34%
risk reduction in hospitalization for heart failure vs. GLP-1 agonists from the
EMPRISE study. These findings were fairly consistent with hHF outcomes from EMPA-REG,
which found a 35% risk reduction (HR = 0.65; 95% CI = 0.50-0.85; p=0.002) compared to placebo,
on top of standard of care. Importantly, Dr. Patorno pointed out that EMPRISE is an ongoing study,
and the results presented today are only representative of the two-year endpoint and participant
enrollment number. Looking ahead, additional results on MI and CV death in EMPRISE will be
reported at AHA 2019 in November (see you there!)

▪ More broadly speaking, the state of heart failure is clearly alarming, and prevention is
key to moving the needle on this serious condition. New data from AZ's 38-nation
observational DISCOVER trial (>15,0000 participants), examining the state of heart failure in
people with type 2 diabetes, found that nearly 2% of the DISCOVER population had heart failure at
baseline. The people with HF tended to be older (67 vs. 57 years), have a longer diabetes duration
(8.2 vs. 5.5 years), and a greater prevalence of coronary artery disease (45% vs. 6%) and chronic
kidney disease (23% vs. 4%). Furthermore, 60% of the DISCOVER population had the obesity-
associated and harder-to-treat HFpEF. At the two years follow-up, 2.6% of DISCOVER participants
developed heart failure, but this proportion rose to 15.3% for the subgroup of participants with
baseline coronary artery disease. In a rousing call-to-action on heart failure prevention, Stony Brook
University's Dr. Javed Butler presented similarly alarming HF statistics, but specifically encouraged
the audience to not get lost in distinctions between HFpEF and HFrEF when considering
prevention. He stated, "we sometimes get really lost in the HFpEF, HFrEF, and HFmEF 'this and
that' but for the purposes of my talk, it is an absolutely unimportant discussion. Whether you have
this ejection fraction or that ejection fraction HF has therapeutic implications for management of
HF, but when you're talking about prevention of HF in a person who does not have HF, it does not
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matter which HF you are preventing because the outcomes for all forms once you develop it are
horrible."

2. The Case for Earlier Combination Therapies: Will VERIFY Help to Turn the
Tide?

Results from the VERIFY study, investigating early combination therapy of DPP-4 Galvus
(vildagliptin) and metformin, brought forward the first pieces of evidence from long-term
clinical trials of the benefits of such combination therapy. As a reminder, results from the trial
showed that initial combination therapy conferred a significant, 26-month delay in the primary outcome of
treatment failure (A1c > 7%; HR: 0.51; 95% CI: 0.45-0.58; p<0.0001). Those on early combination surpassed
7% A1c at 62 months versus 36 months on monotherapy and also showcased a delay in insulin initiation
(p<0.0001). Interestingly, initial combination therapy was associated with fewer CV events - sparking interest
for future exploration of CV outcomes.

▪ How will VERIFY results impact therapeutic inertia? In November 2018, ADA convened
over 125 stakeholders to discuss this topic, and we think that VERIFY results will importantly
influence any future discussions regarding therapeutic inertia. In the publication of VERIFY results
in The Lancet, the study's authors note that "The findings of VERIFY support and emphasize the
importance of achieving and maintaining early glycemic control… However, durable A1c values
below 6.5% are unlikely to be achieved with monotherapy alone…Real-world evidence has shown
how delayed treatment intensification after monotherapy failure results in increasing time spent
with avoidable hyperglycaemia, raising a crucial barrier to optimized care. The durable effect we
observed with an early combination strategy therefore provides initial support for such an approach
as an effective way to combat clinical inertia." Many KOLs have similarly reacted to VERIFY results:
Prof. Stefano Del Prato was optimistic in his independent commentary that these results could help
overcome therapeutic inertia in treatment practice, Dr. Dan Drucker interpreted results as a reason
to "think like an oncologist" and adopt combination treatments earlier on in disease in order to
successfully treat the complex disease that is type 2 diabetes, and Dr. Kamlesh Khunti similarly
emphasized the implications of VERIFY in addressing inertia. We're glad to see this push for earlier
combination therapies to take the place of sequential treat-to-failure paradigms.

▪ Generic DPP-4s on the horizon should allow VERIFY results to soon be broadly
applied. To be sure, DPP-4s currently remain unaffordable for many patients (especially those
uninsured or underinsured). As a result, access and pricing issues have consistently plagued the use
of currently available combination therapies, resulting in far too few patients actually using these
efficacious treatments. However, generic DPP-4s are expected soon on the market ahead of SGLT-2s
and GLP-1s, and we imagine that pricing on generic combinations of DPP-4s/metformin could
represent a massive opportunity for patients. We're curious as to whether future guidelines may
even promote such combos of generic DPP-4/metformin as first-line therapy. Looking even further
ahead, we're highly optimistic about the potential of triple therapy generics of SGLT-2s/DPP-4s/
metformin.

▪ A potential signal for CV benefit in VERIFY prompts the need for further study of the
effects of early combo therapy on CV endpoints. VERIFY was not designed as a CVOT, but it
was observed that there were CV events in the earlier combination arm - this was nominally
significant, but the numbers in each group were understandably quite small. Nevertheless, these
results are hypothesis-generating, and are backed by several putative mechanisms that could be
underlying a potential CV benefit of earlier combo therapy with metformin and DPP-4s. Several
commentators at EASD, including Prof. Del Prato and Dr. Cliff Bailey, were highly intrigued by this
potential signal and called for larger studies investigating this possible benefit. We sincerely hope to
see such studies conducted that may further add to the evidence base of benefits of earlier
combination therapy, and are especially keen on what the possible effects of early combo SGLT-2/
GLP-1 therapy could be.
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3. Support for SGLTs in Type 1 Strong as Ever, But Debate on BMI >27 kg/m2

Cutoff Continues

▪ Germany's Dr. Thomas Danne was as vocal as ever on the SGLTs in type 1 front, again
petitioning for a dedicated type 1 CVOT and presenting a post-hoc analysis from
sotagliflozin's inTandem program. Dr. Danne began his appeal for SGLT usage in type 1
patients with an impassioned, off-script plea to not be over cautious to the point of withholding
important benefits to patients: "I'm a little bit angry. I completely understand with all the data that
we have that we need to be cautious. But we also have situation where people are starting to be over
cautious. Tell me, if you would have a child with type 1 diabetes - at age 10, and you look through the
data of the Swedish Diabetes Registry - you realize that your child will lose 17 years of life (if a girl)
or 14 years of life (if a boy), and you know that this loss of life is due to increased CV mortality risk.
Yes, there is a risk of DKA, and yes we are doing a bad job so far, and yes I hope we will do a better
job - but why are we so cautious that we have not yet started trials in this very vulnerable pediatric
population with a drug that has shown positive CV mortality and renal outcomes effects in type 2
diabetes and in those without diabetes? Is it so difficult to believe that they will have similar benefits
in type 1 diabetes?" On a more positive note, Dr. Danne highlighted several new interventions aimed
at improving risk mitigation including (i) the EASD e-learning module on adjunct type 1 therapy; (ii)
ATTD education portal for industry education on the subject; (iii) the KetoAWARE program for
structured DKA education in type 1; (iv) several HCP-focused DKA education programs; and (v)
JDRF's call-in requesting research grant proposals investigating safe use of SGLTs in type 1 diabetes.
Many of Dr. Danne's talking points certainly echoed themes from EASD 2018, and while we think
that being cautious about using the drug is of the utmost priority, we believe that it's time for SGLTs
to reach the type 1 community (of course, along with the right education).

▪ As always, much of the SGLT in type 1 conversation centered on the contentious BMI
>27 kg/m number.2 Data from the new inTandem post-hoc analysis demonstrated greater
efficacy in the BMI >27 kg/m group in terms of A1c reductions, time in range, and weight loss, as2

well as slightly lower rates of DKA. Comparatively, results from the DEPICT program for
dapagliflozin in type 1 presented at ENDO 2019 showed that patients with a BMI ≥27 kg/m did not2

have significantly different CGM-based outcomes compared to the entire cohort, though DKA rates
were lower than the overall, pooled population. So far, it's been fairly unclear as to how exactly the
EMA chose the >27 kg/m BMI cut-off for both dapagliflozin and sotagliflozin's European approval2

in type 1, so we'd be eager to know what data might be supporting these guidelines. Dr. Danne
seemed hopeful that the EMA will eventually ease its current BMI restriction and open up SGLT
therapy to most patients with type 1. We also learned at EASD that there is a requirement (minimum
dosage) of daily insulin intake. Dr. Danne noted that he "likes the idea of caution, but we now need
to see if our risk mitigation strategy works in the real world. Then, I think EMA will reconsider their
original guidelines and approve this drug for those with normal body weight as well."

▪ Several posters documented the effects of SGLTs on patients with type 1. Both the
INCLIVIA Biomedical Research Institute in Valencia, Spain and Sanofi tackled real-world evidence,
focusing on (i) efficacy and safety of sotagliflozin and dapagliflozin in Spain; and (ii) DKA in patients
treated off-label in the US. The DEPICT program for dapagliflozin in type 1 also produced a plethora
of new findings including (i) pooled outcomes from DEPICT-1 and DEPICT-2; (ii) pooled efficacy
and safety; (iii) subgroup analysis by method of insulin administration; and (iv) subgroup analysis
by A1c.
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Diabetes Technology

1. Smart Pens: New CGM-Insulin Partnerships for Sanofi/Abbott, Medtronic/Novo
Nordisk; Whose pens will launch first?

▪ EASD began with two major partnerships between insulin manufacturers and CGM
companies: Sanofi with Abbott and Novo Nordisk with Medtronic. Both partnerships seek
to combine CGM data with insulin injection data, and we're hopeful that the data combination will
substantially improve insulin dosing and time-in-range - especially paired with smart titration and
compelling business models. The smart pen field remains nascent, but these major partnerships
indicate the continued march towards broad commercialization.

◦ Novo Nordisk now has access to data from the three largest global CGM
manufacturers, following previous partnerships with Dexcom (EASD 2018) and Abbott
(February 2019). As part of the Medtronic announcement, Novo Nordisk updated that its
first two reusable, NFC-enabled smart pens, NovoPen 6 and NovoPen Echo Plus, will
launch "starting in 2020" - at least a one-year delay from the initial plan to launch in "early
2019." The two devices have been CE-Marked since EASD 2018 and will support cartridges
of basal and bolus insulin. The pens have displays to show insulin on board and time since
last injection, an 800-injection dose memory, and five-year battery life. It was great to see
them on display in both Novo Nordisk and Abbott exhibit hall booths. Also in the NN
booth, we got a first look at a Bluetooth-enabled pen cap attachment (referred to as
"Dialogue") for disposable insulin pens. The device is not yet CE-Marked and did not
appear to have a built-in display, meaning users would view all data on their smartphones.
The Bluetooth cap has a 1,200-injection memory and a remarkable two-year battery life.
This will be the more exciting device, in our view, as Bluetooth has more potential to
deliver on the continuous connected experience vs. using NFC to manually "scan" a pen.

◦ For Sanofi, FreeStyle Libre is a critical CGM partner to enhance its earlier
stage connected ecosystem. In Sanofi's partnership announcement, a vague timeline
for "next few years" was given for launch, suggesting Sanofi's smart pen efforts may not
come to market until ~2022 - likely a couple years behind Novo Nordisk and Lilly. Sanofi
is also "partnered" with Dexcom to some extent through Onduo (a Sanofi/Verily joint
venture, where Dexcom is the preferred CGM).

◦ Lilly did not share smart pen updates at EASD, though its connected pen was
submitted to the FDA as of 1Q19. We'll hear more about it at DTM 2019 in a few weeks
- when will we see a US launch, especially relative to Novo Nordisk? We aren't sure
whether a disposable pen attachment or a reusable pen with built-in connectivity was
submitted to the FDA. At Lilly's Diabetes Blogger Summit (May 2018), the company said it
was focused on a device that fits onto the disposable KwikPen. Lilly's smart pen will
presumably launch with Dexcom first, though there is certainly potential for other
partners, and Abbott's FreeStyle Libre was mentioned at the time. Lilly is also an investor
in Companion Medical (already on the market and growing nicely), and its own hybrid
closed loop system is also in development. All in all, Lilly may emerge of the three
companies as having the most comprehensive automated insulin ecosystem - its own pens
and own pump

2. Large CGM Studies Continue to Show Benefits Across Age Groups, SMBG
Frequencies, Insulin Deliveries

▪ Building off momentum from ADA 2019, we saw recaps and post-hoc analyses of
large, randomized studies demonstrating CGM's effectiveness at improving glycemia.
Jaeb Center's Dr. Kellee Miller recapped the WISDM study (n=203) investigating CGM in older
adults (≥60 years) with type 1 diabetes: CGM conferred a significant advantage over BGM in every
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outcome measured, including a two-hour per day advantage on time-in-range (70-180 mg/dl). Full
three-year data from COMISAIR affirmed the one-year results presented at EASD 2016: adding
CGM to MDI drives similar glycemic outcomes as adding CGM to a pump. A post-hoc analysis of the
Swedish GOLD study (n=161) found that CGM effectiveness was not affected by baseline SMBG
frequency. The momentum for CGM is the strongest it has ever been, and we're hopeful that
subsequent EASDs will devote more attention to CGM and time in range - this meeting continues to
lag behind ADA in focus on technology.

GLP-1 Agonists and DPP-4 Inhibitors Highlights
SUSTAIN 8 Full Results: Head to Head Trial Shows Superior A1c Reductions and
Weight Loss with Ozempic vs. Invokana

Dr. Ildiko Lingvay (UT Southwestern) presented full results from the SUSTAIN 8 trial of
Ozempic (injectable semaglutide) vs. Invokana (canagliflozin), demonstrating superior A1c
lowering and body weight reductions associated with semaglutide treatment. Full results were
also published today in The Lancet Diabetes & Endocrinology. On A1c from a baseline of 8.3%, semaglutide
1.0 mg drove a 1.5% reduction vs. 1.0% for canagliflozin 300 mg (p=0.0001), while on weight from a base of
90 kg, semaglutide gave a 5.3 kg drop vs. 4.2 kg for canagliflozin (p=0.0029). Impressively, semaglutide
helped a higher proportion of patients reach ADA's A1c target of 7% (66% reaching goal vs. 45% for
canagliflozin) and AACE's more aggressive A1c target of 6.5% (53% vs. 24%). On this point, Dr. Lingvay noted
that this 6.5% target is an especially challenging goal to achieve in clinic, and the fact that it was met by over
half of patients on semaglutide is very noteworthy.

▪ Semaglutide truly differentiated itself on weight loss outcomes, with 22% of patients
achieving ≥10% weight loss (vs. 9% for canagliflozin, p<0.0001). Moreover, a post-hoc analysis
showed that 7% of patients on semaglutide achieved ≥15% weight loss vs. 1% for canagliflozin
(p<0.0001) - this is highly notable, as Dr. Lingvay explained that it's the first time ever that a
glucose lowering agent has shown such weight loss. This impressive weight loss isn't surprising per
se (after all, Novo Nordisk has initiated a dedicated obesity program for semaglutide (Phase 3a STEP
program (four trials) initiated 2Q18; SELECT CVOT in obesity launched 3Q18; Positive phase 2 data
in obesity in 2Q17) but is striking to see against another efficacious therapy that also has significant
weight loss effects itself. Interestingly, the authors of the study, in the discussion section of the full
paper in The Lancet Diabetes & Endocrinology, point to potential synergistic weight loss effects
with SGLT-2s + GLP-1s given their putative distinct mechanisms of driving weight loss. Synergistic
weight loss effects with these two drugs would be a major win for patients and we hope to see studies
further exploring this possibility.

▪ Regarding clinical implications, SUSTAIN 8 results heartily support the notion of
using semaglutide over canagliflozin (and other SGLT-2s) as second-line therapy
when A1c lowering and weight loss are the primary concerns. However, an individualized
approach for each patient must still be applied, and we note that SGLT-2s may be favored in
situations where patients have established heart failure, are at risk for heart failure, or have CKD.
Patient preferences regarding using a once-weekly injectable therapy vs. a daily oral pill must also be
considered. Regardless of head to head comparisons between the class, it's clear that agents from
both classes are highly efficacious and that the broader community should continue working to
ensure as many patients as possible who can derive benefit are getting onto these drugs.

▪ Full results from SUSTAIN 8 dovetail nicely with those from PIONEER 2 (oral
semaglutide vs. empagliflozin) in generating a larger evidence base for semaglutide
vs. the SGLT-2 class. As a reminder, full results from PIONEER 2 were presented at ADA 2019,
showing that from a baseline of 8.1%, mean A1c declined to 6.8% for those on the oral GLP-1 agonist
(n=411) and to 7.2% for those on Lilly/BI's SGLT-2 inhibitor Jardiance (n=410) over 26 weeks
(p<0.05). In PIONEER 2, weight loss was similar in both groups: From a baseline 202 lbs, mean
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body weight fell by 8 lbs with both molecules (non-significant p-value) - a majority of this weight
loss occurred in the first 26 weeks and was maintained through the full year.
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VERIFY Full Results: Early Combo Therapy of DPP-4 Galvus + Metformin
Superior to Monotherapy and Sequential Intensification; Doubles Time to
Treatment Failure, Provides Added Glycemic Durability, and Shows Intriguing
Potential CV Risk Reduction

Very positive full results from VERIFY (n=2,001) revealed that early combination therapy of
metformin and Novartis' DDP-4 inhibitor Galvus (vildagliptin) doubled the time to initial
treatment failure vs. metformin monotherapy. Full results were also published in The Lancet (see
here). Treatment with combination therapy resulted in a significant 26-month delay in the primary outcome
of treatment failure (defined as reaching A1C > 7%) and treatment intensification compared to monotherapy
(p<0.0001). Specifically, those on initial monotherapy received surpassed an A1c of 7% at a median 36
months, compared to 62 months for those on early combination (vildagliptin + metformin). Treatment with
combination therapy also resulted in significantly delayed insulin therapy (p<0.0001), meeting the secondary
outcome in favor of combination therapy. Results from VERIFY are highly notable, as they present strong
evidence for the first time regarding benefits of early combination therapy on durable glycemic control.
Moreover, exploratory analysis of the trial also demonstrated intriguing cardiovascular outcomes - in a small
sample, but hypothesis generating nonetheless (see below for more). KOL reaction was positive toward
VERIFY, and Dr. Dan Drucker summed up implications from the trial quite well in his Twitter musings:
"What does VERIFY teach us about treating type 2 diabetes? Diabetes is a serious disease! Think more like an
oncologist (early combination therapy) rather than a traditional treat to failure approach. Well tolerated drug
combinations with established safety profiles should be used earlier." This is a brilliant approach - many are
already viewing VERIFY as an important evidence base for tackling therapeutic inertia through early combo
therapy use. Moreover, with DPP-4 inhibitors soon becoming generic, we see immense possible for accessible
and affordable combination therapies of DPP-4s + metformin. And, investments should be made now. For
historical context, see in yellow below from a talk by Dr. John Buse what we were writing about DPP-4
inhibitors back in 2007
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▪ VERIFY Introduction and Research Question: Dr. Chantal Mathieu started the session off
with an overview of the premise of the VERIFY trial, which aims to answer the question of whether
providers should initiate combination therapy at the start of glucose-lowering treatment in patients
with type 2 diabetes. This overarching theme distills into three clinical questions: (i) Do those with
type 2 diabetes benefit from combined therapy at the beginning of pharmacological treatment; (ii)
Do they benefit more from combination therapy versus additive therapy; and (iii) Does it matter
clinically? Early combination therapy has potential to synergistically target many of diabetes'
pathophysiological mechanisms and lead to better outcomes by preventing or slowing beta-cell
function decline without increasing the risk of adverse events or comorbidities. There's currently
little evidence on whether coupling medications as first line therapy creates an additive or protective
effect in health outcomes.

▪ Background, Design, and Outcomes: Dr. Michael Stumvoll explained that starting
combination therapy early may provide an opportunity for reaching glycemic targets before A1c rises
to hard to manage levels. Very notably, treatment in VERIFY, a randomized, double-blind, two arm,
parallel-group trial that spanned five years, starts at the earliest time and the lowest A1c of all other
large-scale anti-hyperglycemic drug efficacy trials (!). All enrolled patients were between 18 and 70
years old, drug-naïve, recently diagnosed with type 2 diabetes (≤24 months), and had eGFRs ≥60
mL/min, BMIs between 22 and 40 kg/m , and A1cs between 6.5% and 7.5%.2

◦ VERIFY's unique trial design featured three periods, with two transition points
aligned with the primary and secondary outcomes. Patients were randomized to the early
combination therapy group (metformin and Vildagliptin) or monotherapy group (placebo and
metformin) in "period one." If a patient's A1c surpassed 7%, they either stayed on combination
therapy (if started on combination therapy) or progressed to combination therapy (if started on
monotherapy) for "period two." The primary outcome, time to failure, was measured if a patient's
A1c increased above 7% during period one; otherwise, they stayed on period one treatment. The
secondary outcome, time to second failure, was measured if a patient's A1c remained greater than
7% for at least six months during period two. The patient then advanced to insulin treatment during
"period three." Time to first failure determined if there was benefit to combination therapy at the
beginning of pharmacological treatment, while time to second failure determined if there was more
benefit from initial combined therapy versus sequential additive therapy. Failure is confirmed or
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denied by a practitioner at a visit every three months, and rate of failure is calculated in each
strategy group as a proportion of those failing out of all present in each treatment strategy group.

▪ Results: Early combination therapy delayed both time to initial treatment failure (median
difference in time-to-failure vs. placebo: +25.8 months; HR: 0.51; 95% CI: 0.45-0.58; p<0.0001)
and time to second failure (HR: 0.74; 95% CI: 0.63-0.86; p<0.0001). Rate of loss of glycemic control
was also lower in the early combination therapy group, and in future studies, will be analyzed to
determine beta cell function and insulin resistance. Both treatment options showcased similar
success rates, with early combination therapy showing slightly higher success rates that became
more pronounced when target A1c amount was lowered. Dr. David Matthews emphasized that this
trend means that early combination therapy is more beneficial if A1c goals are lower. Very notably,
there did appear to be fewer CV events in the early combination group than in the initial
monotherapy group. Of course, VERIFY was not a CVOT, and was not powered for such analyses,
making these results exploratory at best. Nonetheless, they are very intriguing, and prompted much
discussion during commentary (see below).
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▪ Discussing clinical implications of VERIFY, Prof. Stefano del Prato noted that these
results could help minimize therapeutic inertia and enhance use of earlier combo
therapy. Prof. del Prato also appeared quite bullish regarding potential CV benefits of such a
strategy. He emphasized that the finding of fewer CV events in the early combo group is hypothesis-
generating only, and certainly not a proof that early combo therapy could decrease CV risk.
However, the opening of the two curves (especially at such early time points, as seen in the curves
above) surely represent ground for future investigation in his view - we would surely love to see such
CVOTs of combo therapies done, especially with combinations of therapies that have proven CV
benefits on their own (i.e. SGLT-2s and GLP-1s). In his independent commentary, Dr. Cliff Bailey
also honed in on this exploratory outcome of CV events. Dr. Bailey was especially intrigued by the
early separation of curves and wonders whether we could see effects in primary prevention, given
the relatively healthy patient population enrolled in the trial.

SGLT-2s or GLP-1s for Renal Protection? KOLs Compare Data Between Classes;
Currently Favor SGLT-2s, But Future Data on GLP-1s (Namely Semaglutide's
FLOW Trial) Could Shift Debate

In reviewing renal outcomes data for SGLT-2 inhibitors and GLP-1 agonists, Dr. David Cherney (Toronto
General Hospital Research Institute) expressed more confidence with SGLT-2s given their impressive benefits
in outcomes trials on hard renal endpoints. Dr. Cherney asserted that renal outcomes data for the GLP-1 class
is "very interesting," as the class has been shown to reduce renal composite endpoints that include reducing
macroalbuminuria. However, the effect of the class does appear to be driven by this endpoint, as removing
macroalbuminuria considerations for these composite endpoints results in no significant benefits with
GLP-1s. Dr. Cherney noted that it's "still an open question that needs to be addressed in dedicated trials" and
pointed to Novo Nordisk's FLOW trial investigating semaglutide on renal outcomes as an important step for
the field in helping to answer this question. As a reminder, the FLOW trial was initiated in June 2019 and will
enroll 3,160 patients with type 2 diabetes and CKD (eGFR 25-75 ml/min/1.73 m ) for up to five years.2

Expected completion is August 2024, and the primary endpoint is a composite of persistent eGFR decline of
≥50%, reaching ESRD, and CV or renal death. Traditional MACE endpoints will also be measured and we
hope Time in Range and PROs will be also. This is a highly notable, first-ever renal outcomes trial among
GLP-1s, and it's clear that enthusiasm is high for the trial's potential in further informing renal benefits of the
GLP-1 class. We've sensed optimism from Novo Nordisk that more efficacious GLP-1s (such as semaglutide)
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may be able to compete in the future with renal outcomes data from the SGLT-2 class, along with providing
the additional benefit of not losing their glucose lowering abilities in patients with a lower eGFR.

▪ Dr. Cherney's assessment of the GLP-1 class on renal outcomes aligns with broader
KOL consensus that we've gathered on the topic. In light of REWIND results, KOLs
appeared a bit underwhelmed by dulaglutide's efficacy on renal endpoints, and noted that data for
the GLP-1 class on these endpoints somewhat pale in comparison to those shown by the SGLT-2
class, to date.

▪ Later on in the day, University of Helsinki's Dr. Per-Henrik Groop made this same
point in a Lilly/BI sponsored session, noting that GLP-1 renal outcomes data is primarily
driven by macroalbuminuria reductions and not on the same hard renal outcomes that the SGLT-2
inhibitor class has so impressively shown benefits on.

▪ Dr. Hiddo Heerspink also weighed in on the subject during AZ's symposium, asserting
that if he had to choose between a GLP-1 and an SGLT-2 in terms of protecting kidney health in a
post-ACS type 2 diabetes patient, he would surely choose the SGLT-2.

▪ Dr. Cherney also commented on the usage of SGLT-2s in patients with low eGFRs, asserting
that renal-protective effects are likely preserved across all eGFR levels. Indeed, although SGLT-2
inhibitors remain contraindicated for those with severe renal impairment (eGFRs below 45 mL/
min/1.73 m ), their benefits on renal outcomes have been significant in those with lower eGFR2

levels. Dr. Cherney noted that CANVAS, EMPA-REG, DECLARE, and CREDENCE all enrolled
patients down to an eGFR of 30 (with benefit still seen here), while ongoing dedicated CKD trials in
Dapa-CKD and EMPA-KIDNEY are going down even further in terms of eGFR (25 and 20,
respectively). Of course, the current contraindication for SGLT-2 inhibitors in those with eGFRs
below 45 is not because of potential safety concerns, but because of the attenuation of glycemic
benefits at lower eGFRs. Dr. Cherney predicted that the future of SGLT-2 inhibitors will include
broader use of the class in these patients with lower eGFRs, seeing as their impressive effects on
renal and CV outcomes are significant in these patients. We're curious whether results from Dapa-
CKD and EMPA-KIDNEY (along with those from CREDENCE) may help regulatory agencies
reconsider this contraindication. Dr. Cherney appeared confident on this front, noting that it's likely
that these labels will be changed to recommend usage in patients with eGFR's as low as 30 (he also
commented that this is already the case in Canada).

PIONEER Analysis Shows Consistent Efficacy with Oral Semaglutide Across
Baseline A1c Levels; Greatest Effects with Highest Doses + Higher Baseline A1c

Dr. Juris Meier presented a new analysis of the PIONEER trials for oral semaglutide
demonstrating the therapy's consistent effect on glucose and weight across a wide spectrum of
baseline A1c levels. In the analysis, all patients from PIONEER 1-5, 7, and 8 were included (n=5,657) and
binned into baseline A1c groups of ≤8%, between 8% and 9%, and >9%. A1c reductions associated with oral
semaglutide showed consistent benefit across each baseline A1c group, with larger A1c drops understandably
seen in the higher baseline A1c groups. Results reinforce oral semaglutide's potential in a wide patient
population, allowing HCPs to confidently prescribe the therapy across a broad spectrum of patients, ranging
from those achieving relatively decent glucose control (A1c <8%) to those who might be experiencing greater
challenges with glucose control (A1c >9%). Notably, this analysis further confirmed oral semaglutide's robust
superiority on glycemic effects when compared to the active comparators it was tested against in the
PIONEER program: oral semaglutide at a higher dose (7 mg and 14 mg) achieved greater A1c reductions
across baseline A1c levels when compared to active comparators of empagliflozin in PIONEER 2, sitagliptin in
PIONEER 3, and liraglutide in PIONEER 4. See summary table below:
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Prof. Philip Home's Independent Commentary on CAROLINA: "Beautiful"
Clinically Relevant Study; CAROLINA Published in JAMA this AM with Editorial
from Dr. Wexler

Even for those who had seen the presentation of the CAROLINA CVOT (n=6,033) -showing
non-inferiority on three-point MACE for Lilly/BI's DPP-4 inhibitor Tradjenta (linagliptin) vs.
the sulfonylurea glimepiride - at ADA 2019, independent commentary from Newcastle's Prof.
Philip Home made attendance at the European presentation well worth it. Following a series of
talks on the study rationale, design, results, and significance from the same exact lineup present at ADA (Drs.
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Julio Rosenstock, Mark Espeland, Steven Kahn, Nikolaus Marx, Bernie Zinman, and Darren McGuire), Prof.
Home took to the podium to offer his interpretation, which was largely positive: "Sadly, as I really love to
criticize Julio [Dr. Rosenstock], I actually loved CAROLINA from the moment I heard of its conception. The
reason really being because it was an active comparator study pitting linagliptin against an active
comparator." The bullets below delineate Prof. Home's more specific takeaways. Note, too, that CAROLINA
was published just this morning in JAMA alongside an editorial by Dr. Deborah Wexler asserting that
CAROLINA represents "one of the most important findings to emerge from this set of trials [post FDA 2008]
regarding the CV safety of SUs" and that "the perennial concern regarding the CV safety of SUs raised by the
UGDP more than 40 years ago may finally have been assuaged by CAROLINA trial."

▪ Prof. Home lauded the study for its clinical relevance. First, it compared the two most
commonly-used second-line therapies (and most probable in those with mild CV risk). Second, the
enrolled population was more representative of the general diabetes population: "Most CVOTs don't
apply to 80%+ of the people we see in clinics…This trial event rate [2.1 per patient-year] is quite
close to the unselected population in the RECORD study" (see slide below). Third, it included a
reasonably ethnically and geographically diverse population, unlike other recent CVOTs; he
specifically pointed to the fact that 18% and 17% of participants were Asian and Hispanic/Latino,
respectively. That said, just 5% of the population was black. Fourth, median 6.3-year follow-up with
median drug exposure of 5.9 years was appropriate to detect adverse event for a therapy likely to be
used long term, and the power was adequate to give smooth, "non-erratic" Kaplan-Meier curves,
unlike you'd see in "say, EMPA-REG [OUTCOME]."

◦ One instance in which the study may have strayed from clinical relevance, in
his view, is in the at-first-glance concerning data on recurrent hypoglycemia.
As Dr. Zinman presented, the rate ratio of a second blood glucose ≤70 mg/dl or severe
hypoglycemia was 0.09 (95% CI: 0.07-0.11; p=0.0001) for linagliptin vs. glimepiride,
confirming that recurrent hypoglycemia was significantly more common with the SU. Prof.
Home reasoned that this data is not reflective of real clinical practice, since providers
wouldn't keep people on SUs after one year if they had had two events. (If only that were
true in all geographies! We believe heaps of patients go on SUs and stay on them due to a
variety of factors - even though of course what Professor Home says is what should be
done.)
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▪ "I believe results can be extrapolated to other DPP-4 inhibitors, I see no reason why
not. For other SUs, we're still uncertain." The independent commentator at ADA, Dr.
Matthew Riddle, aligned with Prof. Home on lack of generalizability to other SUs, but was more
cautious about applying the linagliptin data to the DPP-4 inhibitor class. Dr. McGuire, too, agreed
that this study does not assuage concern of all SUs: "It may be that others would behave similarly,
but that is not a complete certainty." All that said, he cautioned that we still haven't demonstrated
glimepiride's safety in a high-risk population.

▪ Though he appreciated the design and premise of CAROLINA, Prof. Home lamented
the fact that UGDP trial influenced the field so strongly for so long, quipping that such
hesitation was "frankly silly" given the miniscule number of events in UGDP. He went
on to cite plentiful evidence from UKPDS, ADOPT, RECORD, ADVANCE, and TOSCA.IT that SUs
are safe from a CV perspective (if not hypoglycemia and weight). "Albeit not from a direct study like
this beautiful one, we were already reasonably confident these drugs were safe."

◦ Dr. McGuire noted, on the other hand, that cardiologists have been very
concerned about SUs, "probably more so than diabetologists," in the wake of
UGDP. "Never have 36 events caused so much confusion and consternation. Here we are
50 years later, finally with an answer."

▪ Prof. Home noted that the A1c trajectories were in line with expectations for both
medications. In ADOPT and RECORD, he said, SUs were the most effective glucose-lowering drug
early on, but they then lose their effect. Prof. Home noted that linagliptin had a similar impact on
A1c over the first six to eight months of use as do metformin and rosiglitazone.

▪ Prof. Home who was a major advisor in the development of glimepiride, noted that
the SU seems to have been titrated correctly in CAROLINA. By the end of the study, 66% of
patients were on the maximum 4 mg/day dose, which he called "very reasonable."

▪ Echoing Dr. Zinman during his safety presentation, Prof. Home proclaimed: "I think
the pancreatitis data puts the potential risks attributed to DPP-4 inhibitors to rest."

▪ Prof. Home's one complaint was that the reported lipid and A1c data stops at five
years in the paper, whereas the CV, mortality, and other results extend to seven years.
We're not sure why this is the case, and the investigators did not respond. We'd like to see the
additional two years of data as well - while some say they wouldn't expect significant divergence, it's
hard to say what A1c data will show in terms of long-term durability without seeing it upfront and
close.

Phase 3a GLP-1 data Shows Favorable A1c-lowering Profile for Hansoh Pharma's
Novel Once-Weekly GLP-1 Agonist PEX 168

A poster showed favorable phase 3a data for Hansoh Pharma's once-weekly GLP-1 agonist
PEX168 (polyethylene glycol loxenatide) in people with type 2 diabetes. The trial randomized
people with type 2 diabetes (n=406) to either 100 or 200 µg PEX168 or placebo for 24 weeks. At the end of
the study, participants on PEX168 experienced significant improvements in A1c: -0.99% from baseline for the
100 µg dose and -1.34% for the 200 µg dose(vs. a non-significant -0.15% with placebo). Furthermore, the
proportion of patients who achieved an A1c <7% by the end of the 24 weeks stood at 35% and 47% in the 100
µg and 200 µg dose groups, respectively, both significantly higher than in the placebo group (16%). No serious
adverse events or severe hypoglycemia events occurred in the trial, and most adverse reactions were mild to
moderate GI reactions, as is expected for the GLP-1 agonist class. According to the study's ClinicalTrials.gov
page, a 28-week extension period is planned, where participants randomized to placebo will cross over to one
of the active comparator arms. We look forward to following up on the full readout and will be particularly
eyeing the weight loss data, which is listed as a secondary outcome. While the phase 3a data presented here
look encouraging, we note that the GLP-1 agonist space is highly competitive, and PEX168 will have a high bar
to clear if it is to compete against heavyweights like Trulicity, Victoza, and Ozempic - market leaders with
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impressive profiles for combination glucose-lowering, weight-loss, and CV protection. Notably, PEX168 is
already approved in China, launched earlier this year under the brand name Fu Laimei.

New REWIND Stroke Outcomes Data: Dulaglutide Reduces the Risk of Non-Fatal
(But Not Fatal) Stroke and Protects Against Ischemia (But Not Hemorrhage)

Dr. Hertzel Gerstein unveiled new REWIND data, diving deep into stroke outcomes with Lilly's
GLP-1 agonist Trulicity (dulaglutide). Released only a few months ago at ADA 2019, the REWIND trial
demonstrated a 12% relative risk reduction on 3-point MACE (HR=0.88, 95% CI: 0.79-0.99) with dulaglutide
vs. placebo, with strong consistency between both the primary (69% of participants) and secondary (31%)
prevention cohorts. Overall, dulaglutide showed a 24% relative risk reduction for fatal and non-fatal stroke
(HR=0.76, 95% CI: 0.62-0.94; p=0.010). This effect seems to be driven primarily by nonfatal stroke (HR =
0.76, 95% CI: 0.61-0.95; p=0.017), as there was no significant effect of dulaglutide on fatal stroke (HR = 0.78,
95% CI: 0.47-1.30; p=0.34), and only a very small number of fatal strokes occurred in the trial. Furthermore,
dulaglutide's protective effects apply only to ischemic stroke (HR: 0.74, 95% CI: 0.59-0.94; p=0.012), not
hemorrhagic stroke (HR: 1.05, 95% CI: 0.55-1.99). According to Dr. Gerstein, although the mechanistic
insights that can be gleaned from CVOTs are limited, this finding suggests that dulaglutide's protective effects
relate to ischemia, or diminished blood supply, rather than ruptured blood vessels. The investigators
additionally examined the impact of dulaglutide on "disabling stroke" - that is strokes with a modified Rankin
severity score ≥3. Interestingly, dulaglutide showed an impressive 26% risk reduction for disabling stroke
(HR: 0.74, 95% CI: 0.56-0.99; p=0.042), but the overall distribution of Rankin scores between the strokes
that occurred in the dulaglutide and placebo groups were not significantly different (p=0.18). This indicates
that while dulaglutide does reduce the risk of disabling strokes (and strokes in general) from occurring, if a
stroke does occur the drug does nothing to reduce its severity. As Dr. Gerstein put it "there is a comparable
distribution of stroke severity if you're unfortunate enough to have a stroke, regardless of which drug you
were on." Finally, in exploratory subgroup analyses there appeared to be no heterogeneity in dulaglutide's
stroke-protective effects according to sex, BMI, A1c level, or absence vs. presence of existing CV disease (i.e.
primary vs. secondary prevention).

▪ Highlighting a 2019 meta-analysis of all five reported GLP-1 agonist CVOTs, Dr.
Gerstein pointed out that risk reduction for stroke was the highest of any MACE
component (HR = 0.84, 95% CI: 0.76-0.93, p<0.0001). In fact, the only GLP-1 agonist not to
show significant risk reduction for stroke was ELIXA (for Sanofi's lixisenatide), although we've
heard ample commentary that the entirely post-recent-ACS population enrolled in ELIXA was likely
too sick for lixisenatide to confer any benefit (i.e., the population was 'too far gone'). While the
overall CV benefits of GLP-1 agonists are clear, Dr. Gerstein suggested that the especially potent
effect on stroke risk reduction may point to a particular effect of GLP-1 agonists on the brain. (To
this end, just yesterday we saw promising preclinical data on GLP-1 agonists for the treatment of
neurodegenerative disease).

Novo Nordisk Symposium Highlights GLP-1 + SGLT-2 Combo Therapy and Lack of
GLP-1 Penetration - Could Oral Sema Move the Needle?

GLP-1s stole the show at Novo Nordisk's packed corporate symposium on moving beyond the
standard in diabetes and obesity care, led by a star-studded cast including Drs. Rory
McCrimmon, Subodh Verma, Ofri Mosenzan, Thomas Wadden, Melanie Davies, Vanita Aroda,
and more. Themes from the session included (i) optimized use of GLP-1s for patients with type 2 diabetes;
(ii) optimized use of GLP-1s for patients with obesity; and (iii) the future of GLP-1s. Read on for some top
highlights below!

§

Dr. Rory McCrimmon focused on the potential benefits of combining GLP-1s and SGLT-2 inhibitors for
patients with type 2 diabetes, displaying a particularly helpful table of the two drugs' possible
counterbalancing effects. For example, hepatic glucose output is negatively impacted by the use of an SGLT-2
inhibitor; however, adding a GLP-1, which beneficially decreases glucose production, can neutralize the effect
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for patients. Dr. McCrimmon cited the AWARD 10, DURATION 8, and LIRA-ADD2SGLT-2i clinical trials as
evidence of the combination's success.

▪ Dr. Thomas Wadden and Dr. Ofri Mosenzan tackled GLP-1 usage in patients with
obesity - the former focusing on intensive behavior therapy (IBT) and the latter on
combination usage with basal insulin. Dr. Wadden presented data from the SCALE IBT trial
(n=282), which combined liraglutide 3.0 mg with IBT (prescribed exercise of 250 min/week,
reduced caloric intake based on body weight, and 23 IBT counseling visits) for patients with a BMI
≥30 kg/m but without diabetes. In the study, behavioral counseling with placebo induced a mean2

reduction in baseline weight of 5.4% at six months, confirming the effectiveness of brief IBT alone.
Although six-month results did not differ greatly for those additionally on liraglutide, patients who
stayed on the therapy at week 56 saw an impressive loss of 9.1% of baseline weight. Dr. Mosenzan
focused on the SCALE Insulin trial (n=396) which looked at liraglutide 3.0 mg + IBT vs. placebo +
IBT in patients with overweight/obesity and basal insulin-treated type 2 diabetes. Cumulative
results showed that patients also on liraglutide were 3.3x more likely to achieve ≥5% weight loss, A1c
<7%, and no documented symptomatic hypoglycemia (p=0.0006) - these results are incredibly
encouraging, and overall, we see tremendous potential for GLP-1s in the evolving field of diabetes
treatment.

▪ In terms of the future of GLP-1s, oral semaglutide was the obvious center of attention.
While the overall audience opinion on oral semaglutide was generally positive (praise for the
PIONEER trials received light but spontaneous applause), the question of pricing, and more broadly
why only ~10% of eligible patients are on GLP-1s, did seem to be a hot topic from the audience. In
response to this query, both Dr. Melanie Davies and Dr. Vanita Aroda pointed to lack of provider
comfortability as a major factor. Dr. Davies noted that while DPP-4 inhibitors are similarly priced to
GLP-1s in her native UK, DPP-4 inhibitors are still far more often prescribed. Dr. Aroda added that
some practitioners feel less prepared to put their patients through careful dose escalation and
explain GI side effects compared to other drugs. We're hopeful that oral semaglutide could help to
bend the curve here by reducing injection burden (perceived or real). To end Q&A, the panel
collectively agreed that the challenges with GLP-1 accessibility are not just in the United States and
Europe but also in Africa and Asia - we wholeheartedly agree and hope that the conversation on
access is not just limited to those who have the means to speak about it!
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Post-Hoc Analysis of DURATION-8 Trial Hints at NAFLD/NASH Benefits with
GLP-1/SGLT-2 Combination Therapy

A post-hoc analysis of the DURATION-8 trial showed improvements in liver fat and fibrosis
with combination therapy of the GLP-1 agonist exenatide and SGLT-2 inhibitor dapagliflozin.
As a reminder, DURATION-8 compared exenatide/dapagliflozin combination therapy against both
monotherapies alone, finding significantly greater A1c reductions and weight loss with two agents vs. one over
two years follow-up. At baseline, >81% of the DURATION-8 population (mean age 55 years; mean A1c 9.3%;
mean BMI 33%) had fatty liver/steatosis and >9% had more severe liver fibrosis. In participants on
exenatide/dapagliflozin combination therapy, the prevalence of fatty liver fell 10.5% and the prevalence of
steatosis fell 6.1% after 28 weeks of therapy. Also at this time point, the proportion of patients with liver
biomarker scores indicating the presence of advanced fibrosis fell 4% for those on the combination therapy
regimen.

▪ Several individual GLP-1 agonists and SGLT-2 inhibitors have been investigated in
NAFLD/NASH, but to our knowledge this is the first large-scale examination of GLP-1/
SGLT-2 combination therapy. The study author, Dr. Cristian Guja (Carol Davila University,
Bucharest, Romania) underscored that DURATION-8 wasn't powered to investigate NAFLD/NASH
outcomes and didn't include any histological examination or imaging of the liver, so these findings
are by no means definitive and must be validated in a dedicated prospective trial. That said, we find
the results very encouraging. About half of people with type 2 diabetes and obesity are estimated to
have NAFLD, so it is a very attractive proposition for diabetes combination therapy to double as
therapy for liver disease. Of course there is also no shortage of novel agents in development for
NAFLD/NASH in the ever-expanding competitive landscape.

Ellipse Trial Shows Encouraging Results for Liraglutide in Adolescents with Type
2 Diabetes

University of Birmingham's Dr. Timothy Barrett presented results from the Ellipse trial,
demonstrating the efficacy of GLP-1 agonist liraglutide as an add-on to metformin in
adolescents with type 2 diabetes (n=134). After 26 weeks, from a baseline A1c of 7.5%, average A1c fell
0.64% with liraglutide vs. a 0.42% rise in A1c with placebo (p<0.001). This difference persisted at the 52 week
mark: A1c reductions with liraglutide stood at -0.50%, vs. +0.80% with placebo (p<0.001). Liraglutide also
produced improvements in other key secondary outcomes, including FPG (-19 mg/dl vs. +14 mg/dl with
placebo at 52 weeks) and proportion of patients who attained an A1c <7% (64% vs. 37% with placebo at 26
weeks). Over the full study period, the most common adverse events were nausea, vomiting, and diarrhea, as
is typical for GLP-1 agonists. As for hypoglycemia, there were more symptomatic (19 vs. 6) and asymptomatic
(21 vs. 12) events in the liraglutide-treated group vs. the placebo-treated group. During Q&A Dr. Barrett
elaborated that this is something to further explore to ensure the safety of liraglutide in this patient
population. Liraglutide is not associated with increased hypoglycemia risk in adults, and one likely
explanation is that the majority of these hypoglycemia events occurred in patients who were additionally
taking insulin (one of the only medications approved for adolescents with type 2 diabetes). Overall, the Ellipse
results are encouraging for the use of liraglutide in this under-served patient population. In the ensuing Q&A,
Dr. Barrett affirmed that the results of this trial will change his own clinical practice. In his words, "I'd much
rather use liraglutide than insulin." As a reminder, FDA approved Victoza in this patient population in June
2019.

▪ At ADA 2016, we were warned that the incidence of early onset type 2 will increase in
the coming years, especially in underserved minority groups. This adds additional
urgency to the need for therapies beyond metformin and insulin in this patient population,
especially given the increased risk of especially aggressive diabetes complications with such an early
onset of disease. We would imagine that liraglutide's CV benefits are especially meaningful for this
population as well.
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Dulaglutide Treatment in People with Type 2 and Binge Eating Disorder: A New
Parameter in Prescriber Decision Making?

Dr. Andrea Da Porto discussed how GLP-1 agonists may confer superior weight loss by
reducing binge eating behaviors in people with type 2 diabetes and binge eating disorder. After
12 weeks of treatment, non-drug naïve patients with diabetes and binge eating disorder given Trulicity
(dulaglutide) showed greater decreases in binge eating behavior, more weight loss, and better glycemic
control than patients given the sulfonylurea gliclazide. Specifically, patients on dulaglutide lost a median 1.9%
of fat mass (p<0.0001; vs. 0.2% fat loss in the gliclazide group) and showed a median A1c drop of 1.07
(p=0.009; vs. 0.75 drop in the gliclazide group). Change in binge eating symptoms was also significantly
associated with change in weight (p<0.0001) and change in A1c (p=0.033). Results potentially support the
theory suggested by preclinical studies and clinical case reports that GLP-1s can influence appetite regulation
by counteracting food cravings and overeating. Interestingly, the effects on body weight reported in the GLP-1
group were superior to what was expected from 12-weeks of treatment, further supporting the need to study
appetite regulation and identify binge eating disorder in the diabetes population. Overall, binge eating
disorder could represent a parameter for clinicians to consider in choosing among different therapeutic
options to treat people with type 2.

▪ Though results could mean promising strides in the future of both diabetes and binge
eating disorder treatment, results may have been affected by methodological limits.
This study's limitations include small sample size, brief follow-up period, and the known magnified
effects of GLP-1s on weight early in treatment. With this, no patients on dulaglutide stopped the
therapy prematurely due to side effects, which is often seen in clinical practice. During Q&A, an
audience member brought up a great point: SU use is often associated with weight gain. In response,
Dr. Da Porto stated that he doesn't believe such short use of gliclazide caused any confounding
weight gain and agrees that the study should be extended to determine if this confounder exists.

A Role for GLP-1 Agonists and GLP-1/GIP Dual Agonists in Treating Alzheimer's
and Parkinson's?

Henan University's Dr. Christian Hölscher discussed early evidence that incretin analogues
such as GLP-1 agonists and GLP-1/GIP dual agonists could be neuroprotective in Alzheimer's
and Parkinson's diseases. In rodent models of Alzheimer's disease, both lixisenatide (Sanofi's Lyxumia)
and liraglutide (Novo Nordisk's Victoza) improved memory, boosted synaptic plasticity, decreased the load of
beta-amyloid plaques in the brain, and reduced the number of activated microglia (suggesting an anti-
inflammatory mechanism). Similarly, in rodent models of Parkinson's disease lixisenatide and liraglutide
improved motor activity, preserved neurons in the substantia nigra (the main area of damage in Parkinson's
disease), and reduced activated microglia (again, pointing to anti-inflammation). On the heels of these results,
in-human trials of GLP-1 agonists in Parkinson's disease are underway. A 2013 trial showed improvements in
motor skills and cognitive performance with exenatide (AZ's Bydureon) in people with Parkinson's disease,
and these lasted three months after the drug treatment was stopped. Three additional phase 2 trials are
currently underway examining liraglutide (completion expected in 2019), lixisenatide, and semaglutide. Dr.
Hölscher showed additional data demonstrating that GLP-1/GIP dual agonists have an even more powerful
effect on rodent models of Alzheimer's and Parkinson's diseases. He has developed two novel GLP-1/GIP dual
agonists that are able to cross the blood-brain-barrier (not true for all diabetes drugs, particularly peptides)
and founded a new company, Kariya Pharmaceuticals, to advance these candidates through toxicology and
dose-response studies in humans.

▪ Why the beneficial effect for incretins? Dr. Hölscher noted that incretins normalize energy
utilization, reduce inflammation, and enhance cell repair. In the brain, this could translate to
protection against neurodegenerative disease.

▪ Although these results are incredibly early-stage, needless to say we are extremely
intrigued and eagerly look forward to watching the first in-human trials. Dr. Hölscher
noted that type 2 diabetes is a hypothesized risk factor for both Parkinson's and Alzheimer's, so
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these findings could add one more item to the (long) list of diabetes complications that are lessened
with GLP-1 agonists.

NAFLD/NASH Overview Stresses Need for Better Screening and Clinical
Phenotyping + Optimism for GLP-1

Dr. Elisabetta Bugianesi emphasized that clinical phenotyping needs to place focus on type 2
diabetes, hypertension, and metabolic syndrome in diagnosing NAFLD and determining which
patients need immediate attention. As obesity and type 2 diabetes make patients more likely to develop
liver fibrosis, which increases the risk of liver-related mortality, screening needs to start early to prevent the
subsequent progression of mild to severe fibrosis. Screening also needs to become more dynamic and take the
metabolome, proteome, and microbiome into account. Current screening modalities, like biopsies and
ultrasounds, are a snapshot in time and do not give clear indications of trends in liver health that are usually
non-linear. Dr. Bugianesi believes that markers of fibrolysis and fibrogenesis, if validated, may better suit
diagnosis and treatment monitoring. However, accuracy and accessibility of use need to be balanced in these
new screening methods.

▪ There is currently no long-term data on the efficacy of lifestyle, pioglitazone, and
vitamin E treatment on NAFLD, but GLP-1 agonists may hold promise. In the phase 2
LEAN trial, liraglutide showed safety and a 39% resolution in NASH (vs. 9% on placebo; p=0.019).
However, methodological issues like small sample size and low placebo response rate limit validity
of findings, and results could be confounded by weight loss effects. Looking ahead, the entire field is
excited for results of Novo Nordisk's phase 2 trial of semaglutide in NASH, expected to complete in
November 2019. See the complete NASH landscape here.

▪ Clinically meaningful outcomes in pre-cirrhotic NASH should prevent cirrhosis and
improve CVD-associated metabolic risk factors. This would shift clinical focus from
resolution of NASH and fibrosis to prevention. In the long-term, this translated to decreased rates of
liver and CVD morbidity and mortality.
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GLP-1 Agonists and DPP-4 Inhibitors Poster Highlights

Title Important Details
Dulaglutide in type 2 diabetic elderly patients: a

real world study
▪ This study analyzed the impact of

dulaglutide treatment in a population of

patients with type 2 diabetes over 70 years

old, as there is limited research in elderly

populations.

▪ Significant improvements in A1c, BMI,

and systolic blood pressure maintained at

six, 12, and 24 months. About 23% of

patients dropped out of the study.

▪ Researchers concluded that in real-world

settings, treatment with dulaglutide is safe

and effective in older patients with

comorbidities.

Oral semaglutide reduces appetite and energy

intake and improves control of eating in subjects

with type 2 diabetes

▪ Oral semaglutide's effects on appetite and

energy were studied in patients with type

2 diabetes in a crossover trial (n=15,

baseline A1c 6.9%, baseline BMI 30.8, 3.1

year average disease duration).

▪ Oral semaglutide use was associated with

38.9% lower total daily energy intake

(p=0.0001), fewer cravings (p=0.02),

better control of eating (p=0.01), and less

difficulty resisting food (p=0.02).

▪ Lower ad libitum energy intake when

taking oral semaglutide was associated

with greater decreases in body weight

after 12 weeks. Feelings of hunger

decreased while satiety and fullness

increased after a fat-rich breakfast. Those

taking oral semaglutide also had greater

control of eating, but this wasn't due to

increased food aversion.

Liraglutide and semaglutide improve cardiovascular

and renal outcomes across baseline BP categories:

analysis of LEADER and SUSTAIN 6

▪ A post hoc analysis of data from LEADER

and SUSTAIN 6 was performed in order to

evaluate potential effects of liraglutide and

semaglutide on blood pressure in patients

with type 2 diabetes and high CV risk.

▪ Liraglutide decreased the risk of CV and

renal endpoints across all four BP
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categories (normal, elevated, stage 1

hypertension, stage 2 hypertension).

Semaglutide showed similar effects but in

smaller samples with smaller CIs. Effects

were similar between both GLP-1s.

▪ Liraglutide and semaglutide were

associated with improved CV and renal

outcomes regardless of baseline BP.

The effect of once-weekly semaglutide on MACE,

blood pressure and lipids by race and ethnicity: a

SUSTAIN 6 post hoc analysis

▪ A post hoc analysis was performed on

SUSTAIN 6 data to determine if

semaglutide's effects on MACE, BP, and

lipid levels differed by race or ethnicity.

▪ MACE effects and lipids were consistent

across race and ethnicity subgroups, SBP

was reduced with semaglutide use in all

subgroups except Black/African

American, and HRs for nonfatal MI and

CV death in Black/African American

subjects slightly favored placebo (but

likely not clinically relevant).

▪ Overall findings reveal no difference in the

effects of semaglutide on MC, BP, and

lipid levels or safety among different race

and ethnicity subgroups.

Impact of microvascular disease on cardiorenal

outcomes in type 2 diabetes: an analysis from the

LEADER and SUSTAIN 6 clinical trials

▪ A post hoc analysis was performed on

cardiorenal risk data from LEADER and

SUSTAIN 6 to determine the effects of

liraglutide and semaglutide in patients

with microvascular disease.

▪ Liraglutide and semaglutide reduced the

risk of MACE and expanded MACE in all

patients and reduced the risk of

nephropathy in patients with

microvascular disease. MACE risk was

higher in patients with microvascular and

macrovascular disease versus

macrovascular disease in both treatment

groups.

▪ In both studies, patients with a history of

microvascular disease were at higher risk

for cardiorenal events. Risk of CV event
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was also higher in patients with any form

of vascular disease versus macrovascular

disease alone.

▪ Liraglutide and semaglutide reduced the

risk of cardiorenal events compared to

placebo regardless of baseline

microvascular disease status.

Cost-effectiveness of once-weekly semaglutide

versus empagliflozin in people with type 2 diabetes

and inadequate glycaemic control in Sweden

▪ This study sought to determine the cost-

effectiveness of semaglutide versus

empagliflozin in patients with type 2

diabetes in Sweden.

▪ Cost-effectiveness analysis with the

Institutet för Hälso-och

Sjukvårdeskonomi (IHE) Diabetes Cohort

Model found that semaglutide is more

cost-effective. Semaglutide was associated

with higher total costs but more quality-

adjusted life years (QALYs), longer time to

insulin initiation, and significantly higher

A1c reduction than empagliflozin.

Semaglutide conferred the lowest cost per

QALY in patients wither higher baseline

A1c and lower age.

▪ Early semaglutide treatment could better

reach target A1c and is of better value due

to lack of costs incurred from diabetes

complications.

Real-world weight change, adherence and

discontinuation among

type 2 diabetes patients initiating GLP-1 receptor

agonists (GLP-1RAs)

in the UK

▪ Real-world evidence on weight change,

patient adherence, and discontinuation of

GLP-1s was studied in patients with type 2

diabetes starting on GLP-1s in the UK.

▪ Only 32.6% of patients had clinically

meaningful weight loss, 64.5% of patients

were adherent, and 45.2% of patients

discontinued GLP-1 use after one year.

▪ Further research on GLP-1 treatment

adherence and discontinuation with real-

world evidence is needed.

Liraglutide as add-on to SGLT2 inhibitors in

patients with

inadequately controlled type 2 diabetes: a 26-week,

▪ The LIRA-ADD2SGLT2i trial studied the

effect of liraglutide and an SGLT-2 with or

without metformin combination therapy
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randomised,

double-blind, placebo-controlled trial
in patients with type 2 diabetes and

inadequate glycemic control. Focus was

placed on limitations in current

combination therapy data.

▪ A1c was significantly lower in the

liraglutide group after 26 weeks (-0.98%

change versus -0.30% for placebo;

p<0.001). More patients in the liraglutide

group also achieved A1c <7.0% and ≤

6.5%.

▪ Addition of liraglutide to SGLT-2 (with or

without metformin) was safe and superior

in glycemic control compared to placebo.

The effect of dulaglutide in glycaemic control

cardiovascular risk

factors and qualitative factors in type 2 diabetes

patients under

treatment with liraglutide

▪ This study investigated dulaglutide's

quantitative and qualitative effect in

patients who used to take liraglutide.

▪ Switching to dulaglutide in real world

settings leads to significant reductions in

A1c and improved weight in patients who

do not have tight glycemic control.

▪ Patients taking dulaglutide report higher

treatment satisfaction, compliance, and

quality of life.

Efficacy and safety of once-weekly semaglutide low

dose 0.5 mg

vs once-weekly dulaglutide high dose 1.5 mg in type

2 diabetes:

a post hoc analysis of SUSTAIN 7

▪ A post-hoc analysis of SUSTAIN 7 data

compared the effects of semaglutide low

(0.5 mg) and dulaglutide high (1.5 mg)

doses at week 40.

▪ Low-dose semaglutide conferred similar

improvements in glycemic control

(p=0.076) and significantly more weight

loss (p<0.0001) than high-dose

dulaglutide.

▪ Low-dose semaglutide also showed

similar safety profiled in patients with

type 2 diabetes previously uncontrolled on

metformin along with its greater benefits

than high-dose dulaglutide.

Efficacy and safety of semaglutide by background

sodium-glucose

cotransporter-2 inhibitor: a post hoc analysis of

SUSTAIN 9

▪ This post hoc analysis of SUSTAIN 9

aimed to determine whether the safety

and efficacy of semaglutide compared to
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placebo was consistent in subjects on

different SGLT-2s.

▪ No interaction was present between

individual SGLT-2s and treatment effects,

so the same efficacy is expected with

semaglutide regardless of background

SGLT-2 (canagliflozin, dapagliflozin,

empagliflozin).

▪ Addition of semaglutide to any SGLT-2

resulted in led to superior A1c (p<0.0001)

and weight reduction (p<0.0001)

compared to placebo without any new

safety issues.

Effects of dulaglutide and trelagliptin on beta cell

function after

one year in patients with type 2 diabetes: DUET-

beta extension study

▪ GLP-1 dulaglutide and DPP-4 trelagliptin

were compared to see if a difference exists

on beta-cell function between treatment

with each compound.

▪ Dulaglutide increased HOMA2-%β (beta

cell function) more than trelagliptin over

the 52-week study period without changes

in HOMA2-IR (insulin resistance) levels.

▪ Dulaglutide also reduced body fat mass

more than trelagliptin without reducing

skeletal muscle mass.

Estimated GFR (eGFR) loss with glucagon-like

peptide-1 (GLP-1)

analogue treatment: data from SUSTAIN 6 and

LEADER

▪ A post hoc analysis of SUSTAIN 6 and

LEADER data was performed to

determine the effects of semaglutide and

liraglutide on rate of kidney function loss

(eGFR slope) in patients with type 2

diabetes.

▪ Semaglutide 1.0 mg and liraglutide

treatment was associated with slower

annual rate of decline in renal function

among patients at high CV risk versus

placebo.

▪ GLP-1 treatment was more pronounced in

patients with reduced kidney function at

baseline (eGFR <60 mL/min/1.73 m ).2

▪ Total eGFR slope has been correlated with

hard renal outcomes, so treatment with

www.closeconcerns.com 32

https://www.easd.org/virtualmeeting/home.html#!resources/effects-of-dulaglutide-and-trelagliptin-on-beta-cell-function-after-one-year-in-patients-with-type-2-diabetes-duet-beta-extension-study-acdbff24-2d32-4e17-b161-65e219e4ac33
https://www.easd.org/virtualmeeting/home.html#!resources/effects-of-dulaglutide-and-trelagliptin-on-beta-cell-function-after-one-year-in-patients-with-type-2-diabetes-duet-beta-extension-study-acdbff24-2d32-4e17-b161-65e219e4ac33
https://www.easd.org/virtualmeeting/home.html#!resources/effects-of-dulaglutide-and-trelagliptin-on-beta-cell-function-after-one-year-in-patients-with-type-2-diabetes-duet-beta-extension-study-acdbff24-2d32-4e17-b161-65e219e4ac33
https://www.easd.org/virtualmeeting/home.html#!resources/effects-of-dulaglutide-and-trelagliptin-on-beta-cell-function-after-one-year-in-patients-with-type-2-diabetes-duet-beta-extension-study-acdbff24-2d32-4e17-b161-65e219e4ac33
https://www.easd.org/virtualmeeting/home.html#!resources/estimated-gfr-egfr-loss-with-glucagon-like-peptide-1-glp-1-analogue-treatment-data-from-sustain-6-and-leader
https://www.easd.org/virtualmeeting/home.html#!resources/estimated-gfr-egfr-loss-with-glucagon-like-peptide-1-glp-1-analogue-treatment-data-from-sustain-6-and-leader
https://www.easd.org/virtualmeeting/home.html#!resources/estimated-gfr-egfr-loss-with-glucagon-like-peptide-1-glp-1-analogue-treatment-data-from-sustain-6-and-leader
https://www.easd.org/virtualmeeting/home.html#!resources/estimated-gfr-egfr-loss-with-glucagon-like-peptide-1-glp-1-analogue-treatment-data-from-sustain-6-and-leader


semaglutide or liraglutide may provide

clinically relevant renal benefits.

SGLT Inhibitors Highlights
SUSTAIN 8 Full Results: Head to Head Trial Shows Superior A1c Reductions and
Weight Loss with Ozempic vs. Invokana

Dr. Ildiko Lingvay (UT Southwestern) presented full results from the SUSTAIN 8 trial of
Ozempic (injectable semaglutide) vs. Invokana (canagliflozin), demonstrating superior A1c
lowering and body weight reductions associated with semaglutide treatment. Full results were
also published today in The Lancet Diabetes & Endocrinology. On A1c from a baseline of 8.3%, semaglutide
1.0 mg drove a 1.5% reduction vs. 1.0% for canagliflozin 300 mg (p=0.0001), while on weight from a base of
90 kg, semaglutide gave a 5.3 kg drop vs. 4.2 kg for canagliflozin (p=0.0029). Impressively, semaglutide
helped a higher proportion of patients reach ADA's A1c target of 7% (66% reaching goal vs. 45% for
canagliflozin) and AACE's more aggressive A1c target of 6.5% (53% vs. 24%). On this point, Dr. Lingvay noted
that this 6.5% target is an especially challenging goal to achieve in clinic, and the fact that it was met by over
half of patients on semaglutide is very noteworthy.

▪ Semaglutide truly differentiated itself on weight loss outcomes, with 22% of patients
achieving ≥10% weight loss (vs. 9% for canagliflozin, p<0.0001). Moreover, a post-hoc analysis
showed that 7% of patients on semaglutide achieved ≥15% weight loss vs. 1% for canagliflozin
(p<0.0001) - this is highly notable, as Dr. Lingvay explained that it's the first time ever that a
glucose lowering agent has shown such weight loss. This impressive weight loss isn't surprising per
se (after all, Novo Nordisk has initiated a dedicated obesity program for semaglutide (Phase 3a STEP
program (four trials) initiated 2Q18; SELECT CVOT in obesity launched 3Q18; Positive phase 2 data
in obesity in 2Q17) but is striking to see against another efficacious therapy that also has significant
weight loss effects itself. Interestingly, the authors of the study, in the discussion section of the full
paper in The Lancet Diabetes & Endocrinology, point to potential synergistic weight loss effects
with SGLT-2s + GLP-1s given their putative distinct mechanisms of driving weight loss. Synergistic
weight loss effects with these two drugs would be a major win for patients and we hope to see studies
further exploring this possibility.

▪ Regarding clinical implications, SUSTAIN 8 results heartily support the notion of
using semaglutide over canagliflozin (and other SGLT-2s) as second-line therapy
when A1c lowering and weight loss are the primary concerns. However, an individualized
approach for each patient must still be applied, and we note that SGLT-2s may be favored in
situations where patients have established heart failure, are at risk for heart failure, or have CKD.
Patient preferences regarding using a once-weekly injectable therapy vs. a daily oral pill must also be
considered. Regardless of head to head comparisons between the class, it's clear that agents from
both classes are highly efficacious and that the broader community should continue working to
ensure as many patients as possible who can derive benefit are getting onto these drugs.

▪ Full results from SUSTAIN 8 dovetail nicely with those from PIONEER 2 (oral
semaglutide vs. empagliflozin) in generating a larger evidence base for semaglutide
vs. the SGLT-2 class. As a reminder, full results from PIONEER 2 were presented at ADA 2019,
showing that from a baseline of 8.1%, mean A1c declined to 6.8% for those on the oral GLP-1 agonist
(n=411) and to 7.2% for those on Lilly/BI's SGLT-2 inhibitor Jardiance (n=410) over 26 weeks
(p<0.05). In PIONEER 2, weight loss was similar in both groups: From a baseline 202 lbs, mean
body weight fell by 8 lbs with both molecules (non-significant p-value) - a majority of this weight
loss occurred in the first 26 weeks and was maintained through the full year.

www.closeconcerns.com 33

https://www.thelancet.com/action/showPdf?pii=S2213-8587%2819%2930311-0
https://www.closeconcerns.com/knowledgebase/r/ad3c5001#Semaglutide_CVOT_in_Obesity_Named_SELECT_Will_Begin_Sometime_in_2018_Phase_3_STEP_Trials_On_Track_for_Mid-2018_Launch2020_Readouts
https://www.closeconcerns.com/knowledgebase/r/ad3c5001#Semaglutide_CVOT_in_Obesity_Named_SELECT_Will_Begin_Sometime_in_2018_Phase_3_STEP_Trials_On_Track_for_Mid-2018_Launch2020_Readouts
https://clinicaltrials.gov/ct2/show/NCT03574597?term=select+semaglutide&rank=1
https://clinicaltrials.gov/ct2/show/NCT02453711?term=semaglutide+AND+once+daily&rank=5
https://www.closeconcerns.com/knowledgebase/r/2cad966e#Oral_Semaglutide_vs._Empagliflozin_Added_On_to_Metformin_Monotherapy_in_Uncontrolled_Type_2_Diabetes:_PIONEER_2


www.closeconcerns.com 34



DAPA-HF from the Endocrinologist's Perspective: Dr. Silvio Inzucchi Breaks
Down Divergent Metabolic Outcomes in People w/ and w/o Diabetes, Solidifying
Glucose Independent Mechanism of CV Benefit

Yale's Dr. Silvio Inzucchi presented metabolic outcomes from DAPA-HF, showing divergent
effects in people with and without baseline type 2 diabetes and reinforcing the notion that
cardiovascular benefits of SGLT-2s have little to do with glucose lowering effects. As a reminder,
DAPA-HF enrolled 45% of its participants with type 2 diabetes (3% were previously undiagnosed), with the
rest having prediabetes or no diabetes status. Importantly, treatment effect in terms of the primary endpoint
(CV death/HF hospitalization/urgent HF visit) was consistent across both subgroups of people with and
without diabetes. Metabolic outcomes between these two groups told a different story, however. On A1c,
people with diabetes saw a 0.2% drop compared to placebo at 8 months (the lower A1c drop than normally
expected was attributed to lower eGFR in the patient population), while people without diabetes barely saw
any difference at all with placebo (see graphs below). Weight outcomes told a similar story, with significant
reductions in the diabetes group and nearly identical curves in the group without diabetes (see graphs below).
Conversely, while effects on weight and A1c were different between the two groups, there were similar effects
on blood pressure and hematocrit levels. Based off of these findings, Dr. Inzucchi posited that there may be a
divergence of hemodynamic effects vs. metabolic effects in these two populations, with the possibility that
consistent hemodynamic effects across subgroups could be driving the consistent cardiovascular benefit.

▪ Dr. Inzucchi answered the question that appeared to be on the minds of many
endocrinologists in attendance: "Have we 'lost' this drug class to cardiologists?"
Indeed, in light of the numerous positive CVOTs for the class, now along with DAPA-HF results,
we've sensed (without question) heightened attention and enthusiasm from cardiologists regarding
SGLT-2s. Dr. Inzucchi acknowledged this and tempered these fears, noting that (i) yes, SGLT-2s will
see increased focus in cardiology because of their effects on heart failure regardless of diabetes
status, but such usage will require collaboration with endocrinologists; and (ii) 90% of the patients
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without baseline HF that still experience positive CV effects with the class are primarily seen by
endocrinologists, and it will be the job of endocrinologists to treat these patients with risk factors in
order to prevent HF from developing (or presumably worsening). After all, heart failure remains an
underrecognized complication of diabetes, as it represents the complication with the largest excess
risk of mortality-even larger than MI and other ischemic events. It will be the job the endocrinologist
to recognize risk factors for heart failure early on and have conversations with patients about
initiating SGLT-2 therapy before heart failure develops. (Of course, we could imagine cardiologists
having the same conversations.)

▪ Excitingly, Dr. Inzucchi hinted that future analysis of DAPA-HF will look at subgroup
effects in participants with prediabetes, along with potential evaluation of diabetes
prevention with SGLT-2s. When asked during Q&A about the prediabetes cohort in DAPA-HF
and whether any future analysis of this subgroup will be conducted, Dr. Inzucchi answered in the
affirmative and also seemed to indicate that Farxiga's potential in diabetes prevention could also be
studied. We're particularly intrigued by this possibility of SGLT-2s in people with prediabetes, and
whether such usage could represent an efficient diabetes prevention strategy that also exerts
important CV and renal protective effects. It's quite notable that DAPA-HF represents the largest
study to date that has used SGLT-2s in people without diabetes, and we hope to see further analysis
comparing Farxiga's effect in this population vs. in people with diabetes.

Dr. Javed Butler Gives Call to Arms for HF Prevention: "From My Perspective, All
Patients with Diabetes Are at Risk for Heart Failure" at Joint EASD/ESC
Symposium

An impassioned Dr. Javed Butler (Stony Brook University Hospital) pushed for further
investment into prevention of heart failure (HF), underscoring that HF prevention indications
should be given equal, if not more, weight than MACE outcomes. Dr. Butler was quick to note that
the crux of his argument is not to say certain diseases are more important than others, but rather, to draw
attention to the often-overlooked field of heart failure. According to Dr. Butler, while the prevention of CV
disease has been of interest for quite some time (the landmark Framingham Heart Study was initiated in
1948), the focus has always been on atherosclerotic cardiovascular disease (ASCVD), and consequently
myocardial infarction (MI) and stroke. HF was simply viewed as a product of ASCVD, and therefore, if ASCVD
could be treated, HF did not need to be its own independent target. In reality, recent statistics paint a
startlingly more negative picture of the state of HF. Dr. Butler cited that there will be 1,000,000 new onset
cases and rising of HF in the US in 2019, compared to 790,000 new/recurrent MIs and falling. In addition,
the risk of dying after hospitalization for heart failure (hHF) is 3x higher than that following hospitalization
for MI. Heart failure in patients with type 2 diabetes is even worse. A 2004 paper in Diabetes Care denoted an
astonishing 10-fold increase in mortality rate (HR=10.6; 95% CI: 10.4 to 10.9) in patients ≥65 years old
(n=151,738) with type 2 diabetes and HF, as opposed to those without HF.

▪ Dr. Butler listed numerous ways HF prevention has being neglected in the past,
including (i) lack of research, grants, and publications; (ii) its absence from the Framingham Risk
Score and ACC/AHA Pooled Cohort Equation; (iii) non-requirement in FDA Guidance on CV safety
in diabetes medications; (iv) perception as a "soft," subjective, and less important endpoint than
MACE; and (v) lack of ACC/AHA, HFSA, ESC, or ACP guidelines on HF prevention. Of note, even
when trials successfully reduce HF, these findings are often considered neutral or even negative
unless MACE is reduced.

▪ "We sometimes get really lost in the HFpEF, HFrEF, and HFmEF 'this and that' but for
the purposes of my talk, it is an absolutely unimportant discussion. Whether you have
this ejection fraction or that ejection fraction HF has therapeutic implications for
management of HF, but when you're talking about prevention of HF in a person who
does not have HF, it does not matter which HF you are preventing because the
outcomes for all forms once you develop it are horrible." Dr. Butler warned audience
members to not get lost in the semantics of HF when considering prevention, as over-complication
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can sometimes impede meaningful results. As an example, Dr. Butler brought up the controversy
surrounding the HF reductions seen in SGLT-2 inhibitor CVOTs, calling the criticism of "we don't
know baseline ejection fraction in these populations" that has often been brought up as "completely
meaningless." In another light, he added, "If you prevent MI in someone with clean arteries or
prevent MI in someone with 50-70% stenosis, how many times in a study that prevents MI would
you say, 'I'm not going to believe it because there was no hard cap on stenosis'?…If you've prevented
an MI, you've prevented an MI" - just as any prevention of HF is a meaningful result.

▪ Dr. Butler finished his talk by highlighting the current tools available to patients with
type 2 diabetes to prevent HF. From his perspective, all patients with diabetes are at high risk
for heart failure, so there is less of a need to dissect if risk is high or low. Measures like not smoking,
exercising, weight loss, and now perhaps SGLT-2 inhibitors are universally helpful across the
population. We commend Dr. Butler on his call to action and certainly agree - it's time to make HF a
real priority. We would love to see more investment in clinical trials that address HF prevention in
patients with type 2 diabetes who not only have had HF, but also those who have not, along with
trials in type 1. That being said, we are of course looking forward to results from DELIVER
(dapagliflozin in HFpEF), EMPEROR-Preserved and EMPEROR-Reduced (empagliflozin in HFpEF
and HFrEF), and SOLOIST-WHF (sotagliflozin post-worsening HF) on the heels of landmark
positive results from DAPA-HF.

Excitement Abound for DAPA-HF: KOLs Highlight "Transformative" Results,
Note Disconnect Between CV Benefits and Glucose Lowering; Could Dapa-HF
Help Overcome Inertia?

Across many of the industry symposia running during Day #1 of EASD 2019, we sensed
tremendous excitement for the just-presented AstraZeneca Dapa-HF results, with multiple
KOLs today commenting on the landmark nature of the trial. As a reminder, on the primary
composite outcome of CV death/HF hospitalization/urgent HF visit, dapagliflozin treatment delivered a 26%
relative risk reduction when compared to placebo (HR=0.74; 95% CI: 0.65-0.85; p=0.00001; NNT=21) in
HFrEF patients (both with and without diabetes, with consistent effects across both subgroups) in Dapa-HF.
Today, Canada's Dr. Subodh Verma characterized the trial as "transformative" and asserted that these results
will "truly usher in a new day in the way we think of SGLT-2 inhibitors in the treatment of heart failure in the
presence or absence of diabetes." During multiple presentations over the course of the day, Dr. Verma came
back to Dapa-HF time and time again, stressing the magnitude these results will have in shifting treatment
paradigms in the space. We sensed that Dr. Verma wanted to convey the impressiveness of Dapa-HF results,
especially in regard to the "high hurdle" it had to clear to show significant benefits: the benefit it
demonstrated was on top of excellent standard of care therapy (no kidding, including 11% of patients that
were on Novartis' highly effective Entresto). Dr. Verma underscored that "it's not always that you come across
such a profound efficacy signal" - and we couldn't agree more, especially considering the buzz that Dapa-HF
generated at ESC 2019 where results were first presented. The fact that dapagliflozin still displayed such a
robust effect beyond standard of care is what prompted Dr. Verma to posit that dapagliflozin will become a
"foundational therapy" for heart failure, regardless of diabetes status. Whoa - over 25 million people globally
are estimated to have heart failure and it's mounting.

▪ Dr. Verma also believes that Dapa-HF will help solidify the fact that CV benefits
associated with SGLT-2 inhibitors are completely decoupled from glucose lowering
effects. A potential benefit of this is that it seems to be helping cardiologists overcome therapeutic
inertia in their patients with ASCVD in whom they have been somewhat reluctant to prescribe
SGLT-2s (and GLP-1s) to. Dr. Verma asserted: "Dapa-HF will help cardiologists overcome inertia in
patients with ASCVD. We have patients with ASCVD who deserve these therapies, but the fact that
these agents were presumed to be glucose lowering per se and agents that cardiologists should not
dabble with, has been demystified after Dapa-HF. If anybody thinks that these effects are related to
glucose after Dapa-HF, they need to think about that some more time." We note that prescription
rates of SGLT-2s and GLP-1s among cardiologists remain troublingly low (see Dr. Mikhail
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Kosiborod's talk on this topic at ESC 2019 for more), and we are hopeful - actually, we're optimistic -
that Dr. Verma's prediction on Dapa-HF turning the tide may come to fruition.

◦ During a Lilly/BI symposium, Dr. Kausik Ray (a very highly regarded
preventive cardiologist from Imperial College, London) emphasized a similar
point. He noted that Dapa-HF demonstrates the disconnect of its mechanism of action in
terms of CV benefit from glucose lowering: "Glucose lowering is important but for this
endpoint it's not really relevant. What we should be thinking about is organ preservation
and improving outcomes." From our view, of course glucose-lowing is important, but it's
not the mission of cardiologists - allowing that to be a bonus is more than fine.

▪ University of Glasgow's Dr. Mark Petrie echoed many of Dr. Verma's sentiments while
also pointing out that these results should prompt greater collaboration between
cardiologists and diabetologists. Dr. Petrie noted that since not all the patients in Dapa-HF had
diabetes, there must be more involved teamwork between diabetologists and cardiologists about
thinking how to fit these traditional "diabetes drugs" into cardiology. He struck a hopeful tone,
noting that greater collaboration could yield a better understanding of how these impressive benefits
are conveyed, along with ensuring that the right patients are benefitting from these treatments. On a
separate note, Dr. Petrie also underscored the reassuring safety data from Dapa-HF: "When I talk to
diabetologists, there's some concern about adding dapagliflozin to 'sick' patients that are already
taking a lot of other medications. The patients in Dapa-HF were these 'sick' patients. Despite this,
there were no adverse safety data - this is very, very reassuring data in the use of this drug in 'very
sick' patients."

Fortifying this enthusiasm for Dapa-HF was the news Monday morning (the timing could not
have been better) that FDA has granted a Fast Track designation to Farxiga in heart failure.
Our understanding is that this designation allows for more frequent communication between FDA and AZ, as
well as for rolling review of any future sNDA submission (meaning that FDA would review application
materials as they are ready, rather than waiting for the complete application). A Fast Track designation also
means that if Farxiga meets certain eligibility criteria in clinical findings, it could be granted Priority Review
for an expedited approval process (we think this might be likely given the landmark nature of Dapa-HF
results). This is a huge win for AZ and also comes on the heels of Farxiga earning a similar Fast Track
designation in CKD earlier this year. Elsewhere in the SGLT-2 inhibitor in heart failure landscape, Lilly/BI's
Jardiance gained a Fast Track designation in chronic heart failure in July 2019 - ultimately, this new
designation is a positive for the class.

SGLT-2 Inhibitors in Heart Failure Landscape: Ongoing Outcomes Trials

Drug Sponsor Trial Name Population Expected
Completion
Date

Jardiance

(empagliflozin)

Lilly/BI EMPEROR HF-

Preserved

Heart failure with

preserved ejection

fraction (n=5,250)

October 2020

Jardiance

(empagliflozin)

Lilly/BI EMPEROR HF-

Reduced

Heart failure with

reduced ejection

fraction (n=3,600)

June 2020

Farxiga

(dapagliflozin)

AZ DAPA-HF Chronic heart

failure with

reduced ejection

fraction (n=4,744)

Highly positive

results presented

at ESC 2019
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Farxiga

(dapagliflozin)

AZ DELIVER Heart failure with

preserved ejection

fraction (n=4,700)

June 2021

Zynquista

(sotagliflozin)

Sanofi/Lexicon SOLOIST-WHF Type 2 diabetes

and heart failure

(n=4,000), with

prespecified

subpopulation

examination of

those with type 2

and heart failure

with LVEF <50%

after admission for

worsening heart

failure

January 2021

EMPRISE: Additional Real-World Data Shows 26-34% Risk Reduction for
Jardiance vs. GLP-1 Agonists in Drug Initiators with Type 2

Dr. Elisabetta Patorno (Brigham & Women's Hospital) gave an engaging poster presentation
on EMPRISE, Lilly/BI's real-world evidence program for SGLT-2 inhibitor Jardiance, detailing
a 26-34% reduced risk of hospitalization for heart failure (hHF) vs. GLP-1 agonists in patients
with type 2 diabetes. These findings were fairly consistent with hHF outcomes from EMPA-REG, which
found a 35% risk reduction (HR = 0.65; 95% CI = 0.50-0.85; p=0.002) compared to placebo, on top of
standard of care. Importantly, Dr. Patorno pointed out that EMPRISE is an ongoing study, and the results
presented today are only representative of the two-year endpoint and participant enrollment number. Study
participants (n=52,824) were pulled from two commercial (Optum Clinformatics; Truven Health
MarketScan) and one federal (Medicare fee-for-service) database, then 1:1 propensity-score matched between
empagliflozin initiators and GLP-1 initiators. Patients were ~60 years old, 25% had a history of CV disease,
and ~5% had a history of HF. In terms of GLP-1 agonists being used, 56% of patients were on liraglutide, 24%
on exenatide, 16% on dulaglutide, and 4% on albiglutide. Primary outcomes were (i) hHF-broad, a heart
failure discharge diagnosis in any position; and (ii) hHF-specific, a heart failure discharge diagnosis in the
primary position. In the broad category, a 26% risk reduction was seen (HR=0.74; 95% CI: 0.60 to 0.90),
while the more specific definition gave a 34% risk reduction (HR=0.64; 95% CI: 0.40 to 0.996). Due to the
small number of events, further sub-analysis by type of GLP-1 could not yet be performed. Generally, we're
glad to see such robust results in what appears to be a lower risk population than was enrolled in EMPA-REG.

▪ During Q&A, Dr. Patorno noted that additional results on MI and CV death in
EMPRISE are to be reported at AHA 2019 in November.
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▪ See past data from EMPRISE below:

◦ CV efficacy and safety of empagliflozin vs. DPP-4 inhibitors (ADA 2019)

◦ hHF benefit of empagliflozin vs. DPP-4 inhibitors (AHA 2018)

Dr. Itamar Raz' Call to Action: "We Should Be Using SGLT-2s in Every Patient w/
A1c >6.5%" - Conversely, Dr. Melanie Davies Urges More Careful Use in Patients
Who Can Benefit Most

Dr. Itamar Raz advocated for broader use of SGLT-2s, proclaiming a "Call for Action" in terms
of earlier combination therapy with disease modifying drugs and personalized therapy based
off of cardiorenal status. In the wake of the DECLARE CVOT for Farxiga demonstrating benefit in a
broader patient population than previous trials have, Dr. Raz asserted that "I think we now have enough
evidence about efficacy and SGLTs and the need to put these drugs in the forefront of diabetes therapy.
Actually, in my mind, we should be using these in every patient with diabetes with an A1c above 6.5%." We
note that although DECLARE showed Farxiga's consistent benefit across a wide variety of subgroups -
including patients without established CVD in terms of hHF benefit - the large NNT for benefit in these
patients with treatment might make its efficient use intractable in clinical practice. In fact, Prof. Stefano Del
Prato brought this point up a few months ago at CODHy 2019. Dr. Melanie Davies also touched on this
concern in her independent commentary-see below.

▪ Dr. Raz commented on guidelines for treatment algorithms, with a broad message of
simplification so that the average family physician or GP "who has to already follow
50 different guidelines" can easily follow them. On the newly updated ESC/EASD guidelines,
Dr. Raz noted that he supports the idea of earlier use of SGLT-2s and GLP-1s, but worries that the
guidelines are too "CV and renal" focused - "we also have to focus on the pancreas, and we shouldn't
forget that glucose is also related to macrovascular and microvascular disease." It's clear that Dr.
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Raz thinks that patients early on in the course of type 2 diabetes progression should be prescribed
SGLT-2 inhibitors, regardless of the presence of multiple CV or renal risk factors. Presenting his
own idea for what the thrust of guidelines should be, Dr. Raz focused on the idea of simplicity with
his "SIMPLE" guidelines: Simple, (early) Intervention, Multiple risk reduction, Patient
centric/Personalized, Life changing, re-Evaluation. See below for Dr. Raz' proposed guidelines,
which he argues are simple, help to avoid therapeutic inertia, and help get patients on SGLT-2s and
GLP-1s depending on their personalized cardiorenal status.

▪ In an independent commentary, Dr. Melanie Davies rebutted some of Dr. Raz' points,
emphasizing that its "critical that future guidelines target those patients most likely to
benefit." Instead of Dr. Raz' broad vision of using SGLTs in nearly every patient with diabetes, Dr.
Davies outlined a more measured approach that focused on identifying the patients that may benefit
the most from these currently expensive therapies. We're hopeful about the potential of new risk
stratification tools-such as one presented based off of DECLARE data at ESC 2019-in carrying out
this ideal. Dr. Davies also noted that a new update to ADA/EASD consensus guidelines is in the
work to reflect data from DECLARE and CREDENCE, and that the committee is striving to be
"evidence based and proactive while also cognizant of the risk/benefit." We admire Dr. Davies'
commitment to progressive diabetes care.

DEFINE-HF: Farxiga Improves KCCQ But Not Primary Endpoint of NTproBNP

In one of the most packed sessions of the day, Dr. Mikhail Kosiborod and Dr. Michael Nassif
(both of Saint Luke's Health System) revealed new results from the DEFINE-HF trial,
demonstrating improved KCCQ (symptoms, function, and QOL) at 12 weeks for dapagliflozin
vs. placebo in patients with established HFrEF. Crucially, no significant difference in the primary
endpoint of NTproBNP (a biomarker for HF) was found, so secondary outcome results, including effect on
KCCQ, are considered exploratory. These findings further add to the outstanding 26% RRR on CV Death/
HHF in HFrEF patients seen in DAPA-HF. Although DEFINE-HF results notably did not generate the "ooh's
and ahh's" heard at ESC 2019 for DAPA-HF, we were excited to see a study specifically aimed at the patient
perspective (KCCQ is a patient-filled questionnaire). Check out the study's recent publication in Circulation
here.

▪ Background and rationale. Dr. Kosiborod opened the session with what he described as the "key
goals for treating patients with heart failure:" (i) reduce death and hospitalization rate; and (ii)
improve health status, including symptom burden, physical limitations, and QOL. Dr. Kosiborod
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noted that for HFrEF specifically, although there are some treatment options available that reduce
death and hospitalization (namely Novartis' Entresto), ones that reduce symptom burden are
essentially nonexistent. As no previous trials have focused on the early effects of SGLT-2 inhibitors
on HF-specific health status, DEFINE-HF was designed to fill this need.

▪ Inclusion criteria and patient characteristics. Key inclusion criteria included (i) HF for at
least 16 weeks (with or without type 2 diabetes); (ii) LVEF ≤40%; (iii) NYHA Class II or Class III
symptoms; and (iv) NTproBNP ≥400 pg/mL (or BNP ≥100 pg/mL). Patients were ~60 years of age,
obese (BMI ~32), with ~2/3 of patients having Class II HF and 1/3 having Class III HF. Uniquely,
nearly 40% of patients were African American, much higher than contemporary HF studies, which
we see as a big win for a traditionally underserved population in clinical trials. About 60% of
patients had type 2 diabetes (individuals with type 1 diabetes were excluded).

▪ Trial design. Following a 2-week screening period, participants (n=263) were randomized to
either dapagliflozin or placebo. Participants underwent the intervention for a relatively short time
period of 12 weeks.

▪ Results. No statistically significant difference was seen in the first primary endpoint of average of
6- and 12-week mean adjusted NTproBNP (HR=0.95; 95% CI: 0.84 to 1.08). On the second primary
endpoint of patients that achieve a meaningful improvement in health status (≥5-point increases in
average of 6- and 12-week KCCQ overall scores) or NTproBNP (≥20% decrease in average of 6- and
12-week NTproBNP) an HR of 1.8 (95% CI: 1.0-3.1, p=0.0386) favoring dapagliflozin was found.
Although Dr. Kosiborod warned of very small sample size during subgroup analysis, of note, there
was no difference between (i) those with or without diabetes; or (ii) different types of RAAS
treatment (ACE/ARB, ARNI, or neither). In terms of memorable secondary endpoints, there were
significant improvements in KCCQ total symptom, physical limitation, and quality of life scores but
not social limitation score. NNT for overall KCCQ was just 10. No significant change was seen in
6-minute walk test, A1c, or weight. Safety events were well-balanced in each group.

▪ During Q&A, Dr. Kosiborod remedied the inconsistencies between KCCQ and
6-minute walk test results by noting that KCCQ is much more specific to HF-related
limitations. He commented that the 6-minute walk test can also be affected by study coordinator,
as well as non-HF-related limitations such as "a knee hurting, having a cold, or not sleeping well." In
general, he pointed out that strong correlations between KCCQ and 6-minute

SGLTs in Type 1: Are We Being Overcautious + Not Considering Potential CV and
Renal Benefits? Impassioned Calls for a Type 1 CVOT Grow!

Dr. Thomas Danne gave a passionate and powerful overview concerning the safe use of SGLTs
in type 1 diabetes. SGLTs in type 1 have been discussed at length over the past few years, and we were glad
to see Dr. Danne highlight several new initiatives in his talk aimed at improving safe use of these efficacious
agents, with many major points dovetailing nicely with his similar recent talk at Keystone 2019. First, Dr.
Danne reviewed several of the published risk mitigation strategies that have emerged recently: these include
the STICH Protocol published by Dr. Satish Garg and colleagues, the International Consensus document
spearheaded by Dr. Thomas Danne, and the recently published STOP DKA protocol authored by Drs. Irene
Hramiak, Bernie Zinman, and others. Excitingly, he also touched on multiple new efforts being undertaken on
this front: (i) the EASD e-learning module on adjunct type 1 therapy; (ii) ATTD education portal for industry
education on the subject; (iii) the KetoAWARE program for structured DKA education in type 1; (iv) several
HCP focused DKA education programmes; and (v) JDRF's call in requesting research grant proposals
investigating safe use of SGLTs in type 1 diabetes. Broadly speaking, we're enthusiastic about how this
emphasis on DKA prevention is spilling over into broader efforts toward DKA education and risk mitigation,
and are confident that with this focus that SGLTs can truly deliver its potential benefits to a wide range of
people with type 1.

▪ Dr. Danne opened his talk with an impassioned, off-script plea to not be over cautious
to the point of withholding important benefits to patients: "I'm a little bit angry. I
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completely understand with all the data that we have that we need to be cautious. But we also have
situation where people are starting to be over cautious. Tell me, if you would have a child with type 1
diabetes - at age 10, and you look through the data of the Swedish Diabetes Registry - you realize
that your child will lose 17 years of life (if a girl) or 14 years of life (if a boy), and you know that this
loss of life is due to increased CV mortality risk. Yes, there is a risk of DKA, and yes we are doing a
bad job so far, and yes I hope we will do a better job - but why are we so cautious that we have not
yet started trials in this very vulnerable pediatric population with a drug that has shown positive CV
mortality and renal outcomes effects in type 2 diabetes and in those without diabetes? Is it so
difficult to believe that they will have similar benefits in type 1 diabetes?"

◦ We couldn't agree more with Dr. Danne's passionate call to better study
potential CV and renal long term outcomes associated with SGLTs in type 1s,
as we believe this to be a major consideration in the risk/benefit profile of this therapy that
has not been assessed adequately. Earlier on in this same session, Dr. Thomas Pieber
similarly called for CV and renal outcomes studies for SGLTs in type 1 diabetes: "I think we
have to do an outcomes trial, a well-designed trial that looks into the implications of
SGLT-2 inhibitors in long term outcomes for CV and renal outcomes in type 1 diabetes." Of
course, Drs. Danne and Pieber are surely not the first thought leader to emphasize the
need for a type 1 CVOT. At EASD 2018, we heard Dr. Julio Rosenstock echo a similar
sentiment, saying that "if there was ever a need for a pragmatic CVOT, this is it - SGLT
inhibitors in people with type 1 diabetes at high risk for CV disease." At ADA 2018, Dr.
David Cherney offered an analogous call for a cardio/renal outcomes trial in type 1
diabetes, and Dr. Anne Peters shared that many of her type 1 patients ask for an off-label
SGLT-2 inhibitor primary for the cardioprotective benefits - this is clearly a topic on
people's minds, from patients to providers to KOLs. To be sure, we currently have zero
hard evidence on organ protection with these agents in type 1, though the mechanisms of
SGLT inhibition - which are not thought to be glucose-mediated - should theoretically play
out in type 1 diabetes much like they do in type 2 - see Dr. Per-Henrik Groop speak on this
this topic, from ATTD 2019 for more.

▪ Dr. Danne is also hopeful that EMA will eventually ease its current BMI restriction
and open up SGLT therapy to most patients with type 1. Currently, both dapagliflozin and
sotagliflozin have been approved by EMA, but with the stipulation that it can only be used in people
with a BMI ≥ 27. Dr. Danne noted that he "likes the idea of caution, but we now need to see if our
risk mitigation strategy works in the real world. Then, I think EMA will reconsider their original
guidelines and approve this drug for those with normal body weight as well."

▪ Dr. Danne firmly believes that DKA risk can be mitigated to the point of achieving
lower rates of DKA than seen in the many clinical trial programs of SGLTs in type 1.
We agree here, and are excited to see real-world evidence collected with dapagliflozin in type 1
patients in Europe once it is fully rolled out.

▪ The EASD released two, no-cost e-learning modules for healthcare providers on
adjunct type 1 therapy, with informational videos narrated by Drs. Danne and
Mathieu. The Rationale for Adjunct Therapies module began with a comparison of total mortality
between type 1 and type 2 diabetes from the Swedish Registry study to contextualize the importance
of type 1 adjunct therapy. This was further emphasized with a focus on unmet needs in glycemic
control (mean US A1c of 8.3% in type 1), severe hypoglycemia (7% surveyed reported severe
hypoglycemia in the last year), and DKA (8% reported DKA in the last year) from T1D Exchange
data. As higher A1c is linked with higher mortality, new adjunctive, non-insulin therapies like
metformin, amylin analogues, GLP-1 agonists, DPP-4 inhibitors, and SGLT inhibitors can improve
type 1 outcomes. The module states that SGLT inhibitors sotagliflozin and dapagliflozin are
pertinent treatment options for adults with type 1, but do come with the risk of DKA. Dr. Danne
concluded with a reminder that attaining glycemic control in type 1 is difficult, and that new
treatments are needed to complement intensive insulin therapy or CGM. SGLT inhibitors are of
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promise given that they promote more TIR, promote weight loss, as well as potentially promote beta
cell preservation, renal protection, and CV risk reduction. These modules provide a holistic view of
the type 1 diabetes drug landscape, with information on the less often discussed risk of DKA.
Resources like these, which include many short and informative videos with relevant data, are ideal
for physicians who may not have the time to sift through years of clinical trial data.

▪ ATTD also provides similar free, educational resources for those in industry with their
education portal. The SGLT-2 Inhibitor Use in Type 1 resource provides a plethora of information
for both endocrinologists and healthcare educators. Information is available via PowerPoint, and
topics include (i) disease burden in those with uncontrolled type 1; (ii) the DEPICT trial; (iii)
dapagliflozin's EU approval for type 1; (iv) dapagliflozin's vascular and renal outcomes in type 1; and
(v) managing DKA for patients with type 1 on SGLT inhibitors. The DKA management presentation
provided clarity on what DKA is, risk factors for DKA specific to those on SGLTs, and required
patient education before use. The presentation also highlighted the STITCH and STOP DKA
protocols, which are integral for providers to know when prescribing SGLTs to those with type 1.
Materials for facilitating a peer-to-peer education program on SGLT use were also available for
download in ten languages, with an option to request more translations. This slide deck led HCPs
through expected, normal insulin physiology, insulin's role as a type 1 therapy, the roles of different
adjunct therapies, and the mechanism, evidence, and safety of SGLT-2 inhibitors.

Combined, these resources made up ~300 slides of material, definitely ample for learning more
about what can lead to DKA and how to mitigate it. We hope other large diabetes organizations as
well as patient nonprofits join both ATTD and EASD in providing free, downloadable materials for
individuals to learn about advancements in diabetes clinical practice online. It is with resources like
these that the field is able to learn altogether, allowing HCPs to practice in unison when prescribing
newer medications, as well as preparing for and treating emergencies that may be linked to novel
therapies.

▪ The KetoAWARE Program is a free, downloadable educational program for structured
DKA education in type 1 diabetes, all the way from the biological mechanisms of DKA
to creating personal treatment plans for people at higher risk of DKA. The program uses
the metaphor of a factory to describe glucose metabolism, making it suitable for HCPs like diabetes
educators and community health workers who do not have extensive experience in medicine and
biomedical science. The program also heavily emphasizes euglycemic DKA, stressing the importance
of regular blood and urine ketone monitoring for those on SGLT inhibitors whenever they feel
slightly ill or "off." While the danger of DKA is underscored, the program provides information on
the physical signs of DKA to look out for, guidance on when to perform ketone measurements, and
ways to treat early stages of DKA with insulin and carbs. KetoAWARE also goes great lengths to
outline why one may be at increased risk for DKA (i.e. if they omit insulin, participate in intense
physical activity, or fast), along with using SGLT inhibitors. The program stresses that when in
doubt, patients should discontinue SGLT use until DKA or symptoms subside. If increasing bolus
insulin does not help symptoms subside, the program suggests finding caretaker support and getting
medical help to treat DKA properly. KetoAWARE importantly takes a holistic approach to explain
DKA, and we hope to see the resource translated for use by patients in the future, as well as in
languages beyond English and German.

▪ Beyond online educational programs, JDRF announced a call-in request for research
grant proposals investigating safe use of SGLTs in type 1 diabetes. The full announcement
requested letters of intent from researchers to study safe and effective use of SGLT inhibitors for
people with type 1. JDRF highlighted DKA risk as the biggest hurdle for SGLT use, with special focus
on euglycemic DKA. Letters of intent were due by October 28, 2019, and full applications are due on
January 8, 2020 with awardees receiving notification starting May 31, 2020. Projects are set to
begin on August 31, 2020.
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▪ Also, at Keystone 2019, renowned endocrinologist Dr. Anne Peters revealed her
personal DKA risk mitigation protocol, notably without any initial changes to insulin
dosing or BMI requirements, and with the added patient selection criterion of an A1c
<9.0%. This protocol was inspired by an impactful story with one of her patients. An "ideal" patient
with diabetes on an SGLT inhibitor underwent DKA and would have continued to if not for Dr.
Peters' informing doctors on call to increase insulin dosage instead of decreasing it as they had been
since the patient was hospitalized. Dr. Peters underscored that patient and provider education is a
crucial first step, and "even with the best job that I can do, I can't prevent DKA unless the rest of the
world understands this as well." She will be teaching her DKA risk mitigation protocol at this year's
upcoming Emergency Department Physicians meeting to inform this group about what to do when
low glucose levels are seen in tandem with high ketone levels. Patients who follow her protocol need
to be adherent with A1c <9.0% and an understanding of the risks of DKA and hypoglycemia from
SGLT use. Ketones should be tested in the morning for two weeks to establish a baseline, only after
this should low doses of SGLTs be initiated. Dosage should increase every 2 weeks based on ketone
levels, and insulin does should not be altered. Ketone monitoring should persist until a patient is
stable on their maximum dose but can be stopped two weeks after SGLT use has stabilized. Even
after daily ketone monitoring has stopped, patients should have ketone testing supplies readily
available. Patients should be advised to avoid a low-carb diet, hold SGLT use if sick, dehydrated,
planning for intense exercise, or during insulin pump failure. Practitioners should also teach
patients to increase carb and fluid intake and insulin dosage while holding SGLTs until ketones fall
to baseline. It is integral for HCPs to be on the same page for DKA treatment protocols, and we hope
the effort that doctors like Anne Peters take to share and distribute their successful protocols does
not go unnoticed. Actions like these support standard, effective protocols, and individual changes
can be made based on solid foundational approaches to provide the best care to patients.

SGLT-2s or GLP-1s for Renal Protection? KOLs Compare Data Between Classes;
Currently Favor SGLT-2s, But Future Data on GLP-1s (Namely Semaglutide's
FLOW Trial) Could Shift Debate

In reviewing renal outcomes data for SGLT-2 inhibitors and GLP-1 agonists, Dr. David Cherney (Toronto
General Hospital Research Institute) expressed more confidence with SGLT-2s given their impressive benefits
in outcomes trials on hard renal endpoints. Dr. Cherney asserted that renal outcomes data for the GLP-1 class
is "very interesting," as the class has been shown to reduce renal composite endpoints that include reducing
macroalbuminuria. However, the effect of the class does appear to be driven by this endpoint, as removing
macroalbuminuria considerations for these composite endpoints results in no significant benefits with
GLP-1s. Dr. Cherney noted that it's "still an open question that needs to be addressed in dedicated trials" and
pointed to Novo Nordisk's FLOW trial investigating semaglutide on renal outcomes as an important step for
the field in helping to answer this question. As a reminder, the FLOW trial was initiated in June 2019 and will
enroll 3,160 patients with type 2 diabetes and CKD (eGFR 25-75 ml/min/1.73 m ) for up to five years.2

Expected completion is August 2024, and the primary endpoint is a composite of persistent eGFR decline of
≥50%, reaching ESRD, and CV or renal death. Traditional MACE endpoints will also be measured and we
hope Time in Range and PROs will be also. This is a highly notable, first-ever renal outcomes trial among
GLP-1s, and it's clear that enthusiasm is high for the trial's potential in further informing renal benefits of the
GLP-1 class. We've sensed optimism from Novo Nordisk that more efficacious GLP-1s (such as semaglutide)
may be able to compete in the future with renal outcomes data from the SGLT-2 class, along with providing
the additional benefit of not losing their glucose lowering abilities in patients with a lower eGFR.

▪ Dr. Cherney's assessment of the GLP-1 class on renal outcomes aligns with broader
KOL consensus that we've gathered on the topic. In light of REWIND results, KOLs
appeared a bit underwhelmed by dulaglutide's efficacy on renal endpoints, and noted that data for
the GLP-1 class on these endpoints somewhat pale in comparison to those shown by the SGLT-2
class, to date.
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▪ Later on in the day, University of Helsinki's Dr. Per-Henrik Groop made this same
point in a Lilly/BI sponsored session, noting that GLP-1 renal outcomes data is primarily
driven by macroalbuminuria reductions and not on the same hard renal outcomes that the SGLT-2
inhibitor class has so impressively shown benefits on.

▪ Dr. Hiddo Heerspink also weighed in on the subject during AZ's symposium, asserting
that if he had to choose between a GLP-1 and an SGLT-2 in terms of protecting kidney health in a
post-ACS type 2 diabetes patient, he would surely choose the SGLT-2.

▪ Dr. Cherney also commented on the usage of SGLT-2s in patients with low eGFRs, asserting
that renal-protective effects are likely preserved across all eGFR levels. Indeed, although SGLT-2
inhibitors remain contraindicated for those with severe renal impairment (eGFRs below 45 mL/
min/1.73 m ), their benefits on renal outcomes have been significant in those with lower eGFR2

levels. Dr. Cherney noted that CANVAS, EMPA-REG, DECLARE, and CREDENCE all enrolled
patients down to an eGFR of 30 (with benefit still seen here), while ongoing dedicated CKD trials in
Dapa-CKD and EMPA-KIDNEY are going down even further in terms of eGFR (25 and 20,
respectively). Of course, the current contraindication for SGLT-2 inhibitors in those with eGFRs
below 45 is not because of potential safety concerns, but because of the attenuation of glycemic
benefits at lower eGFRs. Dr. Cherney predicted that the future of SGLT-2 inhibitors will include
broader use of the class in these patients with lower eGFRs, seeing as their impressive effects on
renal and CV outcomes are significant in these patients. We're curious whether results from Dapa-
CKD and EMPA-KIDNEY (along with those from CREDENCE) may help regulatory agencies
reconsider this contraindication. Dr. Cherney appeared confident on this front, noting that it's likely
that these labels will be changed to recommend usage in patients with eGFR's as low as 30 (he also
commented that this is already the case in Canada).

Additional Commentary on Positive Renal Data from DECLARE: Consistent
Effects in Patients with Relatively Normal Kidney Function Emphasized

Ofri Mosenzon (Hadassah Medical Center) gave a very similar presentation to ADA 2019 on
the positive renal outcomes from DECLARE, but seemed to focus today's talk on the drug's
renal benefit even in participants with relatively normal kidney function. As a reminder,
dapagliflozin conferred both (i) greater improvements in UACR and (ii) lower rates of UACR deterioration vs.
placebo - demonstrating the drug's potential in both CKD prevention and treatment for patients with type 2
diabetes. In today's talk, Dr. Mosenzon specifically drew attention to dapagliflozin's positive renal effects in
the DECLARE cohort with relatively robust kidney function in terms of UACR (<30 mg/g) and eGFR (>60
mL/min/1.73 m ). She noted that even with more than 50% of participants having not just normal2

albuminuria, but either undetectable or albuminuria <15 mg/g at baseline, there were significant
improvements in (i) renal-specific composite outcomes; (ii) sustained eGFR decrease ≥40% to eGFR <60; (iii)
ESRD; and (iv) renal death (slide below). Dr. Mosenzon emphatically pointed out that for the renal-specific
composite endpoint, there was "absolutely no relation to" baseline UACR and stated that dapagliflozin is
effective on renal specific outcomes at all baselines UACR.

▪ Dr. Melanie Davies agreed during independent commentary that there is no relation
between baseline UACR and the renal-specific composite endpoint but urged the
crowd to also consider the high NNT values in the high eGFR and UACR individuals
(NNT reaching up to 1250 in participants with the highest renal function). All in all, Dr. Davies
emphasized making intentional choices about which populations will most benefit from treatment -
we thought this was a very thoughtful qualification to make amongst the swath of positive renal
DECLARE data!
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Sotagliflozin in Type 1: Post-Hoc inTandem Analysis Confirms Greater Efficacy in
BMI >27 Group (Greater A1c Reductions, Time in Range Benefits, and Weight
Loss) with Potential DKA Risk Attenuation

Dr. Thomas Danne presented a post-hoc analysis of sotagliflozin's type 1 program sub-grouped
by BMI (above and below 27 kg/m , the cutoff point advised by EMA), demonstrating greater2

A1c reductions and time in range improvements with treatment in >27 BMI patients and
slightly lower DKA rates between groups. We noted considerable enthusiasm for this presentation,
which was part of a broader session on SGLTs in type 1 - in Europe, both dapagliflozin and sotagliflozin have
been approved by EMA with the same guidelines, which understandably is driving increased interested here.
Dr. Danne framed his talk by underscoring that any new type 1 therapy must balance its provided benefits
with any risks it may introduce, and that the BMI cutoff proposed by EMA is attempting to better triangulate
such a favorable risk/benefit profile. However, it's been unclear so far how exactly that decision was made,
and what data might support this guideline. We've seen pooled data from the DEPICT program for
dapagliflozin in type 1 presented as a poster at ENDO 2019, which showed that patients with a BMI ≥27
kg/m experienced less DKA than the overall, pooled population, while efficacy and CGM-based outcomes2

were similar between the ≥27 kg/m subgroup and the entire cohort. Encouragingly, our understanding of the2

pooled data of inTandem presented by Dr. Danne for sotagliflozin in type 1 suggest a similar finding, with
slightly lower DKA rates (low event rates surely complicate interpretation) accompanied by greater efficacy in
the higher BMI group. See slides below for breakdown on DKA rates (slightly lower in higher BMI group), A1c
differences (greater A1c drops in higher BMI group), time in range comparisons (large increase for higher
BMI group taking highest dose), and body weight comparisons (greatest effect in higher BMI group taking
highest dose). Of course, it's paramount to keep in mind (especially on DKA endpoints) that these event rates
are very, very low - a point that Dr. Danne emphasized when discussing the need for further investigation on
this point.

▪ Baseline characteristics: patient characteristics were generally well-balanced between the two
different BMI groups (above and below 27), with similar baseline age, male/female ratios, A1c, and
time in range. Notably, and understandably, baseline total insulin doses were significantly higher in
the BMI >27 group (~76 IU/day v s. ~46 IU/day). On this point, Dr. Danne speculated that this
higher baseline insulin dose associated with a higher BMI may be "part of the protective effect of
being overweight" in regard to DKA risk
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Dr. Subodh Verma: Patients at Risk for Heart Failure Should Be Treated "Before
the Horse Leaves the Barn" - No Need to Confirm Heart Failure Diagnosis Before
Initiating Treatment

Jumping into a conversation regarding when targeted evaluations for heart failure might be
initiated in an at-risk patient, Dr. Subodh Verma stressed that it's not necessary to actually
confirm a heart failure diagnosis before using SGLT-2 treatment. After all, the trials showing
robust benefits in heart failure prevention (namely DECLARE) did not discriminate treatment for those with
heart failure at baseline; instead, the trials were designed to show that at-risk patients could be treated and
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heart failure hospitalizations could be prevented without an actual heart failure diagnosis. Said Dr. Verma:
"These patients are at risk for heart failure and they should be treated before the horse leaves the barn. That's
how the trials were done and that's how the treatments should be used. Scientifically speaking, saying 'let me
find some heart failure before I start treating' is a disservice to our patients." This response came in regard to
an ongoing discussion of how to better identify heart failure in clinical practice, and what steps may be
necessary to make more targeted evaluations (such as completing an ECG). Dr. Verma felt that these steps
may be unnecessary in the context of deciding whether to use an SGLT-2 or not and made an analogy to the
use of statins not requiring such diagnosis before their use. We're glad to see Dr. Verma emphasize this point,
since we imagine that with data emerging on both the prevention (through DECLARE) and treatment
(through Dapa-HF) of heart failure, there may be some ongoing confusion on how to best initiate and use
these therapies and in which patients.

12-Week Dapagliflozin Treatment Significantly Improves CKD Urinary
Proteomics Score

Dr. Mie Klessen Eickhoff (Steno Diabetes Center, Copenhagen, Denmark) presented an
elegant diagnostic-focused study, documenting SGLT-2 inhibitor dapagliflozin's (AZ's Farxiga)
beneficial effects on urinary proteomics score CKD273 in patients with type 2 diabetes and
albuminuria. As background, CKD273 is a panel of 273 unique urinary peptides that allow for early
detection of chronic kidney disease (CKD). The peptides are primarily derived from either (i) fragments from
the kidney (thought to be a marker of kidney fibrosis); or (ii) fragments from the blood (suggested as a marker
of glomerular leakage). Research by Zurbig et al. published in Diabetes has shown that CKD273 successfully
predicts progression from normo- to macro albuminuria 1.5 years before the occurrence of microalbuminuria
in patients with diabetes. A CKD273 score of 0.343 distinguishes those with CKD from controls, and a score of
0.154

▪ In order to assess the effect of SGLT-2 inhibition on CKD273, a randomized, placebo-
controlled, cross-over study (n=40) was performed comparing dapagliflozin (10 mg)
and placebo. Patients were randomized to one arm of the study for 12 weeks, followed by crossover
for a subsequent 12 weeks, with stable RAAS treatment throughout. Participants had to have (i) type
2 diabetes; (ii) A1c >7.5%; (iii) UACR ≥30 mg/g; and (iv) eGFR ≥45 mL/min/1.73 m .2

▪ Treatment with dapagliflozin significantly lowered CKD273 by -0.217 vs. placebo (95%
CI: -0.346 to -0.087; p=0.0014). This decrease in CKD273 score represented a significant
change from those at high risk to not at risk of developing microalbuminuria from
normoalbuminuria, as marked by a 0.154 cut-off value previously established by Lindhardt et al. No
significant change was seen in the 0.343 cut-off value, documented by Good et al., distinguishing
individuals with CKD from controls. We'd be curious to see how the values change in a more long-
term study, considering the short study duration.

▪ As a reminder, Farxiga is currently being studied in a larger, dedicated trial in CKD
(Dapa-CKD) which is expected to complete in November 2020. Previously, renal outcomes
analysis from DECLARE-presented at ADA 2019-highlighted Farxiga's positive effects on both eGFR
decline and UACR, with a 47% relative risk reduction on the renal-specific composite endpoint of
preventing ≥40% sustained eGFR decline to less than 60 mL/min/1.73m , end-stage renal disease,2

or renal death. Farxiga has also recently obtained a Fast Track designation from FDA for a potential
indication in CKD.

Novel Mechanisms of SGLT-2s: Increased BOHB Ketones in Type 1 Not Due to
Lipolysis

Dr. David Russell-Jones (University of Surrey, Guilford, UK) unveiled new results from a
small, mechanistic study aimed at investigating the pathophysiology of diabetic ketoacidosis
(DKA) in type 1 diabetes, in the presence and absence of SGLT-2 inhibitors. Of most interest, the
study uncovered that while patients on SGLT-2 inhibitor dapagliflozin did have significantly higher BOHB
ketone levels both at baseline and through 180 minutes of testing (AUC BOHB 149 ± 26 mmol/L*min0-180 min
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vs. 12 ± 18 for placebo; p=0.044), rising ketones were not caused by increased lipolysis (a previously
proposed mechanism of DKA) - both non-esterified fatty acids (NEFA) and rate of glycerol appearance (Ra),
well-established markers of lipolysis, were consistent between both arms.

▪ The study was designed as a double-blind, crossover trial (n=12) of participants with
type 1 diabetes using insulin pumps (40.7 ± 3.9 years old; BMI 26.2 ± 1.5 kg/m ).2

Participants were randomized to either dapagliflozin (1o mg) or placebo for seven days. On day
seven, patients underwent variable intravenous insulin infusion to maintain blood glucose at 5
mmol/L. H glucose was infused to measure glucose kinetics, as well as H glycerol to measure5222

rate of lipolysis. At isotopic steady state, participants had their insulin withdrawn and received
either day seven dapagliflozin or placebo, allowing blood glucose to rise (mimicking DKA). The
study was terminated at 600 minutes or upon reaching one of the pre-selected rescue parameters
including (i) blood glucose >18 mmol/L; (ii) bicarbonate <15 mmol/; (iii) venous pH <7.35; or (iv)
capillary BOHB >5.0 mmol/L. After a four-week washout period, the test process was repeated on
the other arm of treatment.

▪ There was no difference in rate of glucose appearance (Ra) between the two treatment
arms, however, dapagliflozin had a significantly greater rate of glucose disposal (Rd; 2727 ± 222
mmol/min/kg*min vs. 2006 ± 140 on placebo; p=0.0004), due to increased glucose clearance
through the kidney, as measured by increased urinary glucose excretion during 0-120 minutes (5.10
± 0.80 mmol/kg/min vs. 0.029 ± 0.01; p=0.003). No significant differences were seen in cortisol,
growth hormone, or glucagon.

Merck Symposium Highlights SGLT-2 Inhibitor Steglatro; Anticipation for Early
2020 VERTIS CV Readout

A Merck-sponsored symposium provided a deep dive on the company's portfolio of oral
diabetes therapies: Pfizer-partnered SGLT-2 inhibitor Steglatro (ertugliflozin) and DPP-4
inhibitor Januvia (sitagliptin). Dr. Sam Dagogo-Jack (University of Memphis, Tennessee) provided a
deep dive on the ongoing and highly-anticipated CVOT for Steglatro, VERTIS CV. The trial's design has
several notable features: (i) The trial is strongly positioned as a secondary prevention study, enrolling 99.9%
of participants with established CVD; (ii) as we learned last year at EASD 2018, 23% of the VERTIS CV patient
population has a history of heart failure, bolstering the statistical power to investigate this crucial secondary
outcome. To this end, we believe VERTIS CV is also the only SGLT-2 CVOT to collect baseline heart failure
status in all participants, further boosting the study's ability to examine the increasingly apparent link
between SGLT inhibition and heart failure outcomes. Dr. Dagogo-Jack confirmed that enrollment is complete
(>8,000 participants) and the study is projected to complete in December 2019, with results available as early
as January 2020 (at one point it was as early as 4Q19). Commenting on the wave of positive SGLT-2 CVOTs in
general, nephrologist Dr. Ofri Mosenzon (Hebrew University Hospital, Jerusalem, Israel) provocatively
argued that we should start referring to these agents as "disease-modifying therapies" for their ameliorating
effect on the natural history of crucial diabetes complications like heart failure and CKD. Dr. Daniel Drucker
(University of Toronto, Canada) contextualized that this is "something that five years ago none of us could
have imagined" before the paradigm-shifting EMPA-REG OUTCOME readout at EASD 2015. Whew!

▪ Turning to Merck's DPP-4 inhibitor franchise, Dr. Juan Frias (National Research
Institute, Los Angeles, CA) highlighted the CompoSIT trial program. CompoSIT-R found
superior A1c-lowering with Januvia (sitagliptin) over AZ's SGLT-2 inhibitor Farxiga (dapagliflozin)
in patients with mild renal impairment (to the tune of -0.15%). This makes sense given that the
glucose-lowering mechanism of SGLT-2 inhibitors is strongly dependent on renal function.
CompoSIT-I found greater reductions in A1c and FPG when sitagliptin was continued vs. withdrawn
at the initiation of insulin glargine therapy, with no increase in hypoglycemia. Finally, CompoSIT-M
showed A1c benefits for adding sitagliptin during metformin uptitration vs. metformin alone.
Together, these trials show the relevance of Januvia for three common clinical situations: (i) As an
alternative to SGLT-2 inhibitors in people with renal impairment, (ii) as complement to insulin
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therapy (that boosts the glucose lowering with no added risk of hypoglycemia), and (iii) as an
addition to intensifying metformin therapy (sooner rather than later, to combat clinical inertia).

▪ Dr. Drucker kicked off the symposium with some words of wisdom for clinicians
eyeing exciting advances in beta cell basic science. "Let's apply the same stringent criteria to
basic science that we do in the clinical arena," he advised. Highlighting the poor replicability of early
basic science studies (given methodological differences) and imperfect translation from mice and
cell culture to humans, Dr. Drucker implored the audience not to "put too much faith in the latest,
greatest basic science finding." With exciting clinical trials, Dr. Drucker pointed out that people are
quick to acknowledge that the effect may not hold up in subsequent, larger and differently-designed
trials, or for other members of the same drug class. He argued that the same amount of nuance
should be applied when interpreting basic science findings.

EXSCEL Post-Hoc Provides First Long-Term Evidence of Cardiorenal Benefits
with GLP-1/SGLT-2 Combination Therapy

Dr. Lindsay Clegg presented results from a new post-hoc analysis of the EXSCEL CVOT for
AZ's GLP-1 Bydureon (once-weekly exenatide), demonstrating important potential cardiorenal
benefits with exenatide + SGLT-2 combo therapy. This analysis included participants in EXSCEL that
were also using open label SGLT-2 therapy during the trial (n=575), propensity matched with participants just
taking exenatide and participants only on placebo. In total, 8.7% of participants on exenatide picked up an
SGLT-2 inhibitor over the course of the trial, compared to 10.6% of placebo participants. On MACE, a non-
significantly lowered hazard ratio was seen, driven by nominally significant reductions in CV death. Risk of
all-cause mortality was also nominally significantly lowered with combo therapy vs. only exenatide and
placebo. Rates of serious hypoglycemia trended toward the combo therapy group, but was not significant. On
renal outcomes, improvements in eGFR slope were seen after SGLT-2 initiation in both the exenatide and
placebo groups, consistent with the remarkable renal-protective effects the class has shown. We're
encouraged to see this continued improvement in eGFR decline even on top of GLP-1 therapy. Moving ahead,
Dr. Clegg noted that an important question that needs to be answered is whether a patient needs to take both
of these therapies at the same time to garner potential additive benefits, or to simply have exposure to both at
different times. We hope to see further, more comprehensive, trials conducted to investigate these
possibilities.

▪ Of course, it's crucial to keep in mind that EXSCEL was not powered for this specific
analysis, making these results hypothesis generating at best.
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Novo Nordisk Symposium Highlights GLP-1 + SGLT-2 Combo Therapy and Lack of
GLP-1 Penetration - Could Oral Sema Move the Needle?

GLP-1s stole the show at Novo Nordisk's packed corporate symposium on moving beyond the
standard in diabetes and obesity care, led by a star-studded cast including Drs. Rory
McCrimmon, Subodh Verma, Ofri Mosenzan, Thomas Wadden, Melanie Davies, Vanita Aroda,
and more. Themes from the session included (i) optimized use of GLP-1s for patients with type 2 diabetes;
(ii) optimized use of GLP-1s for patients with obesity; and (iii) the future of GLP-1s. Read on for some top
highlights below!
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Dr. Rory McCrimmon focused on the potential benefits of combining GLP-1s and SGLT-2 inhibitors for
patients with type 2 diabetes, displaying a particularly helpful table of the two drugs' possible
counterbalancing effects. For example, hepatic glucose output is negatively impacted by the use of an SGLT-2
inhibitor; however, adding a GLP-1, which beneficially decreases glucose production, can neutralize the effect
for patients. Dr. McCrimmon cited the AWARD 10, DURATION 8, and LIRA-ADD2SGLT-2i clinical trials as
evidence of the combination's success.

▪ Dr. Thomas Wadden and Dr. Ofri Mosenzan tackled GLP-1 usage in patients with
obesity - the former focusing on intensive behavior therapy (IBT) and the latter on
combination usage with basal insulin. Dr. Wadden presented data from the SCALE IBT trial
(n=282), which combined liraglutide 3.0 mg with IBT (prescribed exercise of 250 min/week,
reduced caloric intake based on body weight, and 23 IBT counseling visits) for patients with a BMI
≥30 kg/m but without diabetes. In the study, behavioral counseling with placebo induced a mean2

reduction in baseline weight of 5.4% at six months, confirming the effectiveness of brief IBT alone.
Although six-month results did not differ greatly for those additionally on liraglutide, patients who
stayed on the therapy at week 56 saw an impressive loss of 9.1% of baseline weight. Dr. Mosenzan
focused on the SCALE Insulin trial (n=396) which looked at liraglutide 3.0 mg + IBT vs. placebo +
IBT in patients with overweight/obesity and basal insulin-treated type 2 diabetes. Cumulative
results showed that patients also on liraglutide were 3.3x more likely to achieve ≥5% weight loss, A1c
<7%, and no documented symptomatic hypoglycemia (p=0.0006) - these results are incredibly
encouraging, and overall, we see tremendous potential for GLP-1s in the evolving field of diabetes
treatment.

▪ In terms of the future of GLP-1s, oral semaglutide was the obvious center of attention.
While the overall audience opinion on oral semaglutide was generally positive (praise for the
PIONEER trials received light but spontaneous applause), the question of pricing, and more broadly
why only ~10% of eligible patients are on GLP-1s, did seem to be a hot topic from the audience. In
response to this query, both Dr. Melanie Davies and Dr. Vanita Aroda pointed to lack of provider
comfortability as a major factor. Dr. Davies noted that while DPP-4 inhibitors are similarly priced to
GLP-1s in her native UK, DPP-4 inhibitors are still far more often prescribed. Dr. Aroda added that
some practitioners feel less prepared to put their patients through careful dose escalation and
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explain GI side effects compared to other drugs. We're hopeful that oral semaglutide could help to
bend the curve here by reducing injection burden (perceived or real). To end Q&A, the panel
collectively agreed that the challenges with GLP-1 accessibility are not just in the United States and
Europe but also in Africa and Asia - we wholeheartedly agree and hope that the conversation on
access is not just limited to those who have the means to speak about it!

Novartis Symposium Highlights Heart Failure; Promise for SGLT-2s and Entresto
in HFrEF; Unmet Need Persists in HFpEF

A Novartis-sponsored symposium shed light on the increasingly apparent intersection of
diabetes and heart failure. Expectedly, a major focus of discussion was Novartis' heart failure therapy,
Entresto (sacubitril/valsartan), indicated for HFrEF. Great interest has surrounded the question of whether
Entresto's benefits extend to the increasingly common HFpEF, which is thought to be more tightly linked to
adiposity, obesity, and diabetes. Sadly for the diabetes and cardiology community, hot-off-the-presses data
from the newer PARAGON-HF trial indicate that this may not be the case. Entresto narrowly missed
significance on the primary endpoint of reducing CV death and total HF hospitalizations (p=0.06), and
subgroup analyses for hospitalization for HF and HF death were also not significant. Positive results in
PARAGON-HF would have represented the first ever for a potential treatment of HFpEF, and the two
cardiologists on the panel, Dr. Martin Cowie (Imperial College, London, UK) and Dr. Andriaan Voors
(University Medical Center Groningen, Netherlands), took this as an opportunity to underscore the unmet
need in this form of heart failure.

▪ Following promising signals for heart failure prevention in recent CVOTS, SGLT-2
inhibitors are also a source of great hope for the treatment of heart failure,
particularly in people with diabetes. To this end, Leicester's very highly regarded Dr. Melanie
Davies highlighted the DAPA-HF trial, which stole the show at this month's ESC meeting with a 26%
risk reduction on CV death and hospitalization for heart failure with AZ's Farxiga (dapagliflozin) in
HFrEF patients with and without diabetes. These results solidified dapagliflozin as the first SGLT-2
inhibitor to show benefit in heart failure, and the first SGLT-2 inhibitor to demonstrate beneficial
effects in a large-scale trial of people without diabetes. On this wave of excitement surrounding
SGLT-2s, we note that two additional trials are ongoing to address HFpEF specifically: EMPEROR-
Preserved for Lilly/BI's Jardiance, DELIVER for AZ's Farxiga.

▪ On the epidemiological front, Dr. Clifford Bailey (Aston University, Birmingham, UK)
provided an important reminder of why these trial results matter so much: The
combination of heart failure and diabetes is a "deadly duo." Diabetes increases the risk of
heart failure, and heart failure in turn increases the risk of diabetes. The combination of the two is
associated with high mortality: According to data from the Swedish Heart Registry, median survival
for patients with HF and diabetes is only 3.5 years (vs. 4.6 years for HF alone). Making matters
worse, therapy for heart failure and diabetes can sometimes counteract each other. Dr. Bailey
pointed out that thiazides, statins, and beta-blockers can potentially increase blood glucose, whereas
diabetes therapies (certainly TZDs and potentially SUs and insulins) can negatively impact heart
failure prognosis. This puts the importance of SGLT-2 inhibitors into perspective, with their
beneficial impact on both diabetes and HF.

Post-Hoc Analysis of DURATION-8 Trial Hints at NAFLD/NASH Benefits with
GLP-1/SGLT-2 Combination Therapy

A post-hoc analysis of the DURATION-8 trial showed improvements in liver fat and fibrosis
with combination therapy of the GLP-1 agonist exenatide and SGLT-2 inhibitor dapagliflozin.
As a reminder, DURATION-8 compared exenatide/dapagliflozin combination therapy against both
monotherapies alone, finding significantly greater A1c reductions and weight loss with two agents vs. one over
two years follow-up. At baseline, >81% of the DURATION-8 population (mean age 55 years; mean A1c 9.3%;
mean BMI 33%) had fatty liver/steatosis and >9% had more severe liver fibrosis. In participants on
exenatide/dapagliflozin combination therapy, the prevalence of fatty liver fell 10.5% and the prevalence of
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steatosis fell 6.1% after 28 weeks of therapy. Also at this time point, the proportion of patients with liver
biomarker scores indicating the presence of advanced fibrosis fell 4% for those on the combination therapy
regimen.

▪ Several individual GLP-1 agonists and SGLT-2 inhibitors have been investigated in
NAFLD/NASH, but to our knowledge this is the first large-scale examination of GLP-1/
SGLT-2 combination therapy. The study author, Dr. Cristian Guja (Carol Davila University,
Bucharest, Romania) underscored that DURATION-8 wasn't powered to investigate NAFLD/NASH
outcomes and didn't include any histological examination or imaging of the liver, so these findings
are by no means definitive and must be validated in a dedicated prospective trial. That said, we find
the results very encouraging. About half of people with type 2 diabetes and obesity are estimated to
have NAFLD, so it is a very attractive proposition for diabetes combination therapy to double as
therapy for liver disease. Of course there is also no shortage of novel agents in development for
NAFLD/NASH in the ever-expanding competitive landscape.

AZ's 38-Nation Observational DISCOVER Trial Sheds Light on Global Heart
Failure Trends

New data from AZ's observational, >15,000 person, 38-nation DISCOVER trial reveals trends
in the global prevalence of heart failure. DISCOVER is an observational longitudinal study of people
with type 2 diabetes initiating second-line glucose-lowering therapy; to date, data has been collected for 2
years. This study determined that nearly 2% of the DISCOVER population had heart failure at baseline. The
people with HF tended to be older (67 vs. 57 years), have a longer diabetes duration (8.2 vs. 5.5 years), and a
greater prevalence of coronary artery disease (45% vs. 6%) and chronic kidney disease (23% vs. 4%).
Furthermore, 60% of the DISCOVER population had the obesity-associated and harder-to-treat HFpEF.
Heart failure guru Dr. Mikhail Kosiborod has emphasized the uptick in HFpEF in epidemiological studies, in
line with the global obesity epidemic. This is a question from a clinical point of view, as none of the therapies
approved for HFrEF have meaningful effects in HFpEF. Over the course of two years follow-up, 2.6% of
DISCOVER participants developed heart failure, but this proportion rose to 15.3% for the subgroup of
participants with baseline coronary artery disease. The speaker, Dr. Suzanne Arnold (University of Missouri,
Kansas City, MO), elaborated that among these incident heart failure events, 74% were diagnosed in the
outpatient setting and 56% in the absence of coronary artery disease. (Dr. Arnold commented that in real-
world clinical practice most heart failure diagnoses are made in an outpatient setting, so other trials that
assess only HF hospitalizations are likely underestimating the true incidence.) One major limitation of the
DISCOVER study is variation in screening for diabetes complications between the different nations involved,
not to mention heterogeneity in the patient populations enrolled from each nation. That said, we admire the
richness of this data set, and are troubled by the comparatively high rates of heart failure in such a relatively
young population (mean=56.6 years old) with a relatively short duration of diabetes (mean=5.7 years).

▪ The ambitious DISCOVER program is proving to be a wealth of information about
global trends in diabetes complications. At ADA 2019 a separate DISCOVER analysis revealed
that people with type 2 diabetes initiating a second-line glucose-lowering therapy had a strikingly
high prevalence of microvascular (27%) and macrovascular (15%) complications after two years, and
people with macrovascular complications at baseline were at an extremely high likelihood for
recurrent events (OR=382, 95% CI: 2.47-5.90).

DECLARE Analysis Confirms Safety and Efficacy of Dapagliflozin in Elderly
Populations

Dr. Avivit Cahn presented a new analysis of the DECLARE CVOT, confirming Farxiga's
(dapagliflozin) safety and efficacy in older patients. The new analysis was spurred by authorities'
hesitance to prescribe dapagliflozin based on the lack of long-term safety data in patients over age 75 years.
Sub-group analyses were divided by age into <65 years, 65-75 years, and ≥75 years groups. All sub-group
analyses revealed homogeneity in renal and cardiovascular outcomes (save for slight heterogeneity in hHF)
that were either neutral or in favor of dapagliflozin. A1c decreased similarly among these age groups, dropping
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most in the ≥75 year-old group potentially due to these patients starting with lower weight at baseline,
according to Dr. Cahn. A larger majority of every age group on dapagliflozin showed A1c levels below 8% - a
boundary Dr. Cahn deemed relevant for older age groups that most likely have had diabetes the longest and
have more difficulties lowering A1c. Overall, dapagliflozin conferred lower serious adverse event incidence in
the general DECLARE study population, with volume depletion and acute kidney injury observed at no
increased risk between different age groups. Only diabetic ketoacidosis, urinary tract infections, and genetical
infections, common class-wide side effects, occurred more often among the elderly groups taking
dapagliflozin. Overall, Dr. Cahn believes that safety and efficacy data is in favor of dapagliflozin in older
populations and can even lead to an extended indication for the SGLT-2 inhibitor.

SGLT-2 Inhibitor Poster Highlights

Title Details and Implications
Comparison of responder and non-responder of

ipragliflozin and metformin for visceral fat

reduction: a blinded-endpoint, randomised

controlled study

▪ Study assessed characteristics of

responders vs. non-responders to SGLT-2

inhibitor or metformin based on % change

in visceral fat area (VFA)

▪ Japanese patients with type 2 diabetes on

DPP-4 inhibitor sitagliptin randomized to

ipragliflozin or metformin for 24 weeks

▪ Responders to ipragliflozin (≥11.01%) had

(i) larger baseline VFAs; (ii) high fasting

insulin; (iii) low a1microglobulin (a1MG);

and (iv) high glutamic pyruvic

transaminase levels

▪ Responders to metformin (≥4.66%) had

(i) larger baseline VFAs; (ii) high blood

pressure; and (iii) high (a1MG)

Assessment of liver function in patients with type 2

diabetes receiving ertugliflozin
▪ Pooled post-hoc analysis of seven

randomized, double-blind VERTIS

program trials

▪ Treatment arms included (i) ertugliflozin

5 mg (n=1716); (ii) ertugliflozin 15 mg

(n=1693); or (iii) non-ertugliflozin

(placebo, glimepiride, or sitagliptin)

(n=1450) over a 52-week treatment period

▪ Ertugliflozin 5 mg and 15 mg

demonstrated greater mean % reductions

in ALT and AST (measure of liver cell

injury) vs. non-ertugliflozin

▪ Changes in ALT and AST were weakly

associated with changes in A1c and body

weight for all treatment groups
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▪ No difference in fibrosis-4 index (measure

of liver fibrosis) between groups

Canagliflozin in patients with type 2 diabetes and

macroalbuminuria: data from the CANVAS

program

▪ Identify CV and renal effects of

canagliflozin on patients with type 2

diabetes and macroalbuminuria (UACR

>300 mg/g)

▪ Proportional effects of canagflilozin on

CV, mortality, and renal outcomes

consistent between participants with

macroalbuminuria and overall population

▪ Slowest absolute eGFR decline and

greatest absolute risk reduction in

composite renal outcome seen in patients

with macroalbuminuria

Effect of adding dapagliflozin as an adjunct to

insulin on urinary albumin-to-creatinine ratio over

52 weeks in adults with type 1 diabetes

▪ Pooled post-hoc analysis of DEPICT-1 and

DEPICT-2 trials to evaluate effect of

dapagliflozin (5 mg or 10 mg) on urinary

albumin-to-creatinine ratio (UACR) in

patients with type 1 diabetes and

albuminuria (UACR ≥30 mg/g)

▪ Dapagliflozin 10 mg group had a

significant decrease in UACR beginning at

Week 18 through Week 52 compared to

placebo; -31.1 (95% CI: -49.9 to -5.2,

p=0.02) at Week 52

▪ No significant difference was seen in the

dapagliflozin 5 mg group

Two-year effects of ertugliflozin on renal function
▪ Pooled post-hoc analysis VERTIS MET

and VERTIS SU to determine the effects

of ertugliflozin (5 mg or 15 mg once-daily)

on eGFR and albuminuria in patients with

type 2 over two-year period

▪ Transient, modest reductions in eGFR

seen in ertugliflozin group at week six

returned to baseline by week 104

▪ eGFR declined from baseline in non-

ertugliflozin group

▪ Reduction in albuminuria seen in patients

with albuminuria at baseline through

week 104
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An exploration of factors mediating the effects of

canagliflozin on heart failure in patients with type 2

diabetes

▪ Reduced risk of heart failure previously

identified (HR=0.67; 95% CI: 0.52 to

0.87) in CANVAS program

▪ Study aimed to identify factors mediating

heart failure benefit in patients with type

2 diabetes from CANVAS

▪ Early changes in (i) UACR; (ii) serum

bicarbonate; and (iii) serum urate

identified as mediating factors on HF

▪ Strong mediating effects from biomarkers

of volume and hematopoiesis identified,

suggest central role of cardio-renal axis

Sotagliflozin reduces glucose variability and risk for

hyperglycaemia in adults with type 1 diabetes
▪ Study assessed sotagliflozin's effects on

glucose variability in adults with type 1

diabetes, using CGM data from

inTandem1 and inTandem2

▪ Sotagliflozin (400 mg) significantly

reduced risk of hyperglycemia up to Week

12 (p<0.0001) but did not affect risk of

hypoglycemia compared to placebo

Comparing the effects of dapagliflozin and

sitagliptin on glucose

variability using FGM in patients with type 2

diabetes:

the DIVERSITY-CVR study

▪ Prospective, randomized, blinded-

endpoint study comparing effects of

dapagliflozin and DPP-4 inhibitor

sitagliptin on glucose variability using

flash glucose monitoring (FGM)

▪ Adults with type 2 diabetes (n=340) on no

glucose-lowering agents or metformin

randomized to dapagliflozin or sitagliptin

for 24 weeks

▪ Sitagliptin treatment significantly reduced

the standard deviation of 24-hours

glucose variability compared to

dapagliflozin (-9.5 ± 10.7 vs. -5.8 ± 10.3

mg/dL, p<0.05), as well as the 24-hours

coefficient of variation (-12.7 ± 15.2 vs.

-9.1 ± 16.8 mg/dL, p<0.05)

Beneficial metabolic effects of empagliflozin alone

and

empagliflozin on top of metformin treatment in

type 1 diabetes patients

▪ Study compared (i) empagliflozin (25 mg

daily); (ii) metformin (2000 mg daily);

(iii) metformin/empagliflozin (2000 mg/

25 mg daily); and (iv) placebo in patients
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with type 1 diabetes over 12 weeks of

treatment

▪ Metformin, empagliflozin, and

metformin/empagliflozin significantly

reduced total daily insulin doses (-12.4%

(p<0.05); -17.0% (p<0.01); and -20.0%

(p<0.01))

▪ Empagliflozin and empagliflozin/

metformin significantly decreased daily

proteinuria and urinary albumin-to-

creatinine (UACR), both up to 32%

(p<0.05)

▪ No treatment arm saw changes in serum

creatinine or eGFR

Efficacy and safety of dapagliflozin in type 1

diabetes according

to baseline body mass index: pooled outcomes from

the DEPICT-1

& -2 studies

▪ Pooled post-hoc analysis of DEPICT-1 and

DEPICT-2 trials to determine short-term

(24 weeks) and long-term (56 weeks)

outcomes stratified by baseline BMI

▪ Patients with type 1 randomized to

dapagliflozin (5 mg) or placebo for 56

weeks

▪ Higher BMI subgroups seemed to have

fewer episodes of defined DKA, though

subgroups numbers were low

▪ In addition, participants with higher BMIs

achieved better odds ratios for A1c

reduction ≥5.5 mmol/mol (≥0.5%)

without severe hypoglycemia at Week 24

(4.20 for BMI >30 kg/m vs. 1.85 for BMI2

≤23 kg/m )2

Efficacy and safety of dapagliflozin in patients with

type 1 diabetes

by method of insulin administration: subgroup

analysis of the

DEPICT-1 and -2 studies

▪ Pooled post-hoc analysis of DEPICT-1 and

DEPICT-2 trials stratified by method of

insulin administration, comparing MDI

and CSII

▪ Patients with type 1 randomized to

dapagliflozin (5 mg or 10 mg) or placebo

for 56 weeks

▪ Difference in TIR (≥3.9-≤10.o mmol/L)

vs. placebo for (i) dapagliflozin 5 mg +

CSII: +8.93%; (ii) dapagliflozin 10 mg +
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CSII: +11.43%; (iii) dapagliflozin 5 mg +

MDI: +9.17%; (iv) dapagliflozin 10 mg +

MDI: +10.28%

▪ CSII demonstrated increased DKA risk for

both the dapagliflozin and placebo groups

Analysis of patients in the dapagliflozin DEPICT-1

and -2 trials

in type 1 diabetes according to HbA

1c

subgroup

▪ Pooled post-hoc analysis of DEPICT-1 and

DEPICT-2 trials assessing those with A1c

<9.0% and those with A1c ≥9.0%

▪ Patients with type 1 randomized to

dapagliflozin (5 mg) or placebo for 56

weeks

▪ Consistent efficacy (change in A1c, weight

loss, and TIR) and safety profile seen at

both <9.0% and ≥9.0% A1cs

Real-world efficacy and safety of long-term

adjunctive therapy

with SGLT-2 inhibitors in adults with type 1

diabetes

▪ Long-term observational study assessing

real-world efficacy and safety of SGLT-2s

in combination with MDI or CSII in adults

with type 1 diabetes

▪ Participants (n=86) used (i) empagliflozin

(5 or 10 mg/day); or (ii) canagliflozin (50

or 100 mg/day)

▪ On average, A1c dropped from 8.19% at

baseline to 7.66% over 24 months of

treatment

▪ Mean weight loss at Week 24 was -3.19 kg

from 79.4 ± 13.34 kg at baseline

▪ 18.6% of patients reported genital

infections; 2.3% ketoacidosis; 3.5%

ketosis; 5.8% hypoglycemia; and 8.1%

urinary tract infection

Diabetic ketoacidosis in adult patients with type 1

diabetes treated

off-label with SGLT2 inhibitors in a US claims

database: Can increased

awareness reduce risk over time?

▪ Real-world retrospective cohort study

studying the incidence of DKA in adult

patients with type 1 diabetes before and

after the FDA and EMA warnings in 2015

documenting risk of ketoacidosis and DKA

▪ Data from adults with type 1 diabetes

(n=5,229) with ≥1 dispensing of SGLT-2

inhibitor taken from MarketScan database

from April 10 , 2013 to September 30 ,thth

2017
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▪ Incidence of DKA for SGLT-2 cohort

improved from 15.7 per 100 PY in 2013

(95% CI: 7.5 to 24.0) to 4.2 per 100 PY in

2017 (95% CI: 2.5 to 5.9), approaching

comparable levels to the non-SGLT-2

cohort

▪ Incidence of DKA for the non-SGLT-2

cohort remained stable at 4.9 per 100 PY

in 2013 (95% CI: 4.7 to 5.1) to 5.4 per 100

PY in 2017 (95% CI: 5.2 to 5.6) in 2017

Effect of SGLT2 inhibitors on clinical course of non-

alcoholic

fatty liver disease in Hong Kong Chinese patients

with type 2 diabetes

▪ Prospective study in Chinese patients with

type 2 diabetes (n=611) examining the

effects of SGLT-2 inhibitors on hepatic

steatosis and fibrosis

▪ Based on Fibroscan, SGLT-2 inhibition

had neutral effects on hepatic steatosis

and fibrosis, as measured by LSM

progression and CAP regression

The impact of sotagliflozin on renal function,

albuminuria, and

blood pressure in adults with type 1 diabetes

▪ Study assessed sotagliflozin's effects on

eGFR, albuminuria, and blood pressure in

adults with type 1 diabetes inadequately

controlled on insulin therapy, using data

from inTandem1 and inTandem2

▪ Patients were treated with optimized

insulin and (i) sotagliflozin 200 mg

(n=524); (ii) sotagliflozin 400 mg

(n=525); or (iii) placebo (n=526)

▪ Sotagliflozin 400 mg conferred a

significant decrease in UACR (-31.38%,

p=0.0032) at Week 24, which worsened

over time to Week 52 (-18.30%, p=0.18)

▪ Sotagliflozin 200 mg did not demonstrate

significant changes in UACR at Week 24

or Week 52

▪ Both doses of sotagliflozin showed

significant drops in SBP vs. placebo at

Week 52; (200 mg: -2.91, p<0.0001; 400

mg: -3.62, p<0.0001)

Risk of renal outcomes according to eGFR and

categorical
▪ Post-hoc analysis of dapagliflozin's effects

on renal outcomes in patients with type 2
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Urinary Albumin Creatinine Ratio (UACR) in the

DECLARE-TIMI 58 trial
diabetes (n=8,162) from DECLARE-TIMI

58 trial, stratified by level of albuminuria

and eGFR

▪ Risk for composite primary renal outcome

was increased amongst patients with

lower eGFR and higher UACR

▪ eGFR was not significantly associated with

dapagliflozin's primary renal outcome (p

for interaction = 0.97)

▪ Patients with higher UACR categories did

however have greater protective effects

from dapagliflozin (p for

interaction=0.02)

Sotagliflozin reduces markers of arterial stiffness in

type 1

diabetes: pooled analysis from in Tandem1 and in

Tandem2

clinical trials

▪ This study was an exploratory analysis

meant to evaluate the effects of

sotagliflozin on indirect markers of

arterial stiffness.

▪ Treatment with sotagliflozin was

associated with statistically significant

reductions in SBP and DBP in adults with

type 1 diabetes, and these BP decreases

were not associated with increases in HR.

Sotagliflozin also significantly decreased

markers of arterial stiffness and vascular

resistance.

▪ Sotagliflozin may provide cardiac and

renal benefits for adults with type 1

diabetes.

The association between long-term glucose

variability (GV), cardiovascular (CV) death and

heart failure (HF) outcomes in the EMPA-REG

OUTCOME trial

▪ Post-hoc analysis from EMPA-REG

OUTCOME trial in patients with type 2

diabetes and established CV disease,

examining glucose variability and CV risk

▪ Empagliflozin significantly reduced

glucose variability at both Week 28 (3.10

coefficient of variation vs. 3.87 with

placebo, p<0.0001) and Week 52 (4.41 vs.

5.43 with placebo, p<0.0001)

▪ Glucose variability was identified as a

prognostic factor for CV death, and hHF

or CV death, but not hHF alone
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Cardiovascular events, acute hospitalisations and

mortality in patients with type 2 diabetes who

initiate empagliflozin vs liraglutide: a comparative

effectiveness study

▪ Prospective study comparing effectiveness

of empagliflozin (n=8,308) and GLP-1

liraglutide (n=11,861) in Denmark from

2014-2017

▪ Initiation of empagliflozin or liraglutide

demonstrated comparable effects on

expanded MACE (hospitalization due to

stroke, MI, unstable angina, coronary

revascularization, HF, or all-cause death)

(HR=0.98, 95% CI: 0.79 to 1.22)

▪ Empagliflozin showed significantly fewer

all-cause acute hospitalizations or all-

cause deaths compared to liraglutide

(HR=0.88, 95% CI: 0.79 to 0.98)

Genital infections among female patients with type

2 diabetes treated with SGLT2 inhibitors
▪ This study sought to evaluate the risk of

genital infections after SGLT-2 inhibitor

exposure, identify associated independent

risk factors, and incidence of genital

infections among an all-female population

taking either empagliflozin or

dapagliflozin.

▪ 29.6% of patients had genital infections

during a mean follow-up time of 2.3 years,

with the majority of patients developing

infection over 30 days after SGLT-2

initiation. A higher proportion of days

covered (quality of SGLT-2s divided by

total time between index date and end of

follow-up) was associated with higher

incidence of genital infections, while older

age, CKD at baseline, and DPP-4 use at

baseline was associated with lower risk of

infection.

▪ In a real-world setting, SGLT-2 use

increased the risk for genital infections,

with younger age and history of genital

infections as additional risk factors.

Identifying features of sodium-glucose co-

transporter 2 inhibitor (SGLT2i)-associated

Diabetic Ketoacidosis (DKA)

▪ This retrospective review aimed to identify

features associated with DKA in patients

with type 2 diabetes taking SGLT-2s

admitted to acute care.
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▪ SGLT-2 associated DKA is rare but

clinically presents with lower glucose

levels and more severe acidosis, indicating

that taking an SGLT-2 increases risk for

DKA. This supports ketone and acid-base

assessments for all patients on SGLT-2s

that enter the hospital feeling unwell,

regardless of blood glucose levels.

Insulin Highlights
CONCLUDE Trial of Tresiba vs. Toujeo in Type 2 Finds No Significant Difference
on Primary Endpoint of Overall Symptomatic Hypoglycemia; Exploratory
Secondary Endpoints of Nocturnal Hypoglycemia and Severe Hypoglycemia
Benefit Trend Toward Tresiba

Dr. Athena Philis-Tsimikas presented results from the Novo Nordisk-sponsored CONCLUDE
trial (n=1,609) comparing next-gen basal insulins Tresiba (insulin degludec U200) and Toujeo
(insulin glargine U300) in type 2 patients, demonstrating no significant differences on the
primary endpoint of overall symptomatic hypoglycemia. See slides below for a full rundown of the
primary and exploratory secondary endpoints from the trial. For the primary endpoint, rates of overall
symptomatic hypoglycemia trended toward lower rates with Tresiba but did not reach significance (RR=0.88;
95% CI: 0.73-1.06; p=0.17). Failure to meet significance on this primary endpoint rendered the following
secondary outcome results as purely exploratory and hypothesis-generating: On both nocturnal symptomatic
hypoglycemia (RR=0.63; 95% CI: 0.48-0.84; p=0.0014) and severe hypoglycemia (RR=0.20; 95% CI:
0.07-0.57; p=0.0027), Tresiba was associated with nominally significant reductions. Despite their exploratory
nature, Dr. Philis-Tsimikas noted that these endpoints might still provide some value in interpretation,
explaining that "interpretation of a trial should encompass totality of evidence not just one endpoint." A more
detailed presentation of CONCLUDE is set for EASD Day #4 on Thursday, and we're looking forward to more
commentary on this study.

▪ We sensed some pushback during Q&A regarding the interpretation of secondary
endpoints in CONCLUDE. One audience member commented: "When interpreting secondary
outcomes, we have to interpret them through the primary outcome. If the primary outcome is
neutral, all of the alpha has been used up on that analysis. All of the additional outcomes that have
been presented are exploratory. I would counter against the conclusions presented here, because the
five percent critical alpha has been used up on the primary analysis. This is particularly depressing
when we need these comparative clinical trials and we need to have a clear understanding of
differences between therapies." In fact, Dr. Philis-Tsimikas' presentation of CONCLUDE stressed
that interpretation of secondary endpoints must be done with caution and viewed as exploratory and
hypothesis generating.

▪ For context, Sanofi's BRIGHT trial of Toujeo vs. Tresiba found overall similar A1c
reductions with the two agents, but a predefined subgroup analysis (first presented at ADA
2019 and also at a poster here at EASD 2019) found significantly different mean A1c changes
favoring Toujeo at lower baseline eGFR (p-value for interaction=0.02). On hypoglycemia, BRIGHT
found a statistically significant decrease in incidence of hypoglycemia <70 mg/dl (OR=0.74, 95% CI:
0.57-0.97, p=0.03) and hypoglycemia <54 mg/dl (OR=0.63, 95% CI: 0.40-0.99, p=0.044) with
Toujeo vs. Tresiba during the first 12 weeks of the study - the "titration period." While there was no
significant difference in the latter 12 weeks of the study - the "maintenance period," from a patient
perspective, going an extra three months with more hypoglcyemia if given a choice wouldn't be the
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preference. Ultimately, the implication from these data was that Toujeo conferred a 26% risk
reduction for hypoglycemia when compared to Tresiba; the p-values of 0.03 and 0.044 were
certainly well below 0.05 and the fact that this benefit lasted for 12 weeks was notable. That said, the
hypoglycemia benefit disappeared during BRIGHT's maintenance phase - this deserves further
study. While some seemed to think this study was about whether Toujeo is truly superior to Tresiba
on hypoglycemia, it was actually far more relevant to use of next-gen insulins in renally-impaired
patients - we'd like to study these further. .

▪ Overall, we would like to see more evidence pointing to far more people using next-
gen basal insulins, full stop - and then, within these populations, examine where notable
differences might lie, such as in the case of renally impaired patients. Ultimately, as a community,
the focus should be on bringing them to more patients. As Dr. Alice Cheng said at EASD 2018, "I
don't think the big takeaway from BRIGHT is that it demonstrated non-inferiority in terms of A1c
reduction between the two next-gen insulins. The big takeaway is that both insulins were able to
lower A1c from an average above 8.5% to 7.0% in just 24 weeks." Notably, it also seems that the
conclusion about which insulin is better depends significantly on sub-group analysis: While
DELIVER D+ and BRIGHT found no significant difference between the two in hypoglycemia past
the first 12 weeks in overall populations, sub-group analysis saw that renally compromised patients
may see more benefit related to Toujeo. While the CONFIRM real-world study (n=4,056) suggested
that hypoglycemia and treatment discontinuation were more common with Toujeo than Tresiba, we
know that both next-gen insulins are associated with far less hypoglycemia than Levemir and
Lantus.
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Prof. Stefano Del Prato's Commentary on CONCLUDE Emphasizes Inconclusive
Results of Tresiba vs. Toujeo Comparison Trials

Following presentation of results from CONCLUDE (Novo Nordisk sponsored trial of Tresiba
vs. Toujeo in type 2s, see our coverage from EASD Day #3), Prof. Stefano Del Prato provided
his independent commentary, underscoring the inconclusive nature of the trial and other
sources of evidence comparing these two next-gen basals. Indeed, we've sensed that CONCLUDE
has generated extensive debate in the community, as its non-significant primary endpoint but intriguing
secondary endpoint results have called into question (i) how exactly to interpret trials where the primary
endpoint may not be met but secondary endpoints are; and (ii) how to reconcile these results with the
BRIGHT study (Sanofi's sponsored trial of Tresiba vs. Toujeo - obviously, of course, starting with sub-group
analysis and recognizing the different populations). Another point of major discussion was the accuracy of the
glucose meters used in CONCLUDE, which further complicate interpretation and analysis.

▪ Prof. Del Prato took the audience through a thought experiment while trying to
comprehend results from CONCLUDE: assuming that results do indicate a lower
hypoglycemia risk with Tresiba, could there be a valid explanation for this finding?
One possible explanation could be varying PK/PD profiles for both of these agents which could help
differentiate their hypoglycemia effects. Prof. Del Prato reviewed PK/PD studies for Tresiba and
Toujeo, with conflicting results in this space preventing a clean conclusion one way or the other.
Some studies have shown better lower day to day variability with Tresiba, whereas others have
demonstrated lower daily fluctuations with Toujeo. He noted that there exist tremendous amounts
of intrinsic variability in PK/PD studies, with many variables (ranging from different primary
endpoint to different bioavailability's and metabolic effects) complicating interpretation and
comparison. Without clear results in these studies, Prof. Del Prato finds it hard to connect evidence
to the claim that CONCLUDE's results indicate a lower hypoglycemia risk for Tresiba.

▪ Could past data (namely the BRIGHT trial) help contextualize CONCLUDE results?
Important differences between the two trials make conclusions difficult. Prof. Del Prato emphasized
study population differences between CONCLUDE and BRIGHT (see table below). The two trials
had different designs, different endpoints, different populations in terms of age, baseline A1c and
eGFR, diabetes duration, and more. Real-world evidence between the two agents do not help to
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differentiate them either: both DELIVER D+ (lower rates of hypoglycemia with Toujeo) and
CONFIRM (showed lower rates of hypoglycemia with Tresiba) suggested different conclusions -
again, the population being examined makes a big difference. Although Prof. Del Prato elicited
laughs from the audience by joking at the start of his presentation: "You would expect that a trial
named CONCLUDE would be more conclusive with its results …" it is certainly true that there's so
much that is different with the trials!

CONCLUDE BRIGHT
Primary Endpoint Confirmed symptomatic

hypoglycemia

Change in A1c

Study Population Insulin-experienced patients Insulin-naïve patients

Age 63 60

Baseline A1c 7.6% 8.6%

Baseline eGFR 79 92

Diabetes Duration 15 11

Concomitant Glucose
Lowering Therapies

Metformin: 78%

DPP-4: 21%

SGLT: 19%

TZD: 4%

SUs: --

GLP-1: --

Metformin: 92%

DPP-4: 24%

SGLT-2: 13%

TZD: 5%

SUs: 66%

GLP-1: 12%

▪ We very much appreciate the tremendous scientific and technical learnings that have
been generated with CONCLUDE and BRIGHT in comparing Tresiba vs. Toujeo,
particularly in different populations. Both of these insulins are highly efficacious when
compared to their predecessors, and yet are still not reaching the totality of patients that can truly
benefit most from them. Intra-class competition aside, we're hoping for more investment in access
and reimbursement for both of these therapies.

ONSET 9: Fiasp Demonstrates Superior 1-Hour PPG vs. Novolog in Patients with
Long-Term Type 2 on Bolus Insulin

Mountain Diabetes and Endocrine Center's Dr. Wendy Lane unveiled new positive phase 3
data on Fiasp (fast-acting insulin aspart) in adults with long-term type 2 diabetes (≥10 years
from diagnosis), who have been on a basal-bolus regimen ± OAD for ≥1 year. Fast-acting insulin
aspart was found to have superior 1-hour post-meal glucose compared to insulin aspart. Baseline A1c for
inclusion ranged from 7.0-10.0%, with a final randomization criterion of A1c ≤9.0%. Compared to Onset 2
and Onset 3, which looked at bolus naïve patients (fast-acting insulin aspart vs. insulin aspart, both with
insulin glargine U100; and fast-acting insulin aspart vs. basal insulin, respectively), Onset 9 was specifically
targeted to patients with longstanding type 2 who require bolus insulin. As Dr. Lane described in Q&A, "We
know this is a progressive disease. These are people with 20 years of type 2 diabetes, and you're going to have
them on multiple agents, and you still have to use bolus insulin … There's a population that will come to full
intensification."

Following a 12-week run-in period, patients (n=1,091) were randomized to either (i) fast-acting insulin aspart
+ insulin degludec ± metformin; or (ii) Novolog (insulin aspart) + insulin degludec ± metformin. Any OADs
other than metformin were discontinued during the trial. After 16 weeks, change from baseline A1c, the
primary endpoint, as well as change from baseline 1-hour PPG increment, a secondary endpoint, were
assessed. Fast-acting insulin aspart demonstrated non-inferior A1c (ETD -0.04%; 95% CI: -0.11 to 0.03), as
well as superior 1-hour PPG increment (ETD -0.40 mmol/L; 95% CI: -0.66 to -0.14). In addition, fewer
overall or BG-confirmed hypoglycemic events were found for insulin aspart - overall, daytime, and nocturnal
(we are looking for more specific data on this).
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▪ Overall, we're excited to see another possible area for Fiasp to fit into across quite a
competitive market. Despite its positive profile, results aren't over-the-top "wow," and our sense
is that thought leaders seem somewhat split over Fiasp's added value vs. current mealtime options.
Some feel that the advantages it brings over NovoLog are essentially marginal, while others have
identified potential for its use in closed loop systems due to the molecule's faster PK/PD profile - we
agree here, and can't help but wonder whether Fiasp will shine brightest not as a standalone
diabetes drug, but as a component of closed loop systems and maybe even a dual hormone artificial
pancreas. It's certainly costly to try to develop faster insulins, though it's incredibly clear the value -
EASD is buzzing about how very, very much hyperglycemia there is and the answer to this is not an
algorithm - it's faster insulin or better food choices, in our view.

Phase 2 PK/PD Results from Inhaled Human Insulin Dance 501 Show Faster
Onset of Action and Greater Action in First Hour vs. Humalog

Dr. Eric Zijlstra presented results from a phase 2 PK/PD study of Aerami's (previously Dance
Biopharm) inhaled human insulin "Dance 501", demonstrating a faster onset of action vs.
Humalog and similar glucodynamic properties. Low, medium, and high doses of Dance 501 were
compared to 12 U, 24 U, and 48 U of Humalog in 22 patients (7.4% baseline A1c). Pharmacokinetic responses
between Dance 501 and Humalog were consistent, with similar insulin area-under-curve (AUC)
measurements at both one and ten hours post-dosing. In comparing mean time-action profiles between the
two insulins, Dance 501 showed a faster onset of action (between 6.5 to 20 mins faster, p<0.02) and greater
action in the first hour (45%-107%, p<0.05) when compared to Humalog.

▪ Importantly, regarding safety profiles, adverse events were well-balanced between the
inhaled insulin and Humalog groups (13 vs. 18 total adverse events, respectively). With
inhaled insulin, no coughing adverse events were reported, and no changed in lung function were
observed either - these are understandably huge points of interest with any therapy that may be
administered through inhalation.

▪ Aerami is preparing to advance Dance 501 into pivotal registration trials in 2020.
Aerami is currently seeking additional funding or an outside partner to license the candidate to help
push forward these efforts (the company aimed to close $15 million in another round of funding in
February 2019, but it's unclear if these targets were met). At DiabetesMine 2018, we learned that
phase 3 trials were expected to start by the end of 2019 (four years later than originally expected),
and that the company also was ambitiously aiming to go public by the end of the year as well.

▪ Aerami just posted another trial of Dance 501 to ClinicalTrials.gov, this time investigating
the candidate vs. Humalog in people with type 2 diabetes. PK/PD information will be gathered as
primary and secondary endpoints in the trial (n=24). Our understanding is that this trial may have
already completed, and we're awaiting for disclosure of results.
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Insulin Poster Highlights

Title Important Details
Impact of disease duration and beta cell reserve on

the efficacy of iGlarLixi in patients with type 2

diabetes: the LixiLan-G trial

▪ Post-hoc analysis of LixiLan-G trial

demonstrates that longer duration of type

2 diabetes was associated with declining

beta cell levels.

▪ Efficacy of Soliqua on A1c was consistent

across patients of a wide range of type 2

duration, and Soliqua was more highly

associated with meeting A1c goals than

GLP-1 treatment alone.

▪ Notably, difference in A1c reduction

between Soliqua and GLP-1 groups was

most pronounced in people with longer

type 2 duration and lower baseline C-

peptide levels. These results further

support the use of Soliqua and other

fixed-dose combination therapies of

GLP-1/insulin in patients with a longer

duration of type 2 diabetes.

Real-world cost-effectiveness of insulin degludec in

type 1 and

type 2 diabetes in a Swedish setting

▪ Cost effectiveness study (ReFLeCT) of

Tresiba vs. insulin treatment before switch

to Tresiba in a Swedish real-world setting
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in both type 1s and type 2s finds that

Tresiba was cost-saving in type 1s or

highly cost-effect in type 2s.

▪ This benefit was driven by lower insulin

doses needed by type 1 patients and a

reduced risk of hypoglycemia for type 2s

with Tresiba vs. other insulins (priced as

original or as a biosimilar)

▪ We're thrilled to see these analyses

performed for next-gen insulins such as

Tresiba, and hope to see these studies

leveraged with payers so that

reimbursement improves and more

patients can affordably access these highly

efficacious agents.

Cost-effectiveness of insulin degludec vs insulin

glargine U100

in type 1 diabetes in a Swedish setting after one year

▪ Data from the SWITCH 1 study of Tresiba

vs. Lantus in type 1s was used to assess

cost-effectiveness of Tresiba vs. Lantus

and biosimilar glargines.

▪ Tresiba was found to be "highly cost-

effective" relative to Lantus and biosimilar

glargines, driven by lower insulin doses

and reduced hypoglycemia risk.

▪ Notably, this cost-effectiveness analysis

only applies to after one year of treatment,

due to the design of the SWITCH 1 study.

The effectiveness of insulin glargine 300 U/ml

among type 2 diabetes patients: analysis of a real

world data

▪ Real-world data analysis (n=2,404) in

Israel shows that Toujeo was effective in

lowering A1c in both insulin naïve type 2

patients and type 2 patients who switched

from a different insulin treatment.

▪ Severe hypoglycemia events were reduced

with Toujeo (22 vs. 37, 41% reduction,

p=0.039), and no increases in body

weight (p=0.689) were associated with

Toujeo treatment.

The forgotten populations: real-world patients with

type 2 diabetes not meeting eligibility criteria of the

glargine 300 U/ml EDITION and BRIGHT RCTs

▪ This study sought to identify the

proportion and characteristics of patients

with type 2 diabetes who would have been

excluded from RCTs using eligibility

criteria adapted from the EDITION and
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BRIGHT trials of Sanofi's next-gen basal

Toujeo.

▪ The study finds that of >191,000

evaluated records of people with type 2

and a basal insulin prescription, only 17%

would have been included in both of these

RCTs (EDITION and BRIGHT).

▪ Excluded patients were more likely to be

older, with more previous hypoglycemia

events when compared to included

patients, and less likely to have A1c levels

between 7% and 9%.

▪ These results speak to a common theme of

low RCT generalizability to the broader

type 2 patient population, and the need to

include more diverse patients populations

when designing these large trials.

▪ The authors further point to the need for

RWE assessing clinical effectiveness in

populations of patients that are typically

excluded from RCTs.

Differences in HbA1c lowering effect and

hypoglycaemia risk between Gla-300 and IDeg

according to renal function in the BRIGHT Trial

▪ Analysis of the BRIGHT trial by renal

function showed a greater A1c reduction

with Toujeo compared to Tresiba in those

with impaired renal function (eGFR below

60), with no difference in hypoglycemia.

▪ As a reminder, the BRIGHT trial

originally showed that Toujeo and Tresiba

conferred similar A1c reductions and

hypoglycemia risks over 24 weeks in

patients with type 2 diabetes. The trial

also pointed toward a decreased risk of

hypoglycemia with Toujeo during the 12

week titration period at the beginning of

the trial.

HbA1c goal attainment without hypoglycaemia

(Gla-300 vs other BIs) in insulin naive type 2

diabetes patients in the ACHIEVE Control real life

study: 12 month analysis by age and comorbidities

▪ Post-hoc analysis of ACHIEVE Control,

which was a randomized trial of Toujeo vs.

other basal insulins in type 2 patients,

aiming to determine if overall benefit (A1c

target + reduced hypoglycemia) is
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maintained in older patients and those

with comorbidities after 12 months.

▪ Results from the post-hoc analysis

indicated that efficacy and safety benefits

of Toujeo vs. other basal insulins are

consistent in older patients and those with

comorbidities. After 6 months, more

patients with Toujeo met A1c targets of

<8% without hypoglycemia (48% vs.

44%), and this was maintained at 12

months (41% vs. 38%).

Ultra Rapid Lispro (URLi) accelerates insulin lispro

absorption and insulin action vs lispro in patients

with type 2 diabetes

▪ PK/PD study of URLi vs. Humalog in

people with type 2 diabetes, finding that

URLi shows an accelerated absorption

with a reduced late exposure and overall

shorter duration compared to Humalog.

This results in a faster onset of action and

reduced late insulin action. Although

these benefits have already been

established in people with type 1 diabetes,

these results are the first such confirming

these benefits in people with type 2

diabetes as well.

▪ Onset of insulin appearance in serum was

faster with URLi vs Humalog (2.0 mins vs.

7.3 mins)

▪ Time to early half maximal drug

concentration was reduced by 10.9 mins

with URLi vs. Humalog

Ultra rapid lispro (URLi) improves postprandial

glucose control and time in range in type 1 diabetes

compared to lispro: PRONTO-T1D continuous

glucose monitoring sub-study

▪ CGM sub-study of PRONTO-T1D (URLi

vs. Humalog in type 1 diabetes) finds

better PPG control and increased daytime

time in range with URLi vs. Humalog.

▪ Ambulatory PPG profiles for URLi showed

significantly smaller AUC (0-2hr) for

breakfast compared to Humalog

(p=0.048) and for all meals combined

(p=0.008).

▪ Notably, post-meal dosed URLi (URLi +

20) showed less optimal PPG control

compared to Humalog (p=0.049).
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▪ Daytime time in range improved by 4%

(+44 mins) with URLi compared to

Humalog, with similar nighttime time in

range.

Ultra rapid lispro (URLi) improves postprandial

glucose (PPG) control vs lispro in patients with type

2 diabetes: PRONTO-T2D study

▪ Study of URLi in people with type 2

diabetes finds that it is non-inferior to

Humalog in terms of A1c lowering and

superior to Humalog in terms of PPG

control.

▪ Mean change in A1c after 26 weeks was

-0.4% with URLi and -0.4% with

Humalog.

▪ URLi was superior in terms of controlling

PPG both 1 and 2 hours after a meal test at

week 26.

▪ No significant differences in hypoglycemia

were seen.

A randomised crossover trial evaluating fully

closed-loop with faster vs standard aspart in type 2

diabetes

▪ Fiasp vs. NovoLog in type 2 patients on

fully closed-loop systems (n=15, baseline

A1c = 7.7%).

▪ Basal-bolus regiment was replaced by

model predictive control algorithm with

Fiasp or NovoLog. After an overnight stay,

participants had matched meals and

performed 20 min walk, with plasma

glucose levels measured every 15 mins

over 10 hours.

▪ Time in range did not significantly differ

between the two groups. Mean glucose

and glucose variability, along with time

spent below and above range were all

similar as well.

▪ Insulin dose was significant higher with

Fiasp vs. NovoLog (p=0.021).

Novel Therapies Highlights
The Role of Mitochondrial Dysfunction in the Pathophysiology of Diabetes:
Implications for Imeglimin Therapy

In a standing-room-only session, Dr. Ralph DeFronzo (University of Texas Health Science
Center, San Antonio, TX) provided a tour de force on the role of mitochondrial dysfunction in
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the pathophysiology of diabetes, highlighting Poxel's novel drug imeglimin as a promising
mediator of this process. To start, Dr. DeFronzo explained that the main "triumvirate" of pathological
defects in diabetes is impaired insulin secretion, increased hepatic glucose production, and decreased glucose
uptake in the muscles, all of which contribute to hyperglycemia (exacerbated by poor diet and exercise). He
argued that mitochondrial dysfunction underlies these problems. Indeed, studies from his lab demonstrate
that people with type 2 diabetes have significantly reduced ATP synthesis in muscle tissue and show increased
levels of damaging reactive oxygen species (ROS) from complex I and II of the mitochondria (this is likely a
contributing factor to insulin resistance). Troublingly, these signatures of mitochondrial dysfunction are even
apparent in the normo-glucose tolerant offspring of parents with type 2 diabetes. According to Dr. DeFronzo,
imeglimin represents a potential remedy to this mitochondrial dysfunction. By blocking oxidative
phosphorylation it increases the generation of ATP, decreases ROS, and promotes signaling pathways that
increase the number of mitochondria. This action on the mitochondria translates to three beneficial effects
that counteract diabetes pathophysiology in human studies: imeglimin (i) increases pancreatic insulin
secretion; (ii) decreases the liver's excess glucose production; and (iii) enhances muscle insulin sensitivity.
Animal data further suggests that imeglimin may have a protective effect on pancreatic beta cells. Overall, Dr.
DeFronzo positioned imeglimin as a promising new therapy, and perhaps the beginning of an entirely new
drug class in diabetes care. He further noted that the TZD pioglitazone is currently our only tool for insulin
sensitization in diabetes, and imeglimin could represent another potentially more potent option.

Clinical Evidence to Support the Safety and Efficacy of Imeglimin in Various
Populations of Patients with Type 2 Diabetes

To complement Dr. DeFronzo's deep dive on imeglimin's mechanism of action, Poxel's
medical director Dr. Julie Dubourg provided an update on the development program for
imeglimin. Poxel is developing imeglimin in partnership with Sumitomo Dainippon Pharma for the Asian
market (Japan, China, South Korea, Taiwan, etc.), positioning the drug as an add-on therapy for type 2
diabetes. In April 2019 Poxel/Sumitomo released positive phase 3 results (0.87% A1c reduction, 19 mg/dl
improvement in FPG over placebo; both p<0.0001) in its first, pivotal Japanese trial. According to Dr.
Dubourg, two additional phase 3 trials are underway in Japan and, provided strong results, an NDA could be
submitted in Japan as early as 2020. In the US and EU, Poxel has partnered with Metavant (Roivant) and is
positioning imeglimin as a therapy for people with type 2 diabetes and CKD. This summer the company
announced positive results from a phase 2 safety and PK/PD trial in this patient profile, and according to Dr.
Dubourg the phase 3 program in the US and EU is "under preparation."

Novel Oxyntomodulin Analogue, OXM-001, Reduces Body Weight and Improves
Glucose Tolerance

Poster data from Nordic Bioscience showed promising preclinical weight loss and glucose-
lowering data for novel GLP-1/glucagon dual agonist, OXM-001. Over 20-23 days, high fat diet-fed
mice lost 13.9% to 29% body weight (depending on dose timing) with the maximum 100 nmol/kg dose of
OXM-001, compared to vehicle. An intermediate 30 nmol/kg dose produced 11% to 18.1% body weight loss
(vs. vehicle) over the same time period. Accordingly, OXYM-001 decreased cumulative food intake in a dose-
dependent manner: -9.4% for the smallest 10 nmol/kg dose, -23.6% for the 30 nmol/kg dose, and -23.3% for
the highest 100 nmol/kg dose. Furthermore, the intermediate and highest OXM-001 doses significantly
lowered blood glucose levels in an OGTT: -29.5% and -56.6%, respectively. To complement these encouraging
findings with chronic OXM-001 therapy, the researchers also investigated the acute effects of OXM-001 over
96 hours. Compared to AZ's phase 2a GLP-1/glucagon candidate MEDI0382, OXM-001 produced
significantly greater reductions in food intake and body weight, although the two drugs have yet to be
compared in longer-duration studies, or in humans. Overall, this study piques our interest in OXM-001 and
we will be watching to see if the candidate advances into clinical studies. See our GLP-1/glucagon competitive
landscape for more on this emerging therapy class, which has implications for diabetes, obesity, and NASH.
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Novel Therapies Poster Highlights

Title Important Details
Neuroprotective effects of HM15211, a novel long-

acting GLP-1/GIP/Glucagon triple agonist in the

neurodegenerative disease models

▪ Preclinical study of novel long-acting

GLP-1/glucagon/GIP triple agonist

HM15211 for the prevention of

Parkinson's, Alzheimer's, and MS

progression.

▪ In a mouse model of Parkinson's disease,

HM15211 protected dopaminergic neurons

from damage, inhibited alpha-synuclein

toxicity, decreased inflammation, and

improved motor behavior.

▪ In a mouse model of Alzheimer's disease,

HM15211 prevented the accumulation of

beta-amyloid in the brain, reduced

inflammation and oxidative stress. This

also held true in an obese mouse model of

Alzheimer's disease.

▪ In a mouse model of MS, HM15211

significantly reduced inflammation and

MS clinical severity score.

▪ These results, though extremely stage, add

credence to the hypothesis that incretin

therapies may have neuroprotective

effects beyond their relevance for

diabetes, obesity, and NASH.

Polyethylene glycol loxenatide (PEX168) in subjects

with renal impairment: a pharmacokinetic study
▪ Phase 1 pharmacokinetics study of

Hansoh's long-acting GLP-1 agonist

polyethylene glycol loxentide (PEX168) in

a Chinese population with mild and

moderate CKD, with and without diabetes

(n=23).

▪ A single dose of 200 ug PEX168 was

cleared more slowly in people with

moderate CKD: 163 hours vs. 117 hours for

people with mild CKD and 121 hours for

CKD-free controls (regardless of diabetes

status). This suggests that dose

adjustment may be required for people

with renal dysfunction.
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▪ Adverse events include mild GI

symptoms, as expected for a GLP-1

agonist.

Potential of a novel long-acting glucagon analogue,

HM15136, for the treatment of obesity
▪ Preclinical study of Hanmi's novel liquid-

stable glucagon analogue HM15136

▪ Liquid chromatography analysis indicates

that HM15136 is soluble between 4-25 ºC,

supporting injectable dosing.

▪ In mice with diet-induced obesity (n=7),

four weeks of treatment with HM15136

produced significant weight loss in a dose-

dependent manner, superior to that seen

with GLP-1 agonist liraglutide (-33% vs.

-21% for the highest doses). This indicates

promise for the agent as a potential

obesity drug.

▪ Further PK/PD studies in a variety of

mammals (mice, rats, and dogs) are

tentatively suggestive of once-weekly

dosing in humans, though this needs to be

confirmed in clinical studies.

Results of the cotadutide Japanese phase 2a study

in patients with type 2 diabetes: efficacy and

tolerability over 48 days of therapy

▪ Phase 2a study of AZ's GLP-1/glucagon

dual agonist cotadutide (MEDI0382) in a

Japanese population (n=61). Adults with

type 2 diabetes and overweight/obesity

were randomized to receive 100, 200, or

200 ug doses of cotadutide or placebo for

48 days.

▪ Participants on cotadutide experienced

marked reductions in glucose AUC from

baseline for the three escalating doses

(-40%, -31%, and -38% , respectively).

▪ Cotadutide was also associated with a

dose-dependent trend in body weight loss:

-2%, -3%, and -4% for the three escalating

doses, respectively.

▪ Adverse events included mild GI

symptoms, as expected with incretin

analogues. No severe adverse events or

hypoglycemia occurred in the study.
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The dual GIP/GLP-1 receptor agonist tirzepatide

improves

lipoprotein biomarkers associated with insulin

resistance and

cardiovascular risk in patients with type 2 diabetes

▪ Phase 2 study of Lilly's GLP-1/GIP dual

agonist tirzepatide in people with diabetes

and obesity (n=290). Participants were

randomized to receive one of four doses of

weekly tirzepatide (1, 5, 10, or 15 mg), 1.5

mg weekly Trulicity, or placebo for 26

weeks.

▪ Tirzepatide was associated with dose-

dependent decreases in the lipoprotein

biomarkers apoB and apoC-III, compared

to both baseline and placebo. The 10 and

15 mg doses of tirzepatide were

significantly superior to Trulicity on these

measures (-10% and -12% vs. -8% for

apoB; -4% and -6% vs. -2% for apoC-III).

▪ The highest 15mg tirzepatide dose was

additionally associated with a decrease in

large TRL and small LDL particles.

Trulicity did not produce any such

changes.

▪ Regression analysis demonstrated that

47% and 29% of triglyceride reduction

with 10 and 15 mg tirzepatide could be

explained by concurrent weight loss.

▪ The improvements in lipoprotein

biomarkers with tirzepatide suggest that

the drug may improve insulin sensitivity

and atherosclerosis - two pathological

hallmarks of type 2 diabetes and CV

disease.

Nasal glucagon successfully reversed insulin-

induced hypoglycaemia in adults with diabetes with

nadir blood glucose <3.0 mmol/l (54 mg/dl): a

pooled analysis

▪ Post-hoc analysis of three previous studies

comparing Lilly's recently-approved nasal

glucagon Baqsimi and traditional

glucagon for insulin-induced severe

hypoglycemia rescue (n=169).

▪ Insulin-induced severe hypoglycemia was

successfully reversed 99% of the time with

Baqsimi and 100% of the time with

reconstituted glucagon.

▪ Time to treatment success (not including

preparation time) was 14.1 minutes for

Baqsimi, vs. 12.1 minutes for reconstituted
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glucagon (p<0.001). Though not

discussed here, we would imagine that if

preparation time had been included

Baqsimi would be significantly faster than

injected glucagon, due to the timely (and

confusing) reconstitution process it

requires.

▪ Approved in July, Baqsimi is the first-ever

injection-free treatment for severe

hypoglycemia, and the first severe hypo

treatment that circumvents the traditional

error-prone glucagon reconstitution

rescue kits. This meta-analysis

underscores that this new treatment

modality is non-inferior to the current

standard of care for hypoglycemia rescue.

Type 1 Cures Highlights
A Miss in Type 1 Prevention: GABA/GAD Therapy Induces Minimal Changes to C-
Peptide and A1c But Shows Potential to Lower Fasting Glucagon

Dr. Kenneth McCormick (University of Alabama at Birmingham) presented intriguing data
from the first-ever human study of GABA (neurotransmitter beta-aminobutyric acid) in type 1
diabetes, both alone and in combination with self-titled "diabetes vaccine" Diamyd (GAD-
alum). Past pre-clinical research, primarily a 2011 paper published in PNAS studying GABA's effect on beta
cells in mice, has suggested that GABA may be able to hinder the progression of type 1 diabetes through
suppression of glucagon, increase in endogenous insulin secretion, or modulation of the autoimmune
response (the jury is still out on mechanisms of action). Notably, this year's EASD community did not seem
particularly excited about GABA as a potential treatment, with minimal attendance despite a large assigned
auditorium.

In the study, patients aged 14-18 years (n=97) with newly diagnosed type 1 diabetes (within 5 weeks of
diagnosis) were randomized to (i) GABA and placebo-GAD; (ii) GABA and GAD; or (iii) placebo-GABA and
placebo-GAD. GABA was administered twice-daily, orally (1 g/M /day, maximum 1.5 g/day), while GAD was2

administered subcutaneously (20 ug/dose), once at baseline and again at month 1. Preliminary results from
the phase 1 trial did not demonstrate a significant difference in the primary endpoint of C-peptide response to
MMTT, in either the GABA or GABA/GAD group compared to placebo; however, fasting glucagon was
reduced in the GABA/GAD group at 12 months (p<0.013). In addition, no statistical difference was seen in
A1c, with nearly superimposable curves between the three groups. Dr. McCormick did note a trend towards
greater efficacy from the GABA/GAD combination vs. placebo on fasting C-Peptide/glucagon ratio and daily
insulin dose; however we are a bit wary of this supposition without statistical significance. While we look
forward to further investigation into GABA/GAD's effect on glucagon, as well as full results from the study
expected in early 2020, the outcomes again show how incredibly challenging it has been to translate type 1
prevention research from the lab bench to the clinic. To date, only teplizumab has shown any kind of
convincing efficacy to prevent the onset of type 1 diabetes, demonstrating marked reductions on cumulative
diabetes onset (72% vs. 43%, HR=0.41, p=0.006) and time to diagnosis (48 months vs. 24 months) compared
to placebo. Novo Nordisk's combo therapy of anti-IL-21 and liraglutide also recently demonstrated efficacy in
a phase 2 trial of newly diagnosed type 1s; full results from this trial are anticipated soon.
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▪ According to Dr. McCormick, several significant study limitations prevented more
robust results. Most importantly, the FDA-mandated dose of GABA was quite low compared to
past studies in animal models, and Dr. McCormick mentioned anecdotally that he would increase
the dose at least 5-fold if possible, during Q&A (we don't understand how it is possible that trial
design winds up getting done so differently than it otherwise would?). In addition, the young age of
trial participants made compliance with a twice daily oral medication fairly difficult, though Dr.
McCormick suggested that studies taking the drug thrice daily were warranted following results.

▪ We last heard of Diamyd (GAD) during J&J's 2Q11 earnings call, after the compound
was returned to Diamyd Medical following disappointing phase 3 results. As a reminder,
the European trial enrolled individuals recently diagnosed with type 1 diabetes but failed to meet its
primary efficacy endpoint (preservation of stimulated C-peptide) at 15 months.

More Hope for Type 1? Positive Results from Teplizumab Trial Spur Hope For
New Biomarkers and Earlier Type 1 Identification

According to principal investigator Dr. Kevan Harold from Yale (he's a big deal), positive
results from TrialNet's teplizumab type 1 diabetes prevention trial will light the way for the
discovery of more biomarkers to further delay type 1 onset. As a refresher, stunning results first
shared at ADA 2019 revealed marked reductions on cumulative diabetes onset (72% vs. 43%, HR=0.41,
p=0.006) and time to diagnosis (48 months vs. 24 months) with the anti-CD3 teplizumab treatment when
compared to placebo. These results have raised hope for the existence of a treatment window to prevent type 1
diabetes - to further open this window, Dr. Harold believes that future studies should focus on identifying new
biomarkers for subjects most likely to respond positively to treatment, investigating the effects of repeated
dosing, and determining the potential of combinations therapies.

▪ Although lauded for its positive effects, Dr. Howard cautioned that teplizumab has
been associated with decreased immunity (reduction in circulating lymphocytes) and
rashes, making it similar to any other drug where cost-benefit analysis must be
performed before use. With this, response to teplizumab also differs among patients, conferring
more delay in patients with C-peptide responses in the lower half of the study's overall sample.

▪ Dr. Anette Ziegler lauded the prevention trial as a clinical breakthrough and
suggested that there is a biomarker of teplizumab response that can be used to find
other agonistic therapies. Exhausted CD8+ T cells are a promising biomarker, and analysis of
the differences in C-peptide responses within the original sample can potentially elucidate the
underlying mechanism at work. In order to confirm or deny these suspicions, Dr. Ziegler suggests
revisiting pre-existing data, like that found in the TEDDY trial (which showed similar progression of
type 1 diabetes in the general population and children with a diagnosed first degree relative). For
example, the recently launched German FR1DA trial is taking the right steps to learn more about
type 1 disease progression by screening antibodies in children nationwide. So far, the study has
determined that ~20% of all children have dysglycemia or hyperglycemia, increasing the need for
new studies to understand type 1 disease progression at a large scale.

▪ Dr. Ziegler believes we can better define presymptomatic stages of type 1 diabetes by
looking at low points of C-peptide reactivity in early study stages. She believes that using
rapid progression markers (age, genetic risk score, antibodies and epitopes, and antibody score) is
integral to this process. It's also important to increase the therapeutic options available to young
children, as so many children develop type 1 diabetes annually. She also emphasized that it's crucial
to have a high enough drug supply to support these new proposed studies, and that subsequent
novel treatments need to be affordable for patients.
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New TEDDY Analyses Show Genetic Trends in Onset of Type 1 + Potential Viral
Link to Insulin Autoimmunity

In one of the final talks of EASD 2019, a session on new insights from the TEDDY study
underscored a potential link between the onset of type 1 diabetes and certain genes and
viruses. Dr. Anette Ziegler presented on the genetic trends of first-appearing islet autoimmunity and their
implications, while Dr. Heikki Hyoty presented on the viral etiology of first-appearing autoimmunity. As
background: TEDDY enrolled 7,718 participants with high-risk HLA haplotypes via general newborn
screening (418,709 were screened), plus 949 high-risk newborns via first-degree relative screening (6,417
were screened). For the first four years of enrollment, participants were seen quarterly (a variety of
biosamples were collected, and blood was tested for antibodies and relevant biomarkers) and a battery of
environmental variables were monitored via survey. After four years, only antibody-positive children were
seen every three months, while all others were seen every six months, until age 15. The purpose of TEDDY is
identify potential environmental triggers of type 1.

▪ Forty-seven single nucleotide polymorphisms (SNPs) found in TEDDY can help
identify children in the general population at a 25-fold increased risk for islet
autoimmunity and subsequent onset of type 1. With this, children with a genetic risk score
coming from a combination of HLA and non-HLA genes have over a 10% risk of developing islet
autoimmunity (stage 1 of type 1 diabetes) by age 6 and over a 12% risk of developing it by age 10.
Analyses found that the BTLN2 gene was associated with type 1 risk, while DR4 was associated with
insulin-first and GAD-first autoimmunity. These genes can be incorporated into screening tools to
improve risk stratification and increase sensitivity in identifying stage 1 of type 1 onset. However,
risk of type 1 onset is also affected by a child's environment and maternal type 1. Interestingly,
maternal type 1 status protects a child from insulin-first autoimmunity but is less effective in
protecting from GAD-first or later appearing autoimmunity. An individual's risk for islet
autoimmunity also decreases exponentially with age, making it possible for an equation to model
disease progression and assist in effective screenings. Though these genetic links are fascinating, Dr.
Ziegler emphasized that these genes have limited influence on disease progression beyond stage 1,
signaling that more work lies ahead.

▪ Dr. Ziegler also announced that the GPPAD primary prevention platform is active. A
genetic risk score based on the 47 SNPs identified by TEDDY will be applied to high-throughput
infant screenings in Europe. Participating infants will be enrolled into the platform's POInT study.
We last heard an update on POInT at Diabetes UK 2019, where Oxford's Prof. John Todd gave an
update on the UK arm of the trial, announcing that four participants in the UK have been enrolled
and 68,587 newborns across all five participant countries have been screened. As a reminder,
children in POInT will be given daily oral insulin (titrated to 67.5 mg daily) or placebo until age
three, starting at 4-7 months old, then they'll be followed up to 6 years. The Helmsley Charitable
Trust awarded five grants totaling $52 million to GPPAD, led by the Institute of Diabetes Research,
Helmholtz Zentrum München, in December 2017, its largest-ever investment in type 1 (and one of
its largest ever, period). The higher dose of oral insulin and earlier intervention (genetic risk, as
opposed to after autoantibody development) have been cited as reasons for optimism despite
lukewarm oral insulin results to date.

▪ Dr. Hyoty presented data from viral studies that may link insulin autoimmunity to
respiratory and gastrointestinal viruses. Based on stool virome analyses, development of
autoimmunity was associated with species B enteroviruses - with early infections associated with the
appearance of the type 1 antibody IAA. Results also showed that prolonged exposure to enterovirus
B may be a risk marker for the development of type 1 diabetes. Species F adenoviruses were
associated with the IA antibody, while Norwalk (Noro) virus was associated with the GADA
antibody. To confirm or deny these links, Dr. Hyoty suggested that future studies use other types of
samples, carry out viral serology tests, and examine viral mechanisms to identify a possible causal
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relationship between viral exposure, immune responses, genetic polymorphisms, and type 1 diabetes
onset.

NAFLD/NASH Highlights
Post-Hoc Analysis of DURATION-8 Trial Hints at NAFLD/NASH Benefits with
GLP-1/SGLT-2 Combination Therapy

A post-hoc analysis of the DURATION-8 trial showed improvements in liver fat and fibrosis
with combination therapy of the GLP-1 agonist exenatide and SGLT-2 inhibitor dapagliflozin.
As a reminder, DURATION-8 compared exenatide/dapagliflozin combination therapy against both
monotherapies alone, finding significantly greater A1c reductions and weight loss with two agents vs. one over
two years follow-up. At baseline, >81% of the DURATION-8 population (mean age 55 years; mean A1c 9.3%;
mean BMI 33%) had fatty liver/steatosis and >9% had more severe liver fibrosis. In participants on
exenatide/dapagliflozin combination therapy, the prevalence of fatty liver fell 10.5% and the prevalence of
steatosis fell 6.1% after 28 weeks of therapy. Also at this time point, the proportion of patients with liver
biomarker scores indicating the presence of advanced fibrosis fell 4% for those on the combination therapy
regimen.

▪ Several individual GLP-1 agonists and SGLT-2 inhibitors have been investigated in
NAFLD/NASH, but to our knowledge this is the first large-scale examination of GLP-1/
SGLT-2 combination therapy. The study author, Dr. Cristian Guja (Carol Davila University,
Bucharest, Romania) underscored that DURATION-8 wasn't powered to investigate NAFLD/NASH
outcomes and didn't include any histological examination or imaging of the liver, so these findings
are by no means definitive and must be validated in a dedicated prospective trial. That said, we find
the results very encouraging. About half of people with type 2 diabetes and obesity are estimated to
have NAFLD, so it is a very attractive proposition for diabetes combination therapy to double as
therapy for liver disease. Of course there is also no shortage of novel agents in development for
NAFLD/NASH in the ever-expanding competitive landscape.

NAFLD/NASH Overview Stresses Need for Better Screening and Clinical
Phenotyping + Optimism for GLP-1

Dr. Elisabetta Bugianesi emphasized that clinical phenotyping needs to place focus on type 2
diabetes, hypertension, and metabolic syndrome in diagnosing NAFLD and determining which
patients need immediate attention. As obesity and type 2 diabetes make patients more likely to develop
liver fibrosis, which increases the risk of liver-related mortality, screening needs to start early to prevent the
subsequent progression of mild to severe fibrosis. Screening also needs to become more dynamic and take the
metabolome, proteome, and microbiome into account. Current screening modalities, like biopsies and
ultrasounds, are a snapshot in time and do not give clear indications of trends in liver health that are usually
non-linear. Dr. Bugianesi believes that markers of fibrolysis and fibrogenesis, if validated, may better suit
diagnosis and treatment monitoring. However, accuracy and accessibility of use need to be balanced in these
new screening methods.
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▪ There is currently no long-term data on the efficacy of lifestyle, pioglitazone, and
vitamin E treatment on NAFLD, but GLP-1 agonists may hold promise. In the phase 2
LEAN trial, liraglutide showed safety and a 39% resolution in NASH (vs. 9% on placebo; p=0.019).
However, methodological issues like small sample size and low placebo response rate limit validity
of findings, and results could be confounded by weight loss effects. Looking ahead, the entire field is
excited for results of Novo Nordisk's phase 2 trial of semaglutide in NASH, expected to complete in
November 2019. See the complete NASH landscape here.

▪ Clinically meaningful outcomes in pre-cirrhotic NASH should prevent cirrhosis and
improve CVD-associated metabolic risk factors. This would shift clinical focus from
resolution of NASH and fibrosis to prevention. In the long-term, this translated to decreased rates of
liver and CVD morbidity and mortality.

Additional Topics Highlights
SAGE Study Reveals Global Suboptimal Glycemic Control in Adults with Type 1
Diabetes; Regional A1c Not Correlated to Microvascular and Macrovascular
Complications

Dr. Eric Renard (Montpellier University Hospital, Montpellier, France) presented global
observational data from the Study of Adults' GlycEmia in type 1 diabetes (SAGE),
demonstrating suboptimal glycemic control and high incidence of hypoglycemia across all
adult age groups. Globally, the study (n=3,858) found that only 24% of patients are at target A1c <7.0%
(95% CI: 22.9 to 25.6). In addition, a substantial 12% of total patients experienced ≥1 episode of severe
hypoglycemia within the last 6 months. In both categories, results did not differ greatly between age groups (i)
26-44 years old; (ii) 45-64 years old; or (iii) ≥65 years old (see below for more details). In terms of patient
practices, Dr. Renard seemed particularly shocked by the infrequency at which patients titrate their insulin -
27.5% of participants reported titrating their basal insulin less than every month, and 16.3% reported titrating
their bolus insulin less than every month. In connection, many patients remain reliant on their physicians to
specifically prescribe titration, with 43.0% of study participants choosing physician-driven titration over
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patient-driven. Overall, Dr. Renard used the data as a global call-to-action to improve A1c target achievement,
as well as identify ways to improve titration rates in adults with type 1.

▪ Importantly, SAGE represents some of the first data to globally characterize the state
of type 1 diabetes in adults, with study sites in Latin America (Argentina, Brazil, Chile, and
Columbia), Western Europe (France, Germany, Italy, and UK), Eastern Europe (Bulgaria, Croatia,
Serbia, and Ukraine), the Middle East (Iran and Saudi Arabia), and Asia (India, Japan, and
Thailand). Study participants were ≥26 years of age and had type 1 diabetes for ≥1 year.

◦ Results from SAGE align with those presented by T1D Exchange in 2019 - see
here. The registry analysis found that only 21% of type 1 adults in the US met an A1c goal
of <7%; only 17% of youth met an A1c goal of <7.5%. Overall, the adjusted mean A1c was
7.8% in 2010-2012 and rose to 8.4% in 2016-2018 (p<0.001) - this was mostly driven by
worse outcomes in adolescents/young adults.

26-44 years 45-64 years ≥65 years Total
% of patients at

target A1c <7.0%

27.6 21.0 22.8 24.3

% of patients with ≥1

severe hypoglycemia

episode within the

last 6 months

11.5 12.2 12.6 11.9

% of patients using

CGM

24.4 23.0 20.1 23.2

% of patients using

an insulin pump

23.4 18.7 10.9 19.5

▪ Dr. Jochen Seufert (University of Freiburg, Freiburg, Germany) then followed-up with
a talk detailing regional differences within the SAGE study. Western Europe showed the
lowest mean A1c at 7.70%, followed by Asia (7.98%), Eastern Europe (8.02%), Latin America
(8.15%), and the Middle East (8.21%). Notably, however, these A1c rates did not correlate directly to
micro- and macro-vascular complications, as Western Europe had higher microvascular
complications (40.1%) than Latin America (30.3%) , the Middle East (33.6%), and Asia (31.9%), as
well as microvascular complications (11.4%) than Latin America (8.2%) and Asia (5.5%). Western
Europe also demonstrated the greatest usage of insulin pumps (43.3% vs. the 19.9% global average)
- possibly a driver of lower A1c. The Middle East showed the lowest rates of symptomatic
hypoglycemia (defined as ≤70 mg/dL within the last three months), which Dr. Seufert surmised
could be linked with the region's lower A1c target achievement. Interestingly, the Middle East also
had greatest usage of first-generation basal insulins (69.4% vs. the 38.0% global average).

◦ During Q&A, audience members seemed curious as to whether or not newer
generation insulins are "worth the investment," since the Middle East
remains largely dependent on first-generation basal insulins but still
demonstrated relatively low rates of micro- and macrovascular
complications. In response, Dr. Seufert noted that there are perhaps genetic differences
affecting the results and that different regions also test for complications at inconsistent
frequencies, making the results difficult to compare.

Western
Europe

Eastern
Europe

Asia Latin
America

Middle
East

Global

Mean A1c % 7.70 8.02 7.98 8.15 8.21 7.95
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% of patients at

target A1c <7.0%

23.8 26.2 21.2 23.8 18.9 24.3

% of patients with

symptomatic

hypoglycemia

(≤70 mg/dL

within last 3

months)

76.7 74.9 59.2 73.4 37.2 67.7

% of patients with

severe

hypoglycemia

(requiring

external

assistance within

last 6 months)

12.4 11.6 9.2 14.0 14.0 11.9

% of patients

using an insulin

pump

43.3 4.5 17.7 15.2 3.2 19.9

% of patients

using firs-

generation basal

insulin

28.1 43.3 23.2 45.7 69.4 38.0

Update on the UK DPP: ~Three Years In, ~20% of Referrals have Resulted in
Program Completion, with Mean Completer Weight Loss of 4%

NHS England's Dr. Jonathan Valabhji delivered a progress report on the UK's DPP: From
summer 2016-December 2018, there were nearly 325,000 referrals for the group-based, face-to-face,
9-12-month diabetes prevention program. Of this pool, ~30% have attended at least one intervention session
and ~5% have completed the program. Accounting for two sources of lag in the data - people deferring
enrollment post-referral and the fact that the program takes a year to complete - the proportion of those
referred who completed the program swells to a healthier ~20%. Those who are older, not Asian/mixed
ethnicity, of higher socioeconomic status, and not obese are more likely to be completers to date; noting this
trend, NHS has implemented a new policy to pay providers more for retaining the types of participants who
are less likely to complete. While type 2 diabetes incidence results are not expected for another ~two years,
Dr. Valabhji did present changes in weight loss. Completers saw mean weight loss of 4.0%, with 37%
achieving the target of 5%+ weight loss. In the intention-to-treat analysis, mean weight loss was 2.7% with
24% achieving weight loss of 5%+. Greater weight loss was seen in individuals who were older, not Asian/
black, of higher socioeconomic status, and overweight or affected by obesity. There was a clear "dose
response", as more sessions attended translated to a greater degree of weight loss. Dr. Valabhji concluded that
initial data is encouraging, but further action is needed to address equity and access. On this front, he pointed
to (i) the altered payment model that incentivizes providers to invest more in retaining those who are "black,
Asian, minority, higher deprivation, and obese" (though someone in Q&A asked why not just pay the
participants directly for sessions attended, rather than the providers - we'd love to hear more input on this);
and (ii) digital modes of delivery, which have been shown to better engage younger people in early pilots. At a
cost of ~250 pounds (~$310) per person and a capacity of 100,000 participants per year (soon to rise to
200,000 in light of a new ~$25 billion investment), the UK DPP model seems to be a scalable model. We look
forward to seeing data on diabetes incidence and eventually cost and CV/mortality outcomes to better
understand how this investment of >$30 million per year plays out.
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DynaHEALTH Consortium Brings a Bio-Psychosocial Approach to Diabetes
Epidemiology

Finland's Dr. Sylvain Sebert provided an update on the exciting DynaHEALTH consortium, an
ambitious project to study healthy vs. unhealthy aging in terms of glycemic health.
DynaHEALTH is a research consortium funded by the European commission through the Horizon 2020
initiative. The consortium integrates together data from 20 separate longitudinal studies from eight European
countries (Belgium, Denmark, Finland, Germany, Italy, the Netherlands, and Spain). This encompasses a
remarkable 1.3 million participants, with the oldest born in 1934 and the youngest born in 2018. With data
this long-ranging, Dr. Sebert pointed out that DynaHEALTH is extremely well-positioned to provide insight
into the challenges of an aging population, particularly obesity and type 2 diabetes. Another unique aspect of
the consortium is its bio-psychosocial approach to studying Europe's aging population, factoring in stress and
social adversity as well as traditional clinical measures. The consortium's main areas of focus are the
relationships between: (i) adiposity and the risk of deteriorating glycemic health/type 2; and (ii) type 2 and
stroke, coronary heart diseases, dementia, and Alzheimer's.

▪ Dr. Sebert highlighted a 2018 study as an example of the kinds of insights we can
expect from the DynaHEALTH consortium going forward. The study examined
longitudinal data spanning 46 years from the Northern Finland Birth Cohort (n=5,078), searching
for factors that explain the participants' variability in fasting glucose (i.e. diabetes, prediabetes, or
diabetes-free) over the lifespan. Very interestingly, fasting glucose levels at age 46 could be
predicted using a mathematical model combining socioeconomic factors (education level,
occupation, household income), metabolic factors (insulin, waist circumference, BMI, HDL
cholesterol, triglycerides), blood pressure measurements, and psychosocial factors (marital status,
employment status, home ownership, depression, sleep quality, life satisfaction) from when a person
was only 31 years old. We are especially intrigued about the psychosocial dimension of diabetes
management and prevention and look very forward to more output from DynaHEALTH.

Skin Autofluorescence (Measure of AGEs) Predicts Incident CVD and Mortality in
Type 2, On Top of Age, Baseline CVD, Smoking Status, Statin Use, etc.

According to a new prospective study of 2,327 people with existing type 2 diabetes detailed by
University of Hroningen's Prof. Bruce Wolffenbuttel, baseline CVD and age were the strongest
predictors of CVD and mortality after a median follow-up time of four years. In newer news,
baseline skin autofluorescence - a noninvasive measure of vasculature-stiffening and atherosclerosis-inducing
advanced glycation end-products - was also significantly associated with CVD and mortality, independent of
traditional risk factors, as were current smoking status, waist circumference, systolic blood pressure, and
statin use. In those with no baseline CVD (n=2,050), age remained the strongest predictor of the composite
endpoint, followed by skin autofluorescence, statin use, current smoking status, waist circumference, and
systolic blood pressure. See the tables below for odds ratios, 95% CIs, and p-values. Prof. Wolffenbuttel
pointed out that these data were limited in that the exact time of CVD events were not collected, cause of
death is not (yet) available, the study was performed only in people of Western-European descent, and there
was no follow-up questionnaire or AGE quantification. An audience member added during Q&A that chronic
caffeine intake and smoking status elevates AGEs in the skin, as do other nutrients (likely in more chronic
fashion). Still, AGE as a one-time, noninvasive measure on top of age and current CVD disease status is clearly
an easier way to further risk stratify populations in the clinic. To that point, Prof. Wolffenbuttel referenced a
2009 paper showing that skin autofluorescence provides additional predictive power to the UKPDS risk
engine. Interestingly, skin autofluorescence also predicts incidence of type 2 diabetes, CVD, and mortality, in
those without baseline CVD (van Waateringe et al., Diabetologia 2019).
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Across-T2D Website Launched: Educational Resource for HCPs Outside US and
UK; Slides From Major Trials Impacting Clinical Care Posted to Bridge
Information Gaps

Dr. Bernie Zinman highlighted the launch of www.Across-T2D.com - an informational website
that will provide educational resources for international HCPs (outside the US and UK) that
care for people with diabetes. Notably, Dr. Zinman explained that slides from most major clinical trials
and other important emerging data that impact clinical practice will be published on the site for HCPs to
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access. (Even without restricted access, we were able to see slide decks for the presentation of DECLARE-
TIMI 58, HARMONY Outcomes, and CARMELINA-cool!). The project is supported by Lilly/BI and a whole
host slew of associated HCPs on the site's steering committee. The website is intended to be a living resource
that is continuously modified and updated with the latest information so that HCPs can stay up to date with
the latest data that impacts clinical care. We're thrilled by this move that should help bridge knowledge gaps
between the latest clinical advances and HCPs, and wonder when this tool might be made available to HCPs in
the US and UK as well.

From MACE to MARCE: Intersection of CVD and CKD is Integral to
Understanding Diabetes Pathophysiology and Complications

Highlighting Sanofi's day-long symposium on Day #1 of EASD 2019, Dr. Mark Cooper
propositioned "MARCE" to replace MACE given diabetes' ties to both renal and cardiovascular
disease. Diabetes is linked to major adverse renal and cardiac events, but this link is not yet fully understood
beyond events like acute kidney injury, stroke, MI, hospitalization, dialysis, CKD progression, HF, and death.
Dr. Cooper defined cardiorenal syndrome, CVD, and CKD as a "triple threat" closely tied to, and often co-
occurring with, diabetes that requires multifactorial treatment approaches. Dr. Cooper cautioned against
treating the marker of disease (hyperglycemia) instead of the effects (both micro- and macrovascular
complications), stating that this approach ignores the complexity and heterogeneity of diabetes. In his
opinion, a holistic approach to treating diabetes and CVD requires management of all risk factors.

▪ As with CVD and type 2 diabetes, the common soil hypothesis may help explain the
link between the "triple threat" of CVD, CKD, and cardiorenal syndrome. The common
soil hypothesis states that multiple conditions share common genetic and environmental factors,
and while insulin resistance has previously been likened as the common soil between diabetes and
obesity, the common soil that ties in CKD has not yet been identified.

▪ SGLT-2 inhibitors and GLP-1 agonists were highlighted as being especially relevant to
treating all three concomitant conditions. Supported by positive trial results (EMPA-REG,
CANVAS, CREDENCE, and DAPA-HF for SGLT-2s and ELIXA, LEADER, SUSTAIN-6, EXSCEL,
and REWIND for GLP-1s), both agents can be helpful in promoting cardio and renal protection.
Spotlight has recently been on SGLT-2s in the cardiology realm, and Dr. Cooper believes that the
class will likely be solely prescribed in the future as a renal/cardioprotective therapy instead of a
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glucose lowering drug-although we tend to agree, we continue to see its importance as a diabetes
drug as well. On a smaller scale, practitioners are responsible for assessing key patient
characteristics (i.e. lifestyle, comorbidities, clinical characteristics, mental health, cultural/socio-
economic context) when crafting treatment plans - and Dr. Cooper believes hypoglycemia risk and
its relationship to other conditions should be considered when choosing diabetes therapies.

Diabetes Technology
Medtronic's No Calibration, Bluetooth, Fully Disposable Envision Pro
Professional Blinded CGM CE Marked; EU & Middle East Launch This Fall,
Starting With UK & Netherlands; Professional CGM Comparisons

Medtronic announced this morning that it has received CE Mark approval for the fully-
disposable, no-fingerstick-calibration, Bluetooth, blinded, seven-day-wear, 11.0% MARD (vs.
YSI) Envision Pro blinded professional CGM system for use in type 1 and type 2 diabetes.
Launches are expected to commence in Europe and the Middle East this fall, beginning with pilots in the UK
and Netherlands. This international launch comes on the early side of prior expectations for a launch before
April 2020. The system features two major CGM firsts for Medtronic: zero fingerstick calibrations and a fully-
disposable transmitter design - both critical for the professional CGM market (simplicity!) and helping close
the gap with Abbott's FreeStyle Libre Pro and Dexcom's under-FDA-review G6 Pro. We confirmed with
Medtronic that Envision Pro will not be launched in the US, though Medtronic hopes to build on this for its
US product cadence. In a big step up from Medtronic's current iPro2 professional CGM, data from the
Envision Pro transmitter is also sent directly to the Envision Pro app via Bluetooth, which then relays the data
to CareLink. That means patients don't have to return the transmitter to the clinic. During the wear session,
users can capture events in the Envision Pro app, similar to the myLog app that launched for iPro2 in 2016.
The on-body form factor appears to be identical to the current iPro 2 (blinded professional CGM), Guardian
Connect, and Guardian Sensor 3, with the purple sensor and white clamshell transmitter (picture below). The
paired app looks identical to the iPro2 myLog app (minus fingerstick logging since calibration is no longer
needed) and the diagnostic reports for providers are the same that have been used for iPro 2 (improvements
in decision support are in the works as Medtronic looks to target more PCPs).

▪ Medtronic's Envision Pro CGM system is not factory calibrated; instead, it is powered
by a new retrospective algorithm that leverages multiple sensor signals and applies
machine learning to optimize the sensor's accuracy. There are two major factors that allow
the algorithm to perform with zero fingerstick calibrations: (i) an improved sensor used to collect
data - the Envision sensor is designed and manufactured to collect more accurate sensor data, with
less noise and more signal consistency (details not provided); and (ii) Utilization of multiple sensor
data inputs - the algorithm in Envision Pro leverages Electrochemical Impedance Spectroscopy
(EIS) collected through the Envision recorder's diagnostic chip (see an explanation from DTM
2018); this allows the algorithm to adjust the sensitivity factor and calculate sensor glucose values
without the need for calibration of blood glucose inputs. At DTM 2018, Medtronic termed this "self-
calibrating," as opposed to "factory calibrated."

▪ On the real-time CGM front, as of last month, the pivotal trial to obtain real-time
iCGM labeling with day one-only calibration remained underway; FDA submission was
previously forecasted for April-October 2020.
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▪ Accuracy data from the user manual suggests that the new Envision Pro algorithm's
accuracy appears to be in line with that of the iPro2, with the big upgrade to no
calibration (vs. four fingersticks required per day for iPro2). Reps didn't specify how
many people were included in the accuracy studies, but they all had either type 1 or type 2 diabetes.

www.closeconcerns.com 93



▪ While no calibration, Bluetooth, and fully disposable are big steps for Medtronic,
Envision Pro still lags behind Abbott's FreeStyle Libre Pro and the Dexcom G6 Pro
(currently under FDA review) in terms of wear time. See a comparison of the three major
professional CGM players in the following table. Note that Medtronic previously aimed to launch a
real-time professional CGM, which could very well allow for toggling between real-time and blinded,
after April 2020.

Medtronic Envision
Pro

Abbott FreeStyle
Libre Pro

Dexcom G6 Pro
(under FDA review;

2020 launch
expected)

Wear time 7 days 14 days 10 days

No calibration? Yes Yes Yes

Fully disposable? Yes Yes Yes

MARD 11.0% 12.3% 9.0%

(Assuming it's the same

sensor and algorithm as

G6)

Bluetooth to app? Yes No Yes

Data Uploaded to

Dexcom Clarity (via G6
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All data uploaded

automatically to

CareLink

Patient must come to

clinic to have sensor

downloaded

app) or stored on

receiver for clinic

download

Blinded vs. Real-
Time?

Blinded Only

App allows manual

entry of contextual info

- meals, medication,

activity

Blinded Only Blinded and Real Time

Modes

DCCT/EDIC Cohort Wearing FreeStyle Libre Pro: Only 9% Achieved >70% TIR
Target, Up to 19% in Those With Automatic Glucose Suspend

The afternoon session, "Benefits of Technologies in Type 1 Diabetes," was full of learning,
including a fascinating study of DCCT/EDIC participants wearing FreeStyle Libre Pro(n=765).
Dr. Rose Gubitosi-Klug (Case Western Reserve) shared an analysis of CGM profiles from the DCCT/EDIC
cohort and compared them to the new time-in-range guidelines. The study enrolled 765 participants (!) who
wore the blinded FreeStyle Libre Pro CGM for a mean of ~12 days. Of the group, 58% used insulin pumps,
27% routinely wore real-time CGM, 21% routinely were on CGM and pump, and 11% had CGM + pump with
automatic insulin suspension turned on. The group had a mean age of 59 years and diabetes duration of 37
years. Time-in-range for these participants was ~52% with a mean glucose of 170 mg/dl. Only 9% of
participants hit the >70% TIR goal, only 30% achieved the <4% time <70 mg/dl target, and only 23% hit the
<25% time >180 mg/dl. Outcomes for the sub-group on insulin suspend (presumably Tandem's Basal-IQ or
Medtronic's 670G) were slightly better, with 19% achieving >70% TIR, 40% spending less than 4% of time
<70 mg/dl and 35% spending <25% of time >180 mg/dl. Even still, this reinforced the takeaway we had
earlier this year when Abbott shared global data on FreeStyle Libre users - most are not close to hitting the
>70% time-in-range benchmark. Of course, CGM is a tool, not a therapy - using the data effectively
(medication, food, exercise) is the key, and an area the field still needs to improve on.

Target Overall % achieving target
(n=765)

Insulin suspend % achieving
target (n=85)

>70% time-in-range (70-180 mg/

dl)

9% 19%

<4% time spent <70 mg/dl 30% 40%

<1% time spent <54 mg/dl 28% 47%

<25% time spent >180 mg/dl 23% 35%

<5% time spent >250 mg/dl 17% 32%

▪ Hypoglycemia continued to be an issue in this large study of longstanding type 1
diabetes, particularly at night. Percentage of time spent <70 mg/dl at night was 13%, compared
to ~8% during the day, while percentage of time spend <54 mg/dl at night was 7%, compared to
~3% during the day. A caveat is in order here, of course: FreeStyle Libre Pro does tend to overread
hypoglycemia (per the label), so the true outcomes may be slightly better. As expected, time-in-
range during daytime (6 AM - midnight) and nighttime (midnight - 6 AM) were nearly identical
(51% during the day vs. 52% at night), but mean glucose was significantly lower at night (173 mg/dl
during the day vs. 159 mg/dl at night).
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Dexcom Decision Support Pipeline: InPen Data Now Integrated with Clarity; In-
Development Bolus Calculator (Launch Before G7?), Hypo Prediction, and More

Dexcom CTO Mr. Jake Leach closed out Dexcom's afternoon symposium with a look at the
company's decision support pipeline and new data on the positive correlation between Dexcom remote
monitoring usage and time-in-range in adults. On the same day as smart pen partnerships were announced
between Abbott and Sanofi and Medtronic and Novo Nordisk, we learned that the smart pen/CGM data
integration between Companion Medical's InPen and Dexcom's Clarity has successfully launched after its
announcement in June. The combined view of insulin data and CGM data (see below) is going to be valuable
for facilitating smarter conversations and adding more context over CGM alone. Dexcom also continues to
develop its decision support software for injection users, including a "CGM-informed" bolus calculator,
enhanced hypoglycemia prediction, "on-demand" sleep and exercise advice, and ongoing glucose control
assessment. In Q&A, Mr. Leach revealed that Dexcom will try to get the bolus calculator out before the launch
of G7 (currently targeted for late 2020-early 2021). Otherwise, there were no new updates or screenshots
relative to those shared at the December 2018 Investor Day. In the smart pen arena, Dexcom also has
partnerships with Novo Nordisk (expected 2020 launch of its smart pens) and Lilly (submitted to the FDA as
of 1Q19).
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▪ Dexcom presented new real-world data showing a slight correlation between remote
monitoring and time-in-range in US adults. Over half (53%) of the 50,000 adult G6 users
analyzed used the remote monitoring feature, with higher utilization in the younger age group
(18-24 years). We think this should be closer to 100% and look forward to helping move it that
direction - we don't know how many use Clarity (full stop) but that should indeed be 100%. Users
with more followers had slightly lower mean estimated glucose values and slightly increased time-
in-range, which we found interesting. The absolute differences were quite small, with a roughly 5%-
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point difference in time-in-range and a <10 mg/dl difference in mean glucose (see the charts below).
Number of followers was also correlated with lower percentage of time spent in hypoglycemia (<70
mg/dl). We note that these are correlations, and thus subject to an important confounding bias -
number of followers may simply be an indicator of those with more support or those who are more
engaged, rather than a causal driver of outcomes. Earlier this year, the same analysis was performed
on G6's pediatric users (2-18 years) and found stronger correlations between number of followers
and improved glycemia.
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Basal-IQ Real World-Data in Over 8,000 Users: Time in Hypoglycemia (<70 mg/
dl) Reduced from 3% to 1.8% After Upgrading; Corresponding TIR Bump from
61% to 62%

Halfway through EASD, Tandem announced publication of expanded real-world data from
Basal-IQ (predictive low glucose suspend) in n=8,123 users in DT&T. The retrospective analysis
collected data from t:connect (August 31, 2018 to March 14, 2019) in users with at least 21 days of system use.
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In the full data set (n=8,123), time-in-range (70-180 mg/dl) was 59% on Basal-IQ, with a median 1% time
with glucose levels <70 mg/dl (mean: 1.7%) and just 0.1% time <54 mg/dl - excellent hypoglycemia
elimination! A remarkable 31% of patients on Basal-IQ never had a CGM reading <50 mg/dl. Tandem also
looked at two interesting subgroups: (i) a pre-post group that allowed a comparison of the impact of adding
the Basal-IQ algorithm (n=1,371); and (ii) users who had at least nine full weeks of PLGS system data
(n = 3,563).

▪ In the pre-post group, time spent in hypoglycemia (<70 mg/dl) went from 3% to 1.8%
after users updated their pumps to add Basal-IQ; that comes out to ~17 extra minutes/day
and a 45% relative risk reduction in hypoglycemia, and they were already on CGM at baseline. With
the reduced hypoglycemia, time-in-range increased slightly from 62% to 63% in the pre-post group,
while mean glucose remained stable at 168 mg/dl. Time spent <54 mg/dl dropped from 0.3% to
0.1% after using PLGS. Hypoglycemic episode frequency (<54 mg/dl for at least 15 minutes) was
reduced from 0.11/day to 0.03/day (or one event every 9 days to one event every 30 days) after
initiating Basal-IQ. See more pre-post outcomes in the table below, and see the full outcomes in the
paper.

▪ On average, patients recorded 50 days using Basal-IQ and had the feature on ~98% of
the time; age ranged from 6-90 years old, 50% were female, and 96% had type 1 diabetes.

▪ The reductions in hypoglycemia in real-world use exceeded reductions in the
controlled pivotal study (read out ATTD 2018). In the pivotal, Basal-IQ delivered a 19
minute/day reduction in time <70 mg/dl, though from a higher baseline of 4.5%.

Before After p-value
% Time <70 mg/dl 3% 1.8% p<0.001

% Time < 54 mg/dl 0.3% 0.1% p<0.001

Time-in-range (70-180 mg/dl) 61% 62% p<0.001

% Time > 180 mg/dl 36% 36% p=0.72

% Time > 250 mg/dl 10% 9% p<0.001

Mean glucose (mg/dl) 168 168 p=0.7

Hypoglycemic event frequency 0.11/day 0.03/day p<0.001

Insulin total daily dose (U) 43.4 42.3 p=0.076

▪ In a related talk at EASD itself, Dr. Timothy Jones of Perth Children's Hospital
reviewed a variety of studies highlighting how CGM alone, CGM and pump, and CGM and pump
with insulin suspension (threshold or predictive) can reduce hypoglycemia in patients with
hypoglycemia unawareness. Additionally, these studies overwhelmingly found that alarms could
reduce time in hypoglycemia regardless of insulin delivery method (i.e., MDI or pump). Notably, Dr.
Jones noted a greater inclusion of higher-risk hypoglycemia unaware patients in randomized
controlled trials over time - this . Among the notable studies referenced by Dr. Jones were HypoDE
testing CGM in MDIs with impaired hypoglycemia awareness (read out ATTD 2018), IN CONTROL
testing CGM in MDI or pump users with impaired hypoglycemia awareness (read out at EASD
2016), and ASPIRE testing the MiniMed 530G with threshold suspend (Bergenstal et al., 2013).

COMISAIR Full Three-Year Data (n=94): CGM Drives Improved Glycemic
Outcomes Regardless of Insulin Delivery Method in Type 1s; Fewer Hypoglycemia
Episodes and Five Increased Time-in-Range

Charles University's Dr. Jan Šoupal presented full three-year results from the COMISAIR
study (n=94 type 1 adults), demonstrating the huge benefits provided by CGM, including five hours
increased time-in-range, >1% A1c reduction, and fewer episodes of hypoglycemia, regardless of insulin
delivery method. The prospective, real-world, investigator-initiated study is the longest CGM trial ever
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conducted, evaluating: (i) SMBG + MDI (n=21); (ii) SMBG + pump (n=25); (iii) Dexcom CGM + MDI (n=22);
and (iv) Dexcom CGM + pump (n=26). At ADA 2019, Dr. Šoupal shared the topline data: time-in-range
increased from 49% to 69% in the CGM + MDI group and increased from 51% to 72% in the CGM + pump
group (improvements of ~5 hours/day); time <70 mg/dl decreased from 9.4% to 5.5% in the CGM + MDI
group and 9.0% to 5.3% in the CGM + pump group (declines of nearly one hour); and A1c decreased by 1.3%
and 1.2% for the CGM + pump and CGM + MDI groups, respectively (baseline A1c: 8.2%). For the first time,
we Dr. Šoupal also shared data on hypoglycemic and ketoacidosis episodes. The study recorded seven total
severe hypoglycemia episodes, with five occurring in the SMBG groups, compared to just two in the CGM
groups. Notably, one of the episodes in the CGM groups actually occurred when the participant was not
wearing the sensor (meaning just one episode in the CGM group vs. six without CGM on). The study only
recorded three ketoacidosis episodes. According to Dr. Šoupal, the results will be published in Diabetes Care
in November.

▪ The main takeaway from the three-year data supported one-year results (Šoupal et al.,
2016) presented at EASD 2016: adding CGM to MDI drove similar glycemic outcomes as adding
CGM to a pump. Notably, these improvements appear quickly and have been sustained over three
years. See our report from ADA 2019 for a full rundown of the data.

REFER Meta-Analysis from Germany, France, & Austria: Effectiveness of
FreeStyle Libre on A1c in Type 2s on Intensive Insulin Has Increased Since 2014

Dr. Jens Kroeger from the Centre for Diabetology in Hamburg, Germany, presented results
from a three-country meta-analysis of FreeStyle Libre that suggested A1c reductions delivered
by FreeStyle Libre for people with type 2 on basal-bolus insulin are better in real-world use
than in the REPLACE trial. The retrospective review looked at patient records from Germany, Austria,
and France across 18 medical centers. In total, 363 records were analyzed from adult patients with type 2
diabetes on basal-bolus insulin, with a baseline A1c between 8%-12% before starting FreeStyle Libre, and at
least three months of recorded FreeStyle Libre use. The studied periods ranged from January 2015 to January
2019. Mean age for study participants was ~64 years. After initiating FreeStyle Libre, mean A1c dropped from
8.9% to 7.9% in Germany (n=183), 8.8% to 7.9% in Austria (n=92), and 9% to 8.2% in France (n=88).
Notably, the reduction was similar across time windows up to six months after initiation, suggesting sustained
improvement. FreeStyle Libre was effective across all subgroups analyzed (sex, age, duration of insulin use,
and BMI). Dr. Kroeger compared the results from his meta-analysis with the REPLACE RCT (read out at
ATTD 2016) which missed its primary endpoint A1c reduction, finding a similar 0.3% reduction in both its
FreeStyle Libre and SMBG groups. Dr. Kroeger credited increased understanding of FreeStyle Libre and its
applications for the increase in A1c reduction. On a related note, he cited much improved education around
AGP and other CGM-data interpretation from both patients and providers.

Baseline
A1c

Final A1c Change

REFER Combined 8.9% 8.0% -0.9%

REFER Germany (n=183) 8.9% 7.9% -0.9%

REFER Austria (n=92) 8.8% 7.9% -0.9%

REFER France (n=88) 9.0% 8.2% -0.8%

REPLACE FreeStyle Libre Group

(n=149)

8.7% 8.4% -0.3%

REPLACE SMBG Group (n=75) 8.7% 8.3% -0.3%

Selected Question and Answer

Dr. Bastiaan Eduard de Galan: Do you have any data about the risks of severe hypoglycemia or
time spent in hypoglycemic range?
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A: We have this data from the REPLACE study. There's a reduction in the amount of hyperglycemic events.
For time <70 mg/dl, there was a reduction of 41 minutes/day. For me, the important question is 'Where do we
have the level set?' Internationally, we set the level at 70 mg/dl and 54 mg/dl. But, what is more important for
the people with type 2? We must define where the important zones are for people with type 2 diabetes.

Nemaura Medical's 24-Hour, Non-Invasive sugarBEAT CGM "Is Not Vaporware,"
Launch in UK Delayed to 2020; De Novo Submission to FDA Aims for class II
(510k) regulation

UK-based Nemaura Medical, maker of the 24-hour, non-invasive CGM sugarBEAT, made its
first EASD appearance with a symposium Thursday night hosted by CEO Dr. Faz Chowdhury
and Global Commercial Officer Dr. Fred Schaebsdau. The system was CE Marked in June.
Skeptics in the room were addressed early on, with Dr. Schaebsdau stating, "It's not vaporware" while rolling
up his sleeve to display the sugarBEAT on his upper arm. Later on, Dr. Schaebsdau called the device a "real-
time CGM, full stop," which has a claimed MARD of 11.9%, once-daily fingerstick calibration, and adjunctive
CE-Marking for adults. Like all CGMs, sugarBEAT combines the glucose measurement with a "predictive
algorithm" that produces an estimated blood glucose value. Dr. Chowdhury claimed that this may help reduce
lag-time seen between interstitial and blood glucose levels. The device has a warm-up time of "20-25 minutes"
and transmits glucose readings to a smartphone every five minutes using a rechargeable Bluetooth
transmitter. The app will also allow for absolute and predictive alarms ("up to 20 minutes" in advance). The
app will not have remote monitoring in its first generation. Dr. Chowdhury did show a sugarBEAT Gen II on a
product pipeline slide, which it hopes to bring to pediatric and gestational diabetes markets. sugarBEAT will
be launched starting with the UK "in 2020," already a delay from the June plan to launch in "3Q19." The
device will initially be "self-purchase" (cash pay), as Nemaura has not secured reimbursement. In the past, the
company has claimed the device will be at a price "comparable to the cost of using glucose meters and strips."
On the US side, the company claimed to have submitted sugarBEAT to the FDA in July under a de novo
application, with the goal of being regulated under the 510(k) pathway. According to Dr. Chowdhury, the
company has more than enough cash to get through UK launch and beyond.
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▪ Nemaura intends to use the 24-hour wear-time to market "flexibility" for type 2
diabetes market. The company's focus will be on "non-intensive medical applications," which they
deemed to include weight management, people with prediabetes, and people with type 2 diabetes
not on intensive insulin therapy. To discuss clinical applications of sugarBEAT, the company
brought in UK-physician Dr. Iain Cranston, who emphasized how underserved the type 2 population
is with respect to "data-led" personal disease management. Further, Dr. Cranston noted that type 2s
on "simpler" insulin regimens (i.e. basal-only) have lower day-to-day glucose variability and only
need a few days of data to see patterns. Lastly, Dr. Cranston touched on the need for much more
research into optimal uses of short-term CGMs and its relation to "consensus-accepted outputs"
(e.g., AGP).
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▪ During the "Patient user experience" portion of the symposium, a senior product
engineer from Nemaura shared that she actually discovered she had type 2 diabetes
after seeing abnormal traces when testing sugarBEAT on herself. While she had no
symptoms, her diabetes status was confirmed by an oral glucose tolerance test. Another story
highlighted someone with type 2 diabetes on basal insulin since 2013. She was recently prescribed
Trulicity and now wears sugarBEAT as a tool for retrospective therapy adjustment.

▪ Nemaura is advertising the sugarBEAT CGM as non-invasive, safe, hypo-allergenic,
environmentally friendly, flexible-use, and affordable. In a memorable demonstration of
sugarBEAT's environmentally-friendliness, Dr. Schaebsdau noted sugarBEAT didn't have an
inserter or excessive sensor packaging, as he threw a FreeStyle Libre inserter and Dexcom packaging
into a trash can. During Q&A, CEO Dr. Chowdhury shared that the device had been worn for a
collective ~1,200 days by ~200 people, with no reported allergic or skin reactions. He credited this
to sugarBEAT's silicon adhesive (as opposed to acrylic adhesives used in longer-wear CGMs), which
he described as less "tough and aggressive."

GOLD Post-Hoc Analysis: CGM Delivers Benefits Regardless of SMBG Frequency;
Jaeb's Kellee Miller Recaps WISDM Trial

Continuing the CGM-focus during the "Benefits of Technologies in Type 1 Diabetes" sessions,
Dr. Arndís Ólafsdóttir (University of Gothenburg) presented a post-hoc analysis of data from
the GOLD study, finding that the benefits delivered by CGM were independent of SMBG
frequency. The Swedish GOLD study (n=161) was published in JAMA in 2017, one of the early studies to
build the evidence-base for CGM in MDI. The study showed an A1c reduction of 0.4%, a time <70 mg/dl
reduction of 29 minutes/day, and satisfaction and well-being improvements. In the post-hoc analysis, the
group attempted to categorize variables that influenced CGM effectiveness. CGMs were found to be effective
across all baseline A1c levels. Notably, the analysis found that SMBG frequency had no influence on CGM
effectiveness. This could be particularly important for payers, such as Medicare, which currently requires
users to take 4 fingersticks/day for 90 days for CGMs to be reimbursed. Lastly, the analysis found significant
influence of gender on CGM effectiveness, with women seeing greater improvements than men. We have not
heard that before and wonder why that might be…
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▪ Jaeb Center's Dr. Kellee Miller gave a quick 15-minute recap of the WISDM trial (first
read out at ADA 2019), which showed significant benefits delivered by Dexcom G5 CGM in 203
older adults (≥60 years) with type 1 diabetes in every outcome measured. For the primary outcome,
time <70 mg/dl, the adjusted treatment group difference for the CGM group was -1.9% (p<0.001),
amounting to a difference of 27 minutes/day. There was also a significant between-group difference
in time <54 mg/dl, with the CGM group showing an adjusted difference of -1.0% (-14 minutes/day)
(p<0.001). Time-in-range (70-180 mg/dl) improved significantly for the CGM group, with an
adjusted difference of +9% (+2.1 hours/day) (p<0.001). Time >180 mg/dl and >250 mg/dl also
decreased for the CGM group, with adjusted differences of -6% (-1.4 hours/day; p<0.001) and -4%
(-58 minutes/day; p<0.001), respectively. Accordingly, A1c significantly improved in the CGM
group, dropping by 0.4 percentage points (baseline A1c: 7.6%) and amounting to an adjusted
difference of -0.3% (p<0.001). See our full analysis of the results from our ADA report. We hope that
this data helps further support the outstanding benefits of CGM in the Medicare population,
including a need for fewer restrictions around fingerstick documentation.

Psychosocial Impact of FreeStyle Libre Pro in Type 2s (n=299): No Adverse
Effects, but No Significant Increase in Patient Empowerment

Dr. Jane Speight (Australian Centre for Behavioural Research in Diabetes) opened a packed
session on CGM with mixed results on the psychosocial impact of the blinded FreeStyle Libre
Pro in 299 adults with type 2 diabetes. The intervention group in the two-arm randomized control trial,
GP-OSMOTIC, wore the blinded FreeStyle Libre Pro every three months for a year. Each CGM session was
followed up with a clinic visit, which included data interpretation. The control group conducted clinic visits
every three months, without CGM data, and all participants in the study wore FreeStyle Libre Pro for two
weeks at twelve months for data collection. The primary outcomes from GP-OSMOTIC were shown in a poster
at ADA 2019, finding an ~8% increase in time-in-range (+2 hours/day; p=0.004), but no significant A1c
improvement at 12 months. This secondary analysis showed assessments on emotional well-being (WHO-5),
diabetes-specific quality of life (DIDP), satisfaction with glucose monitoring (GME-Q), perceived involvement
in clinical care (PICS), and diabetes self-care activities (SDSCA) at baseline and twelve months. The WHO-5
and DIDP surveys revealed no additional psychological burden from wearing FreeStyle Libre Pro four times
over the course of a year. Satisfaction with glucose monitoring was also not significantly affected by wearing
the blinded CGM. Disappointingly, participants' perceived involvement in their care was also not affected, nor
was diabetes self-care - that is perhaps not surprising, since FreeStyle Libre Pro is worn blinded and data is
only engaged in the clinic. We are not sure how to assess whether the patients were guided toward
therapeutic, nutritional, or other changes. Dr. Speight did note that at baseline, participants had low levels of
emotional distress, which may not be representative of most people with diabetes (especially those with type 2
diabetes facing stigma). Additionally, about a quarter of general practitioners who conducted clinic visits had
not received any training related to CGMs. To us, the results suggest the importance of understanding blinded
vs. real-time CGM as it relates to engagement and empowerment. Of course, there also remains a need for
providers and people with type 2 to be better trained to take advantage of intermittent CGM data (either
blinded or real-time). Further, qualitative analysis of the data will be performed in the future to better
understand patient experiences.
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Selected Question and Answer

Q (Dr. Kirsten Nørgaard): Did you have the chance to ask the physicians on their perception of
using this device?

A: We haven't got quantitative data from physicians, but we have interviewed some of them and we're going to
be analyzing some of those data. We've got some preliminary data from that interaction and we feel the care
model has been really important. When the general practitioner, or practice nurse, did interact with the
person with diabetes, he/she really felt that this was important for their care.
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Dr. Anne Peters on the upcoming ADA-EASD Joint Position Statement on
Diabetes Apps

The extraordinary Dr. Anne Peters (Keck School of Medicine) outlined key points from the
soon-to-be-published ADA-EASD joint position statement on diabetes apps, which was put
together by ADA-EASD Diabetes Technology Group's (AEDTG) Drs. Alexander Fleming, John Petrie, Rich
Bergenstal, Reinhard Holl, Anne Peters, and Lutz Heinemann. The full statement will be published in
Diabetes Care and Diabetologia soon, offering a summary of the benefits, challenges, and recommendations
in this fast-evolving area. This follows similar ADA-EASD technology statements on CGM (2017) and pumps
(2014). According to Dr. Peters, "The aim of what we did was to look at the current landscape of available
diabetes digital health technology, the practices of regulatory agencies and organizations, and then go through
the next steps that we believe should be taken." The statement will be broad-reaching, including guidance for
regulators, industry, professional organizations, researchers, funders, healthcare providers, and patients. See
below for some of Dr. Peters' comments, and we'll alert readers when the statement is online.

On Obstacles Facing Health Apps

▪ "Nutrition apps seem simple right? They're databases of carbs, fat, protein, and calorie
content. People use them, they count what they're eating, they count their carbs, but they're not all
the same. In fact, I'm not sure that all of them are written by people who really know the
carbohydrate, fat, and protein content of certain foods. When I start comparing them, I find
differences. Clinically, I don't know how to help a patient choose which app is best."

▪ "[Physical activity apps] are really good motivationally, but … I see patients come in feeling
great with their Fitbit and their steps, but six months later, it's in a drawer and they're not using it.
To me, everything about diabetes management is for the long haul - you can't just do it and then just
quit it."

▪ "[Glucose-monitoring apps] are incredibly important and helpful when people look at
the data. But, even with these sorts of data-displaying apps, you have to ask the question, 'Who gets
to set the target levels?' I have patients who target glucose levels that are too low and end up with
too much hypoglycemia. I have patients who are way out of control and I want to actually step them
down more slowly, so I need glucose-monitoring apps that let me help patients figure out what their
individualized goals and targets should be."
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▪ "I remember for [my son's] entire childhood, all I did was walk into his room and he
was playing another video game. It wasn't like he was playing five at the same time, he was
addicted to one. I asked him to give me a list of all the games he played, and he said, 'Mother, there
are so many I can't possibly tell you.' This, of course, disturbed me greatly … These apps, these guys
who are experts in gamification, make us interested for a while. Then you reach the peak of the
mountain, you get the prize, you beat everybody, and then you're bored, so you move onto your next
app. I think we need to be mindful of the long-term benefit we're offering patients and how we can
make it sustain their interest."

On "Digiceuticals" (Prescription Apps)

▪ "I really like these, I think they can work. These are one step more advanced: they require a
physician's prescription, at least in the US. They're regulated like drugs or medical devices. I can
prescribe these to a patient who I think needs one."

▪ "It's not just diabetes that has digiceuticals. There are all sorts of others. Can't sleep? Try
Sleepio. Daylight is about worry and anxiety…Propeller for treating COPD/asthma. Ginger.IO has
behavioral support, and Reset/ResetO for addiction. So, you can imagine a person might have three
or four programs they're supposed to be following. At night, they pull out their insomnia app; during
the day, the look at their anxiety app, their diabetes app, and then you start to get app overload."

▪ "What happens if [advice from] your insomnia app starts arguing with your anxiety
app? Then you could get into real trouble … What we really want to do is have effective tools that
last over the long haul."

▪ "There's not a lot of [clinical evidence] that looks at these apps in terms of long-term
benefit … It's hard to judge apps the way we judge a real pharmaceutical, because apps aren't
frozen in time. In fact, they evolve over time. We want them to evolve over time, so we have to study
these as they evolve and see what the benefit is for patients."

OpenAPS Outcomes Study (n=51): 80% TIR, ~2% Time <70 mg/dl vs. 72% TIR, 7%
Time <70 mg/dl in Pump-Only Group

Dr. Anastasios Koutsovasilis (General Hospital of Nikaia) presented strong, new data from 23
patients on OpenAPS vs. 28 on open-loop, with participants initiated on OpenAPS achieving a notable
80% time-in-range (70-180 mg/dl) and 1.7% time spent <70 mg/dl after six months. The study was done in
participants who had been on pump therapy for > three months with baseline A1c between 7.5% and 10%.
Both groups used the DANA S pump with a Dexcom G5 CGM for the study. Due to the small sample sizes, the
time-in-range achieved by OpenAPS was not statistically different than that of the control group (72%),
though time in hypoglycemia was very significant: 1.7% with OpenAPS vs. 6.9% on open loop (p=0.04). The
improved numbers in OpenAPS users reflects an extra two hours/day spent in range and ~1.2 hours less time
<70 mg/dl. It's hard to believe that Time in Range was not officially statistically different with these kinds of
results - again, we stress the "n" was the difference. You could ask absolutely any patient on CGM if they
would prefer 80% TIR or 72% TIR and you'd receive a strong argument for 80%. A1c also improved by 1.2%
with OpenAPS (baseline: 7.9%) vs. no statistically significant reduction with open loop (7.8% to 7.4%; p=0.1).
We view this as another great validation of automated insulin delivery, even in an engaged population doing
technically quite well at baseline if the "below 70" and "below 53" and "above 250" are ignored - these
represented a total of two hours in hypoglcyemia per day and two hours above 250 mg/dL, compared to 26
minutes and 17 minutes, respectively.

OpenAPS (n=23) Open-loop pump
(n=28)

p-value

Time-in-range
(70-180 mg/dl)

80.1% 71.6% 0.12
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Time-in-range
(90-180 mg/dl)

77.1% 63.5% 0.04

Time <70 mg/dl 1.7% 6.9% 0.03

Time <53 mg/dl 0.1% 1.8% 0.03

Time >180 mg/dl 17.5% 21.5% 0.231

Time >250 mg/dl 1.2% 8.3% 0.03

▪ Over six months, participants on OpenAPS saw A1c reduction from 7.9% to 6.7%
(p<0.001), while the control group showed Fasting plasma glucose, post-prandial glucose, and
bedtime glucose values were significantly reduced for OpenAPS patients. Lastly, no patients in the
OpenAPS group showed nocturnal hypoglycemia or hypoglycemia "during the day before meals,"
despite every participant in the study having experienced "at least one hypoglycemic episode" in the
month before the study. Notably, the control group did not see significant change in hypoglycemia
after the study began.

Baseline 3 Months 6 Months
OpenAPS 7.9% 7.1% 6.7%A1c (%)
Control 7.8% 7.5% 7.4%

OpenAPS 154 128 118Fasting plasma
glucose (mg/dl) Control 158 139 140

OpenAPS 169 145 116Glucose before
bedtime (mg/
dl)

Control 172 159 156

Dr. Peter Jacobs: Dexcom G6 "Could be Used Safely" with Aerobic, Resistance,
and High Intensity Interval Exercises

OHSU's Dr. Peter Jacobs presented unpublished data on accuracy of the Dexcom G6 during
exercise, finding that the mean absolute relative difference (MARD) between G6 and a Contour Next BGM
reference did not significantly change through six time-points during and thirty minutes after exercise. The
study was performed on 24 adults with type 1 diabetes, ages 18-50, who performed two in-clinic study
sessions of aerobic, resistance, and high intensity exercises. Across all time points and exercises, MARD never
rose above 15.9%, relatively impressive given the difficulties in measuring glucose values during exercise
(rapidly changing glucose, fluid distribution, and lag between blood and interstitial glucose levels). On a
Clarke Error Grid, 99.3% of measurements fell within the A and B regions. The G6 had a negative mean
relative difference (MRD) across all types of exercise at most time-points, meaning the CGM values tended to
be lower than the BGM readings. This negative bias is certainly better than a positive bias (CGM values higher
than actual values), which could lead to hypoglycemia.

Mean absolute relative difference (MARD) and mean relative difference (MRD) between CGM and BGM
readings during and after three types of exercise. Aerobic and resistance exercise lasted 30 minutes and high
intensity interval (HII) exercise lasted 25 minutes. Yellow highlights denote statistical significance.

Aerobic Start 10 min 20 min 30 min 45 min 60 min

MARD (%) 11.6 13.9 12.2 15.9 13.4 13.3

MRD (%) -0.2 2.6 3.2 3.6 -6.4 -4.8

Resistance Start 10 min 20 min 30 min 45 min 60 min

MARD (%) 11.2 11.2 11.8 13.1 10.4 11.8

MRD (%) -7.8 -5.3 -4.0 1.1 -5.2 -7.1
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HII Start 10 min 20 min 35 min 50 min

MARD (%) 13.9 12.0 12.3 13.5 11.1

MRD (%) -10.3 -9.2 -10.8 -12.6 -7.7

▪ Dr. Jacobs also found that glucose values dropped significantly over all three
exercises, with a mean 48 mg/dl drop during aerobic exercise, 36 mg/dl drop during resistance
exercise, and 11 mg/dl drop during interval exercise based on BGM readings. Falling blood glucose
during exercise is a certainly known phenomenon, but Dr. Jacobs emphasized the heterogeneity of
responses during exercise by showing the BGM and CGM traces for all 24 study participants. In all
three types of exercise, participants had vastly different glucose changes.

▪ The Dexcom G6 outperforms FreeStyle Libre and previous Dexcom CGMs on accuracy
during exercise. A paper from earlier this year in Diabetes Medicine found a median ARD of 22%
in ten people with type 1 diabetes performing aerobic exercise. A study of Dexcom G4 with 22 people
performing aerobic exercise found median ARD of 16.8% during exercise with an average +14 mg/dl
bias during the exercise session. These comparisons do feel a bit artificial at this stage, since no one
is taking frequent fingersticks during exercise - for those who want to stay in-range during exercise,
CGM is a must!

NHS Data shows A1c Reduction of 0.6% on Pump Initiation (n=505 Type 1s) After
Five Years, ~2% Reduction for Baseline A1c ≥10%

Dr. John McKnight (Edinburgh Centre for Endocrinology and Diabetes) shared results from a
retrospective analysis of patients initiating pump therapy (n=505), finding an immediate and
sustained 0.6% A1c reduction after five years. All data was collected from patients with type 1 diabetes who
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were seen in NHS's Lothian region. As expected, improvements in A1c were greatest for patients with highest
baseline A1c, with patients ≥10% A1c at baseline seeing a ~2% A1c reduction after one year. Conversely,
patients who began pump therapy with A1c ≤7% did not see any significant changes in A1c over time. Notably,
the study found little effect of age, gender, or diabetes duration on the effectiveness of pumps. Additionally,
researchers looked at whether the standardized, five-day diabetes nutrition course "Dose Adjustment for
Normal Eating" (DAFNE) would change the effectiveness of pumps. Comparing patients who went through
DAFNE before initiating a pump (n=208) with those on pumps and no DAFNE training (n=297) showed no
significant effects of the course on pump effectiveness. We would note however, that during Q&A, Dr.
McKnight guessed that non-DAFNE pump users still received "10-15 hours" (!) of carb counting training that
was well-standardized throughout Lothian. Note in the chart below, A1c is reported in mmol/l.
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▪ The REPOSE trial (Diabetes UK 2016) found an identical 0.6% A1c reduction in pump
users (n=132) who went through the DAFNE course after two years. Additionally,
REPOSE found that DAFNE-trained MDI users (n=132) also saw a 0.6% A1c reduction after two
years. That trial seemed to suggest CSII may not have significant advantages over MDI with proper
training, though we would note that pump users did report higher treatment satisfaction and lower
"daily hassle" than the MDI group. Dr. McKnight did note that CGM began to enter NHS Lothian
~18 months ago, and may be more effective than pumps at improving glycemia, which they are "just
now looking into."

SEARCH for Diabetes in Youth Study (n~7600) Shows DKA Prevalence in Kids
Increase from 35% in 2010 to 41% in 2016

Wake Forest's Dr. Elizabeth Jensen presented new data from the five-center SEARCH for
Diabetes in Youth study, showing that the prevalence of DKA at type 1 diagnosis in kids <20
years old has increased from 35% in 2010 to 41% in 2016 (p=0.01). The sample of youth onset type 1
cases (n~7,600) represented a racially and economically diverse sample, allowing Dr. Jensen to explore
prevalence changes in subgroups. All age groups saw a general increase in DKA prevalence, as did all racial/
ethnic groups, all groups regardless of insurance status, and all sites regardless of clinical site. However, Dr.
Jensen identified a trend (p=0.16) toward a greater uptick in South Carolina relative to the other sites
(Barbara Davis Center, Cincinnati, Seattle Children's, and Kaiser Permanente). Notably, accounting for
shifting demographics in the SEARCH cohort - younger age at diagnosis and greater proportion of Hispanics -
did not substantively change estimates observed for the association between calendar year and DKA. Dr.
Jensen speculated that the concerning increase in DKA at diagnosis could be related to the US recession of
2008-2010 (decreased use of preventive care services) or the changing landscape of healthcare in the US, such
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as Medicaid expansion (notably, South Carolina was the only state of the five study sites that did not expand
Medicaid, and also saw a potentially greater increase in prevalence). This also aligns with the general trend in
type 1 diabetes of worsening outcomes in the teen/adolescent age group.

▪ In the subsequent talk, Sanofi's Dr. Angela Ibald-Mulli described DKA risk factors that
were identified in the German DPV type 1 diabetes registry using a "subgroup
discovery algorithm." There were a number of significant differences between those in the group
that had DKA and those who didn't: those who had DKA were younger (mean age 15 vs. 29 years),
had higher A1c (9.3% vs. 8.0%), were younger at diagnosis (9 years vs. 15 years), had shorter disease
duration (6 vs. 10 years), were more likely to have a "migration background" (19% vs. 12%),
exercised less (0.76 vs. 1.5 supervised physical activity units per week), and had more frequent
medical visits (42 vs. 23). The algorithm selected a number of "profiles" that placed individuals at
high DKA risk: A1c >8.87%; age between 6-10 years; age between 11-15 years; diagnosis of
nephropathy; DKA at onset; presence of hypoglycemia with coma; presence of severe hypoglycemia;
diagnosis of thyroiditis; and no short-acting insulin. 89% of the patients with a DKA event in the
DPV had at least one of these profiles; more importantly, <5% belong to 3+ profiles, but 20% of
those that do have a DKA. This data should help to better stratify patients according to risk and
avoid the extremely preventable acute complication of DKA.

Severe Hypo Elevates Risk of Future Mortality in Type 1 Welsh Cohort from
2000-2018

Medical University of Graz's Dr. Othmar Moser presented a retrospective cohort analysis of
type 1s in Wales between 2000-2018 confirming that severe hypoglycemia is an important
marker for mortality risk. The Kaplan-Meier curves below show survival out to one year following a
hospital admission for severe hypoglycemia in the group of 8,626 people with type 1 diabetes (mean age 32
years; mean A1c ~8.9%). 18% of the cohort had at least one severe hypoglycemia during the 18-year-period;
9% of the group passed away, and 27% of those who died had a preceding hospital admission for severe
hypoglycemia. Note that in the K-M curves the y-axis extends down to 0.85, and the data set does not capture
severe hypos that were treated at home. The curves clearly depict that any severe hypoglycemia resulting in a
hospital admission is worse than no severe hypoglycemia in terms of mortality, and 2+ severe hypoglycemia
episodes is worse than just one. Digging deeper, those who died in <10 days following a severe hypo
experienced on average more severe hypos during the study period (mean 2.3 episodes) than those who died
>10 days after a severe hypoglycemia (mean 2.1) and those who were alive after their severe hypo (mean 1.8)
(p=0.005). Further, those who survived had slightly higher A1cs (mean 9.2%) vs. those who died >10 days
(mean 8.9%) and <10 days (8.1%) following a severe hypo. There's clearly room to more aggressively lower
mean glucose in all these populations, provided there is use of CGM to avoid severe hypoglycemia.

▪ Based on Dr. Roy Beck et al.'s retrospective analysis of DCCT fingerstick data,
frequency of biochemical hypoglycemia predicts future severe hypoglycemia in type
1s. Taken together, these studies again affirm that minimizing biochemical hypoglycemia should be
a primary goal to reduce the risk of severe hypoglycemia (and the latter's link to mortality).
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Selected Questions and Answers

Prof. Simon Heller (Sheffield): As you know, the whole field agrees there's an association
between severe hypoglycemia and mortality, and of course we should reduce severe
hypoglycemia. The controversy is whether it's causal or not. In a type 1 population who are
arguably less frail, it may be that there are less confounding comorbidities. Can your data shed
any light on this discussion?
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A: That's absolutely right, the discussion is ongoing. I think it's quite interesting that mean age was 32 years,
this might be further info that it might be a causal relationship because we don't expect such massive
comorbidities in this young group. To draw a final conclusion though, it might be difficult to say there is a
causal relationship. In my opinion, though, I think we're getting closer to determining that it is a causal
relationship.

Q: I wonder whether you have info on which patients used CGM?

A: We do have this info, but it's quite difficult to quantify. The study was from 2000-2018, and in early 2000,
not everyone was using CGM, so we can't forget these results might be performed without massive influence
of CGM. But we're working to get that info.

Dr. Polonsky: Diabetes Devices Must Help PWDs Feel In Control, Not Control
Them; People Are Often Ambivalent About Receiving Diabetes Data, Advice, &
Support

After acknowledging cost and access, Behavioral Diabetes Institute's Dr. Bill Polonsky framed
CGM uptake and continued use as hinging on two "ambivalences" that everyone with diabetes
feels:

▪ Ambivalence about receiving data. "On the one hand, alerts, alarms, and as much data as
possible are great and help me stay on track. But at the same time, I'm sick and tired of thinking
about diabetes and I want to be bothered by alarms as little as possible."

▪ Ambivalence about receiving advice and support. "On the one hand, leave me alone; I don't
need anyone to bother me about diabetes. But at the same time, don't leave me alone with diabetes, I
could really use your support and encouragement."

Therefore, he said, most want a device that (i) alerts them as needed with critical alarms and
never bothers them with alarms (inaccurate/frequent alarms are an oft-cited reason for
discontinuation); and (ii) provides guidance and encouragement, but also leaves them alone.
To resolve this, people with diabetes will find a point of compromise between how well a device supports and
helps them feel in control vs. how much it controls them. For example, those who are insulin-dependent are
more likely to feel in control when they can feel safe from hypoglycemia. For people who are at less risk of
hypoglycemia, feeling in control may be having the ability to choose when/if they will be informed or
bothered. He gave a nod to the FreeStyle Libre 2 with optional and customizable threshold alarms as a step
forward to meeting both "ambivalences" and predicted that the future will hold systems that allow for "even
more profound, personalized control over alert and alarm settings" as well as more opportunities to help
people understand how to use alarms optimally for their personal preferences and attitudes. He concluded
that it's "clearly most important" for healthcare providers to discuss with patients the pros and cons of
different devices as they weigh their options. One way he believes providers can help patients make the best
technology decisions is by identifying subgroups, such as those described by Tanenbaum et al. Underlying the
whole talk was the idea that CGM is the future for all persons with diabetes in some form, but it is only
effective when used, and most effective when used most frequently!

Dr. Stephanie Amiel: Technology is "Only as Good as the Person Using It"; Patient
Education Should be First-Line Treatment for Hypoglycemia

British powerhouse physician Dr. Stephanie Amiel (King's College, London) opened the
session on "Supporting Diabetes Self-Management" with her suggested approaches to treating
hypoglycemia. In line with the session's title, Dr. Amiel's first-line approach involves empowering patients
through structured education for MDI with SMBG or hypoglycemia-specific education before adjunct
approaches, such as pumps with low glucose suspend or even islet transplantation. Emphasizing the
importance of patient-empowerment, Dr. Amiel shared a quote from American author Robert Persig,
"Technology presumes there's just one right way to do things and there never is." To support her patient
education-focused approach to preventing hypoglycemia, Dr. Amiel showed results from multiple studies. A
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2014 national audit of UK's standardized, five-day DAFNE course ("Dosing Advice for Nutritional Education")
found a 74% relative reduction in severe hypoglycemia. A meta-analysis (Yeoh et al. 2019, Diabetes Care)
found that seven of eight structured education programs were effective at reducing hypoglycemia. Notably,
the analysis found that general diabetes education programs were just as effective as hypoglycemia-specific
education. Additionally, Dr. Amiel cited HypoCOMPASS (MDI vs. pumps, SMBG vs. CGM, with equal
education) and REPOSE (pumps vs. MDI, holding education equal between the groups).
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▪ Dr. Amiel's talk was part of the "East-West Forum," and she made sure to underscore
hypoglycemia as a global problem. She cited British studies showing impaired awareness of
hypoglycemia (IAH) in one-fifth of adults with type 1 diabetes and one-tenth of insulin-treated type
2s. In Australia, about one-fifth of adults also showed impaired hypoglycemia awareness and a
Japanese study showed 10% of insulin treated type 2s with IAH.

▪ Despite her education-focused approach, Dr. Amiel made sure to outline a role for
technology (e.g. CGM and low glucose suspend) in her talk. Using an illustrative graphic
with 100 people, she highlighted the 40% of people who enter DAFNE with impaired awareness of
hypoglycemia (IAH). While education restored awareness to 43% of those IAH patients, Dr. Amiel
made sure to highlight part of the remaining portion, stating "technology will help many of the rest."
She also showed results from the HypoDE study on CGM on type 1s on MDI and SMILE study on
low glucose suspend in IAH type 1s.

CME on CGM: Favorable Shift in Audience Attitudes Toward CGM, Esp in T2D;
Reviews of Registry, RCT, and Real-World CGM Outcomes Data

During the course of an Abbott-sponsored CME session on CGM, audience attitudes shifted
quite dramatically in favor of the technology. Before the talks, about half of the audience (51%) said
that they currently recommend/prescribe CGM for >60% of people with type 1 diabetes; following the talks,
that rose to nearly two-thirds of the audience (64%) - a pretty quick gain after seeing some of the evidence.
The lift was even bigger for type 2 diabetes: before the talks, 17% of the audience said that they recommend/
prescribe CGM for >60% of type 2s on insulin; this rose to 41% by the end. (And in line, 28% said that they
recommend/prescribe CGM for <5% of this population, which dropped to 3% after the talks, which we were
very glad to see.) Of course, there was some turnover in the room and therefore those participating in the poll,
but at face value, this marked shift highlights the degree to which knowledge about CGM and its evidence-
based benefits is lacking, even among conference-going diabetes care providers. As a field, we have to
continue beating the drum and spreading awareness - particularly among primary care providers - so that we
can further increase uptake globally. University Hospitals of Derby and Burton's Dr. Emma Wilmot put a finer
point here: "I worry we're in a situation where history is repeating itself [referencing the 20-year lag between
the recognition of SMBG's value and it replacing urine glucose strips]. We have a range of sensor-based CGMs
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available, and it's clear that insulin dosing is easier, hypos are less frequent, and a vast number of patients
prefer it. I don't want to wait two decades before they're replaced."

▪ What brought about the shift in attitudes among the audience? A well-put-together
walkthrough of registry data from Hospital General de Segovia's Dr. Fernando Gomez-Peralta, a
review of landmark trials and outcomes beyond A1c from Hannover's Prof. Thomas Danne, and real-
world evidence from Dr. Wilmot. Dr. Gomez-Peralta detailed analyses of the latest batch of T1D
Exchange data showing that A1c is lower for CGM users across all ages (Rodbard, DTT 2019),
independent of insulin delivery modality (Foster et al., DTT 2019). To these data, he added a recent
BDC analysis of early CGM initiation in newly diagnosed type 1s (lower A1cs, fewer diabetes-related
ED visits), as well as registry data from Spain showing that A1cs are similarly lower in those on CGM
vs. SMBG across all ages, with the exception of ages 14-17. Prof. Danne reviewed the pediatric
BEAGLE study of FreeStyle Libre in the UK, DIaMOND and GOLD (Dexcom G4 in MDI), IMPACT
(FreeStyle Libre in type 1), REPLACE (FreeStyle Libre in type 2s on basal-bolus insulin), and
CONCEPTT (Medtronic CGM in pregnant women), all of which demonstrated strong benefits of
CGM. He also contributed a couple of exuberant beyond-A1c quotes (bullets below). Finally, Dr.
Wilmot pointed to real-world CGM outcomes, starting with the ABCD UK FreeStyle Libre audit
(presented at ADA 2019), showing that individuals who started on FreeStyle Libre decreased A1c
(median -0.6% from baseline 8.2%) with impressive concurrent drops in DKA and hypoglycemia-
related hospital admissions. Dr. Wilmot stressed that these results are encouraging out to six
months, but must conclusion must wait until 12-month follow-up data are available. She also
highlighted a week-old publication from an Edinburgh prospective observational study, in which A1c
was tracked in 900 type 1 FreeStyle Libre users. Overall median A1c change at a median follow-up of
~eight months was -0.4% (baseline: 7.9%). The proportion able to achieve A1c <7.5% at follow-up
increased from 33% to 51% in the FreeStyle Libre arm, and the proportion with A1cs >9% dropped
from 18% to 9%. Unsurprisingly, low baseline frequency of SMBG and higher baseline A1c were
predictive of an A1c drop >0.5%. However, previous participation in structured diabetes education
(DAFNE) was not predictive of success, as measured by A1c. Dr. Wilmot posited that this is because
"CGM in itself can be an educational tool - people report knowing more about diabetes than they
ever have before just by using it."

◦ "We are really at a tipping point. Now that these systems are getting better and
better, how long are we going to buy blood glucose strips? I might also ask how many of
you are buying CDs still vs. how many of you are streaming music? I'm trying to tell you
how quickly a change is happening…My prediction is we won't be using BGMs for very
much longer." - Prof. Danne

◦ "Very often I have the feeling that the biggest problem with sensor accuracy is
in the heads of our patients. They are used to point accuracy….they don't realize that
we have to move away from point accuracy toward trend accuracy, and we have to judge
the glucose according to a trend. With a trend, we have new information. Of course, MARD
is important, but in my book, there really isn't that much of a difference anymore." - Prof.
Danne

Governments Should Utilize Targeted Digital Communications to Reach
Vulnerable Populations - Prof. Peter Schwarz

Professor Peter Schwarz (University of Dresden) presented on the role governments can play
in prevention and treatment of diabetes worldwide, emphasizing a role for digital technologies
to target vulnerable populations such as children, the pregnant, and the elderly. While not
mentioning specific devices or apps, Prof. Schwarz cited his 2018 analysis showing digital interventions could
be more cost-effective measures for cardiovascular disease prevention compared to traditional
pharmaceuticals, such as GLP-1s and DPP-4s. In the same vein, Prof. Schwarz previously emphasized the role
for less drug-driven diabetes prevention approaches last year at WCPD. Dr. Schwarz also discussed how
effective policies in schools that reduce fat and sugar consumption, while increasing fruit/vegetable intake can
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improve healthcare outcomes. Children, he noted, are especially vulnerable to social media messages from
food/beverage companies. For pregnant women, he highlighted risk factor screenings as part of prenatal care,
lifestyle counseling, and increasing leisure time and physical activity are crucial. Lastly, he encouraged that
the elderly receive "structured disease management programs." We look forward to the role CGM and
coaching might play in all of these populations!

▪ Prof. Schwarz noted the role of evidence-based communication strategies with specific
target audiences (elderly, pregnant, adolescents) that could enable access to life-saving information,
especially those with low socioeconomic status or health literacy. To this end, we were reminded of
Fitbit's partnership with Singapore to provide a free Fitbit with the purchase of Fitbit digital
coaching. The Singaporean Health Promotion Board (HPB) will help market the program, while
Fitbit will share user data with HPB to help them create more effective health promotion campaigns.

Diabeloop 12-Week Outcomes On Exercise Days: 68% TIR, ~2% Time <70 mg/dl

Dr. Guillaume Charpentier (Diabeloop) shared secondary outcomes from the company's
12-week, home use WP7 study (n=63), demonstrating that users on Diabeloop's DBLG1 closed loop
system (paired with Dexcom G5 and Kaleido pump) did not spend more time in hypoglycemia on days with
exercise. Mean age of participants was 47 years, with mean diabetes duration of 38 years and baseline A1c of
7.6%. During the three-month study, participants recorded a total of 1,256 physical exercise events (mean: 20
events/person, median: 10 events/person) with a mean duration of 82 minutes per event. Most of the time
(71%), users notified the DBLG1 algorithm before exercise; on average, the system was notified 81 minutes
before exercise event (quite a lot of notice). On days with an exercise event, time-in-range was 68%, compared
to 69% on days without physical exercise (no significant difference). Glycemic variation was almost identical
on physical exercise days, with a coefficient of variation of 32%, compared to 31% on non-exercise days
(p=0.02, but not clinically significant). Time spent <70 mg/dl was not significantly different on exercise and
non-exercise days (~1-2%). These results were independent of exercise duration. Dr. Charpentier attributed
the lack of hypoglycemia to: (i) a reduction of daily insulin dose calculated by the system on exercise days
(31.5 U vs. 34 U; p<0.001); and (ii) preventive carb snacking recommended by the system when insulin on
board was too high, either at time of user exercise notification or detection of exercise. On days with exercise,
the DBLG1 algorithm recommended twice the amount of carb snacking as it did on days without exercise (41 g
vs. 22 g; p<0.001).

www.closeconcerns.com 122

https://www.closeconcerns.com/knowledgebase/r/d0a2e69b


▪ Intermediate results from the WP7 trial first read out at ADA 2018, showing
Diabeloop drove 2.9 hours per day more time in range compared to the open loop
group (69% vs. 57%). Time spent <70 mg/dl was 1.5% in the closed loop group, compared to 4.1%
in the open loop group (over 37 minutes/day). Full results were published in The Lancet earlier this
year.

▪ Notifying the system before physical exercise did not have a significant effect on the
time spent <70 mg/dl - a great sign for real-world use. With no notification, participants
spent 2.3% of time below 70 mg/dl, compared to 2.2% when the system was notified <30 minutes
before exercise and 2.3% when the system was notified 30-60 minutes before. Notably, time <70
mg/dl dropped to 1.7% when the system was notified 60+ minutes in advance, but this reduction
was not statistically significant (p=0.3).

▪ Diabeloop shared with us via email that it has been in a pilot launch in France for four
months. A broader European commercial launch has progressed slower than expected,
due to the switch to Dexcom's G6 and the reimbursement process in France. The system received its
CE Mark last November with Dexcom's G5. We'd also add that the Kaleido pump does not yet have
broad distribution.
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FreeStyle Libre Shows Higher C-Peptide in T1D Associated with Less
Hypoglycemia, No Time-in-Range Differences (n=290)

Dr. Fraser Gibb (University of Edinburgh) presented results from a recent study (n=290),
finding higher levels of C-peptide secretion were associated with significantly less
hypoglycemia, but no difference in time-in-range (as measured by FreeStyle Libre). The cross-
sectional study looked at all 290 patients with type 1 diabetes at the Royal Infirmary of Edinburgh and
Western General Hospital with C-peptide measurements who were in LibreView. The study looked at two
weeks of FreeStyle Libre data collected between February and April 2019. Patients were split into two groups
based on C-peptide levels, <10 pM (n=201) and 10-200 pM (n=89). The higher C-peptide group was
significantly older at age of diagnosis (23 years vs. 15 years; p<0.001) and had shorter duration of diabetes (15
years vs. 25 years; p<0.001).

▪ The higher C-peptide group spent 3% of time below 70 mg/dl, in line with consensus
guidelines, and significantly lower than the 5% seen in the lower C-peptide group
(p<0.001). Additionally, the higher peptide group recorded significantly fewer low events in the
two-week time period (7 events vs. 10 events; p<0.001) and had significantly lower glycemic
variability (CV of 38% vs. 42%; p<0.001). Hypoglycemia questionnaire data was also available in 167
patients, which found decreases in asymptomatic hypoglycemia and increases in hypoglycemia
awareness in the higher C-peptide group. While these differences are statistically different, we'd
note that they are not hugely clinically significant.
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▪ Neither time-in-range nor estimated A1c was significantly different between C-peptide
groups. Time-in-range for the lower C-peptide group was 50%, compared to 52% in the higher C-
peptide group (p=0.4). Similarly, estimated A1c was 7.8% in both groups.

Glucose Monitoring Posters

Title Details + Takeaways
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Time spent in different glucose ranges ("time in

range") varies depending on the continuous glucose

monitoring system used

▪ 24 subjects wore Dexcom G5 and

FreeStyle Libre simultaneously for one

week

▪ Dexcom G5 and FreeStyle Libre showed

identical time-in-range values (68%)

▪ FreeStyle Libre reported significantly

more hypoglycemia than Dexcom G5: %

time <70 mg/dl (7.7% vs. 3.8%, i.e.

difference of 57 minutes/day), % time <54

mg/dl (2.7% vs. 0.7%, i.e. difference of 29

minutes/day)

▪ Dexcom G5 reported slightly more

hyperglycemia than FreeStyle Libre: %

time >180 mg/dl (28% vs. 24%, i.e.

difference of 56 minutes/day)

Post-market surveillance of the accuracy of 18 blood

glucose monitoring systems available in Europe

based on ISO 15197:2013

▪ Accuracy analysis of 18 current-gen SMBG

systems with one test strip lot (200 strips)

compared to YSI

▪ 14 of 18 systems met ISO 15197 for ≥95%

of results within ±15%/±15 mg/dl

▪ Most accurate: Contour Next One (199/

200 readings ±10%/±10 mg/dl), least

accurate: eBsensor (178/200 readings

±15%/±15 mg/dl)

▪ BGMs with 100% of readings ±15%/±15

mg/dl: Accu-Chek Guide, Contour Next

One, GlucoCheck GOLD

Continuous glucose monitoring: a longer sampling

duration is required for optimal sampling of those

with a higher baseline glucose variability

▪ Analysis of CGM data from 86 people with

T1D (n=34 on FreeStyle Libre, n=52 on

Dexcom)

▪ Mean A1c of 7.5%, median of 32 weeks of

CGM data analyzed/participant; mean age

41 years, two-thirds women,

▪ Time-in-range across entire duration was

well predicted (r >0.9) by three weeks of2

data in participants with the lowest %CV

(<33.7%) and by 18 weeks in participants

with the highest %CV (>42.2%)

▪ Four weeks of CGM data were strongly

correlated (r >0.9) with mean glucose,2
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SD, CV, TIR, time in hyperglycemia, and

time in hypoglycemia

Change in continuous glucose monitor metrics with

real-life long-term use of hybrid-closed loop system
▪ Retrospective analysis of data from 127

adults using Medtronic 670G at the

Barbara Davis Centers (mean age 41, 60%

women); all participants analyzed were on

a sensor-augmented pump for >3 months

prior to using 670G

▪ TIR increased from 60% to ~70% after 3

and 6-months of 670G use

▪ Percent time in hypoglycemia (<70 mg/dl)

showed a relative decrease of 20%

(baseline ~3%) after three months and a

30% relative decrease after six months

▪ Percent time in hyperglycemia (>180 mg/

dl) showed a relative decrease of 27%

(baseline ~36%) after three months and

six months

Marked improvement in HbA1c following

commencement of flash glucose monitoring in type

1 diabetes

▪ Observational study of the first 900 NHS-

funded FreeStyle Libre users with T1D

(27% on pumps, median age 42 years)

▪ Median A1c reduction was 0.4% after first

follow-up (median 178 days); the

reduction was greater in those with higher

baseline A1c (baseline A1c in the full

group was not reported)

▪ Percentage of participants reporting

symptomatic hypoglycemia ≥2 times/

week nearly doubled (26% to 49%)

▪ Majority of patients saw improvements in

diabetes distress scale (90% improved),

regimen-related distress (89%), and

emotional distress (83%)

Missed insulin bolus doses before and after the

introduction of rtCGM: the influence of

hypoglycaemic fear

▪ Dexcom/Lilly smart pen and CGM study:

68 participants on basal-bolus insulin, A1c

≥8% wore blinded CGM for six weeks and

real-time CGM for six weeks; participants

used investigational Lilly connected

insulin pen (no details provided on the
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pen design); mean A1c was 9.6%, age of

48 years

▪ Participants missed ~1 bolus per day (25%

of all bolus opportunities) in both blinded

and real-time CGM periods (0.95 vs. 0.94

times/day)

▪ Time-in-range increased from 43% to 50%

when using real-time CGM

▪ Hypoglycemia fear score was associated

with higher missed bolus opportunities

(p=0.04)

▪ Lower A1c (≤9%) was negatively

correlated with missed bolus

opportunities (p=0.01)

Six months of long-term implantable sensor use

associates with lower glycated haemoglobin and

higher time in range in a real life setting

▪ Observational study of 36 Italian

Senseonics Eversense users (mean age 37,

58% on pumps)

▪ A1c dropped from 7.5% to 7.2% after six

months (p<0.001); TIR increased from

64% to 70% (p<0.001)

▪ % time <70 mg/dl slightly increased from

4% to 6% (p=0.03); % time >180 mg/dl

decreased from 32% to 24% (p<0.001)

Physicians' educational support with self-

monitoring of blood glucose improves glycaemic

control in patients with type 2 diabetes: a

prospective study

▪ Six-month, randomized study of 76 adult

insulin-using type 2s with A1c between

7%-11% (mean age 61)

▪ Intervention group used SMBG data-

management system (displays summary

and plots), comprehensive educational

brochures, and received doctor review and

discussion every 2 months; control group

used SMBG diary and usual clinical

practice

▪ Intervention group showed increase in

SMBG frequency (from 1.4 to 1.5/day),

while control group frequency dropped

(from 1.4 to 1.2/day)

Efficacy of flash subcutaneous glucose sensing in

the prevention of severe hypoglycaemia in patients

with a recent confirmed hypoglycaemic episode

▪ Randomized 59 patients in Australian

clinic with documented hypoglycemia

episode (<54 mg/dl or symptomatic
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episode <72 mg/dl) to FreeStyle Libre or

SMBG for six months

▪ Mean age 54, 68% T1D, median A1c 7.8%

▪ No hypoglycemia incidents requiring

assistance in either group over ~six

months. As expected, FreeStyle Libre did

detect far more low blood glucose

readings than fingersticks.

The risk of continuous glucose monitoring detected

hypoglycaemia is high in type 2 diabetes patients

and seems to be unrelated to the degree of

metabolic control

▪ 69 patients with T2D wore blinded

Medtronic iPro2 CGM for mean of six

days (mean age 63, baseline A1c 8.4%)

▪ Time spent in hypoglycemia (<70 mg/dl)

was twice as long in insulin treated

individuals (n=51) as those on oral

hypoglycemic agents only (n=18), 8.8% vs.

4.2%

Insulin Delivery Posters

Title Details + Takeaways
Increased time in range observed after introduction

of a connected insulin pen
▪ Study of 94 adults with T1D using

connected NovoPen 6 for basal and/or

bolus injections

▪ Participants used NovoPen 6 without

access to data, patients and providers

viewed data download together for ≥5

visits; CGM was worn for 14 days after

each visit to detect meals and missed

boluses

▪ Time-in-range increased by 8% (1.9

hours) from a baseline of 38% TIR

▪ Percent time in hyperglycemia (>180 mg/

dl) was reduced by 7% (-1.8 hours) from a

baseline of 49%

▪ Time <70 mg/dl was not significantly

different, but time <54 mg/dl was reduced

by 1% (20 minutes) from a baseline of 2%

Improved insulin adherence after introduction of a

smart connected insulin pen
▪ Study of 81 adults with T1D using

connected NovoPen 6 for basal and/or
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bolus injections (1,892 days analyzed

total)

▪ Participants used NovoPen 6 without

access to data, patients and providers

viewed data download together for ≥5

visits; CGM was worn for 14 days after

each visit to detect meals and missed

boluses

▪ Number of missed boluses per day

dropped from 0.74 to 0.42 from baseline

to follow-up (visit 5+), a 43% relative

reduction (p=0.002)

Occurrence and impact of insulin pump

dysfunctions requesting replacement: results of a

2-year prospective national registry in Europe

▪ A 25-clinic follow-up analysis of all insulin

pumps replaced over a two-year period

(between 2015-2018) in France

▪ 2,698 Medtronic, Animas, and Roche

pump replacements were analyzed (88%

T1, 10% T2, 2% other)

▪ Average incidence of pump replacements

was 18% per year; 79% of replacements

were due to hardware dysfunction (most

often screen and protection case

malfunction)

▪ 9% of pump replacements resulted in

hyperglycemia and 1% resulted in

hypoglycemia

Real-world treatment patterns and glycaemic

profiles of 1,428 adults with type 2 diabetes using a

tubeless insulin pump system with cloud-based

data management

▪ Analysis of data from 1,428 Omnipod

users (Jan 2015 - Dec 2018) with type 2

diabetes (mean age 57, 9% on CGM)

▪ Estimated A1c of 7.5%, ~58% time-in-

range

▪ Total daily insulin of 58 U/day, 60% basal

and 40% bolus

Glycaemic profiles and treatment patterns: real-

world data from 9,383 adults with type 1 diabetes

using a tubeless insulin pump system with cloud-

based data management

▪ Analysis of data from 9,383 Omnipod

users (Jan 2015 - Dec 2018) with type 1

diabetes (mean age 41, 15% on CGM)

▪ Estimated A1c of 7.5%, 50% time-in-range

▪ Total daily insulin of 44 U/d, 54% basal

and 46% bolus
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CSII systems assessment for artificial pancreas: a

new Kalman filter measurement method
▪ Test of two "off-the-shelf" insulin pumps

at 0.1 U/hr and 1 U/hr to assess pumping

precision (4 tests were done for each

pump, 8 hours/test); the pump brands/

models were not specified

▪ Micro-boluses delivered by pump

compared to actual amounts found by a

Kalman filter-based direct measurement

method

▪ Pump A: mean average relative difference

(MARD) of 13% at 1 U/hr flow rate,

MARD of 23% at 0.1 U/hr

▪ Pump B: MARD of 22% at 1 U/hr, 61% at

0.1 U/hr

▪ This has important implications for AID

systems, as pumps deliver at different

rates of accuracy

Glucose Management Indicator results: real-world

data of 3,510 patients with type 1 diabetes using a

tubeless insulin pump with continuous glucose

monitoring

▪ Analysis of data from 3,510 Omnipod and

CGM users (Jan 2015 - Dec 2018) with

type 1 diabetes

▪ Under 6 years old (n=178): GMI of 7.8%,

49% TIR, total daily dose: 11 U

▪ 6-<12 years (n=790): GMI of 7.6%, 54%

TIR, total daily dose: 21 U

▪ 12-<18 years (n=681): GMI of 7.5%, 55%

TIR, total daily dose: 43 U

▪ ≥18 years (n=1,861): GMI of 7.1%, 65%

TIR, total daily dose: 42 U

Digital Health and Connected Care Posters

Title Details + Takeaways
Efficacious, safe and user friendly glycaemic

management of geriatric inpatients with type 2

diabetes by using a computerised basal insulin

algorithm

▪ Randomized control trial assessing the

safety and efficacy of a computerized

algorithm ("GlucoTab") for basal insulin

delivery in hospitalized people with type 2

diabetes (n=58) and a mean age of 77

years

▪ The intervention group (n=31) received

insulin therapy according to GlucoTab

while the control group (n=27) received
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therapy according to a physician's

judgement

▪ Blood glucose values within "health-

dependent target range" (undefined) was

75% in both groups (based on the

subsequent poster, we assume this was

70-179 mg/dl)

▪ Overall mean fasting blood glucose value

of 142 mg/dl in the intervention vs. 150

mg/dL in the control group

Does the implementation of an electronic workflow

support system improve quality of routine diabetes

care in inpatients with type 2 diabetes?

▪ Retrospective evaluation of patients who

switched from paper-based insulin chart

to GlucoTab (digital workflow support

system)

▪ Used a before (n=106) and after (n=241)

implementation comparison among type 2

patients while also interviewing

healthcare professionals on GlucoTab user

experience

▪ 58% of blood glucose readings in both

groups were in-range (defined as 70-179

mg/dl)

▪ Mean blood glucose was 174 mg/dl among

those who switched to GlucoTab vs. 170

mg/dl for the control

▪ Healthcare professionals "mostly"

indicated that GlucoTab better enabled

blood glucose management and prevented

errors

Evaluation of the artificial intelligence-based

pattern recognition system for diabetic retinopathy

screen in China

▪ Pooled a randomized sample of 18-70

years old residents in different ethnic

groups in China (two pictures per

participant, image of eye disc submitted

for AI recognition). The name of the AI

system was not specified (i.e., unclear if a

commercial product or academic)

▪ 17,412 images from 9,037 participants

were analyzed among patients with and

without diabetes
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▪ In the general population, for referable

DR (based on Early Treatment Diabetic

Retinopathy Scale), the sensitivity and

specificity were 98% and 90%

▪ In the diabetes group, for referable DR,

sensitivity and specificity were 98% and

82%

▪ For any type of DR, the sensitivity and

specificity were 91% and 89%.

The DiaCert-study: mHealth technology to support

physical activity and improve levels of HbA1c in

patients with diabetes type 2

▪ Randomized controlled trial (DiaCert-

study, n=181) in Sweden evaluating if

"app-based physical activity intervention"

reduced A1c levels in type 2s after 3, 6 and

12-months of follow-up

▪ Participants in the intervention group had

a significantly lower A1c at the 3-month

follow-up compared to baseline levels

(7.1% vs. 6.8%, p=0.03), and A1c levels

remained "similar" at the 6-month follow-

up

▪ Among controls, no significant difference

between A1c levels at baseline and

3-month follow-up was seen (p=0.67), but

levels were significantly lower at the

6-month follow-up (6.9%, 0.2% absolute

reduction from baseline)

The effect of the smartphone app DiaCert on

health-related quality of life in patients with type 2

diabetes: results from a randomised controlled trial

▪ Randomized control study in Sweden

assessing if the DiaCert app (encouraging

daily steps) plus routine care vs. routine

care alone improved health related quality

of life (HRQoL) among 181 type 2s

▪ HRQoL was measured using the

RAND-36 questionnaire at baseline and

follow-up at 12 weeks and 6 months

▪ Improvements in HRQoL were seen

among those using DiaCert for role

limitations caused by physical health

problems (p=0.002) and limitations

caused by emotional problems

(p=0.0028) after 12 weeks of intervention,
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but differences were not sustained at 6

months

A digitally delivered and remotely supported real

food based very low calorie diet improves insulin

sensitivity and liver fat content in type 2 diabetes

▪ 15 people with "diet or metformin-

controlled T2D" (mean age 52, BMI 32)

▪ Followed 800 calories/day diet for 12

weeks with digital training and behavioral

change program with individual coaching

▪ Body weight reduction of 21 lbs after 12

weeks, A1c reduction from 6.4% to 5.9%,

and 12% improved insulin sensitivity

Investigating the impact of diabetes app use on

improving key diabetes self-care components
▪ Web-based survey from Nov 2017 to Mar

2018 (n=1,052 type 1s and 630 type 2s)

▪ 52% of type 1s and 33% of type 2s

reported using diabetes smartphone apps

▪ In type 1s, diabetes app use was associated

with slightly higher rates of self-care

behavior in "general diet" (RR: 1.08),

"exercise" (RR: 1.15), and "blood glucose

testing" (RR: 1.08)

▪ In type 2s, diabetes app use was

associated with slightly higher rates of

self-care behavior in "general diet" (RR:

1.08) and "blood glucose testing" (RR:

1.24)

Real-world application of Information Ecological

Integration Technology (IEIT) in collaborative

glycaemic control programme

▪ Randomized study with 176 patients with

diabetes in Taiwan

▪ Intervention group (n=92) received

Bluetooth-enabled BGM and app to record

glucose, diet, and exercise; control group

(n=84) used paper diaries for same

recordings

▪ Face-to-face clinic visits at baseline, 3

months, and 6 months

▪ Intervention group showed A1c reduction

from 8.8% to 7.5%; control group showed

A1c reduction from 8.8% to 7.9%,

statistically significant difference between

groups (p=0.007)
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Current state of type 1 diabetes in China: an

analysis from a mobile health application

TangTangQuan based database

▪ Study assessed the state of treatment,

glucose control, and technology usage in

China using demographic and clinical data

from the first mobile health management

application in the country for type 1s

(n=13,829) called the TangTangQuan

(TTQ)

▪ Mean age of 23 years, median diabetes

duration of 1 year (44% were newly

diagnosed)

▪ 37% of patients used insulin pumps

▪ 51% used basal insulin plus regular insulin

or short acting insulin, and 12% using

premixed insulin

▪ CGM was being used by 13% of patients,

ranging from a low of 9% in those ≥30

years to 18% in <14 years

▪ Compared with patients who did not use

CGM, patients using CGM had lower A1c

(A1c 6.4% vs 6.7%, p=0.002), higher

SMBG frequency (10/week vs. 1.3/week,

p=0.002) and no change in the frequency

of hypoglycemia (0.5/week)

Big Picture Highlights
Ms. Anne-Marie Felton: Lack of Political Engagement with Diabetes Issues Makes
Me Lose Sleep

Ms. Anne-Marie Felton, President of the Foundation of European Nurses in Diabetes (FEND),
gave an animated, at times alarming, presentation on the "neglecting" of diabetes at the
political and societal level. Ms. Felton started out by noting that 58 million Europeans have diabetes
(including ~22 million undiagnosed). Yet, according to Ms. Felton, national diabetes plans are "virtually non-
existent, under-resourced, or not sustained." Cancer, Ms. Felton noted, was consistently rated as a much
higher priority for both the public and politicians. She attributed part of this to the perception of diabetes as a
"lifestyle" disease, when in reality, diabetes is as much driven by lifestyle as cancer is. Ms. Felton emphasized
the need to convince the public that diabetes is a major problem from public health and economic
perspectives, and a huge psychological burden for individuals with diabetes. Moving forward, Ms. Felton
encouraged the creation of national diabetes registries, inclusion of patient reported outcomes (PROs) as
meaningful metrics, post-grad accredited education specific to diabetes for all provider roles, and therapeutic
patient education through the entire course of diabetes. Ms. Felton also recommended consolidation of
Europe's various diabetes organizations, and expressed excitement for the newly-created European Diabetes
Forum (EUDF). Towards the end of her presentation, Ms. Felton reiterated the need for more and sustained
political engagement with diabetes and closed with a quote from poet Seamus Heaney, "Hope is not optimism,
which expects things to turn out well, but something rooted in the conviction that there is good worth working
for."
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▪ Ms. Felton's presentation followed Prof. Philip Home's (Newcastle University) look
back at the St. Vincent Declaration from thirty years ago. The Declaration was put together
by representatives from WHO and IDF Europe and outlined general standards for care in diabetes
and five-year targets. Prof. Home pointed at big reductions in diabetes-related complications rates,
nationwide government programs targeted at diabetes prevention, and increased inter-
organizational collaborations as signs of the St. Vincent Declaration's success. Still, he noted
national programs targeting diabetes struggled with long-term performance and that the public's
understanding and image of diabetes remained "poor."

Selected Question and Answer

Q: Why is diabetes not more important to the population? Why don't they see it as a bigger
threat than cancer or AIDS or heart disease? I think we need more research into why the
perception is not there.

A: I don't think there is one answer to this question, and that's not because I'm chickening out. From my
experience in the UK, there was a point when we really did emphasize people with diabetes with messaging
that they were normal people that wanted to live normal lives. It was a great fear that we would upset people
by making public the complications of diabetes. I remember on World Diabetes Day, on the Eye in London,
the complications were shown. There was actually quite a negative response, probably because people with
diabetes feel stigmatized in many, many ways. If this knowledge was further circulated, it might make their
lives even more difficult. I think there is more transparency now.

PolPeDiab Study of n=1,255 Polish Type 1s: ~45% of Adults and Children at an A1c
<7%, CGM Use Associated with Lower A1cs

Dr. Agnieszka Szadkowska (Polskie Towarzystwo Diabetologiczne) presented results from the
PolPeDiab study of people with type 1 diabetes under the age of 30 in Poland, which found
~45% of at an A1c of <7%. The study looked at 1,255 people with type 1 diabetes, with data from patients at
all but four centers in Poland. The study included 902 children and 353 adults; both groups had mean A1c
around 7.4%. Distribution of A1c by age showed a similar trend to data from other countries (e.g., the January
2019 T1D Exchange data), with a significant rise in late teen and young adults. The percentage of patients
achieving Diabetes Poland's (PTD) A1c ≤6.5% target was 20% in children and 25% in adults. Forty-five
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percent of children met ISPAD's target of A1c <7% and 68% were able to meet ADA's A1c <7.5% goal.
Similarly, 45% of adults met ISPAD and ADA targets of A1c <7%. Compared to the T1D Exchange data, this
Polish data suggests lower A1c levels, and we'd note fairly similar rates of pump and CGM use as seen in the
US. That said, this study was only in 1,255 Polish youth; assuming 5% of all people with diabetes in Poland
have T1D, there are ~135,000 with T1D in Poland.

▪ Multivariate logistic regression found that age, obesity, CGM use, and daily insulin
dose were statistically significant predictors of glycemic outcomes. Notably, CGM use
was associated with ~65% increased likelihood of an A1c <7% in both adults and children. On the
other side, higher daily insulin dosage and obesity were associated with higher A1c. Interesting,
though perhaps not surprising, older age was slightly associated with higher A1c in children, but
lower A1c in adults.
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Award Lectures
Prof. Filip Knop's Minkowski Lecture Flips Understanding of Hyperglucagonemia
on Its Head; Alpha Cell Insulin-Resistance Hypothesis May be Wrong

University of Copenhagen's Prof. Filip Knop wowed with a Minkowski Prize Lecture during
which he presented his team's convincing work that challenges conventional thinking about
hyperglucagonemia in type 2 diabetes. While the traditional explanation for hyperglucagonemia is a
combination of impaired insulin secretion and the alpha cell growing resistant to the glucagon-suppressive
effect of insulin, Prof. Knop put a "big fat question mark next to these explanations," which he doesn't believe.
Rather, he proposed dividing hyperglucagonemia into fasting hyperglucagonemia and post-absorptive
hypoglucagonemia, which his group's data suggests are the result of distinct processes. In his well-supported
framework, elevated fasting plasma glucose is a result of a disruption of the liver-alpha cell axis while post-
absorptive hyperglucagonemia may be caused by gut-derived glucagon secretion. The liver-alpha cell
hypothesis hinges on the idea that liver steatosis induces glucagon resistance at the level of ureagenesis,
resulting in a rise in the concentration of circulating "glucagonogenic" amino acids, which then signal the
alpha cell to secrete more glucagon. The hypothesis has been supported by a number of physiological studies,
as well as transcriptomics, which showed that genes associated with amino acid metabolism are
downregulated in steatotic livers, as are enzymes important in ureagenesis. Taken together, steatosis may
contribute to hyperglucagonemia and hyperglycemia in type 2 diabetes, and NAFLD/NASH therapies may
have positive externalities on hyperglucagonemia (our speculation). As for the post-absorptive state,
researchers noted that while healthy controls can suppress glucagon in response to OGTT and isoglycemic IV
infusion, type 2s do not have the ability to suppress the glucagon response during the OGTT. This suggested
that hyperglucagonemia in the post-absorptive state could be a result of something going on in the gut. Prof.
Knop and colleagues elegantly showed that - contrary to canon - glucagon may be secreted by gut cells, and
this secretion may be regulated differently from that from pancreatic alpha cells. Prof. Knop said that he's not
yet sure how these new insights could be used at this point, but they present potential therapeutic targets (in
type 1 and type 2 diabetes).
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Dr. Rayaz Malik Argues for a New Biomarker for Diabetic Neuropathy in Camillo
Golgi Lecture

In the highly-prestigious Camillo Golgi lecture, Weill Cornell Medical College-Qatar's Dr.
Rayaz Malik argued for a new biomarker (! seriously …) for diabetic neuropathy and diabetes
complications more broadly: corneal confocal microscopy (CCM). He explained that traditional
tests of diabetic neuropathy (e.g. 10 g monofilament, vibration perception threshold, electromyography) are
not sensitive enough to detect early-stage neuropathy, in part because they measure only large nerve fibers as
opposed to the small, unmyelinated fibers that are the first to be damaged in the natural history of the disease.
CCM measures the small neural fibers of the cornea with a two-minute eye-imaging test - standard practice in
many ophthalmology clinics. According to Dr. Malik, this measure correlates almost perfectly with intra-
epidermal fiber density, the current "gold standard" measurement for diabetic neuropathy. Beyond this
diagnostic validity, CCM also has prognostic validity - that is, it is predictive of future development of
neuropathy as well. Diabetic neuropathy is a huge area of unmet need in diabetes care. According to the
ADA's 2017 position statement, available treatments yield only about 50% pain relief, and in only 1/3 of
patients. Dr. Malik suspects that earlier detection of neuropathy - using a biomarker like CCM - would vastly
improve outcomes, and from a therapy perspective enable the development of drugs that act earlier in the
progression of the disease. To this end, Dr. Malik coined neuropathy the "Cinderella complication." He
elaborated, "there are fantastic ways of assessing other complications like retinopathy and nephropathy. But
in contrast neuropathy relies on clinical examination of the foot." Of course, visible foot ulcers are a late sign
of neuropathy, leaving clinicians unable to detect the disease earlier, when intervention would be more
effective.

▪ CCM's detection of early-stage diabetic neuropathy suggests that this complication is
more widespread than previously believed. Dr. Malik's research has found CCM indications
of very early stage neuropathy (that is, decreased corneal nerve fiber length and decreased corneal
nerve fiber density) in people with type 1 diabetes who had not yet developed retinopathy
(traditionally viewed as the earliest-onset diabetes complication), and even in people with
prediabetes. Even children with type 1 diabetes (mean age 14 years, mean A1c 9%) showed signs of
slight CCM impairments, suggesting the very earliest signs of neuropathy setting in.

◦ CCM may be an indicator of neurodegeneration more broadly, also correlating
with the severity of diseases of the central nervous system like Parkinson's, MS, and
Alzheimer's disease (itself another complication of diabetes).

◦ Interestingly, several interventions have shown improvements in diabetic
neuropathy, as measured by long-lasting changes in CCM. These include bariatric
surgery, pancreas/kidney transplantation, omega 3 supplementation, and even vitamin D
supplementation.

▪ Dr. Malik expressed optimism that one day CCM will be recognized as a valid clinical
trial endpoint with the FDA. Although this may be an uphill battle, Dr. Malik pointed out
parallels between the current CCM movement and one decades ago for A1c to be accepted as a valid
clinical endpoint. Dr. Tony Cerami, the discoverer of A1c, once personally told him "Don't get
discouraged. It took years for A1c to be accepted by the FDA as a measure of diabetic control." To
this end, Dr. Malik pointed out that 562 research centers across 45 countries now use CCM in
clinical practice. He closed with a powerful sentiment for the future of CCM use: "The eye is the
window to the soul, and beyond." This is something diabetes advocacy should be watching and
helping - they now have marching orders!

EASD President David Matthews Discusses Aims, Sessions to Watch, and
Organizational Updates in EASD 2019 Presidential Address

President Matthews' talk centered on the similarities between the study of diabetes and one of
Barcelona's most iconic landmarks: La Sagrada Familia. Both are complex and remain unfinished,
but a crowd is waiting to learn more about its intricacies. Dr. Matthews emphasized EASD's mission of
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promoting excellent diabetes care through research and education, advertising their commitment to post-
graduate education with a new e-learning platform with virtual courses available to anyone in addition to
formal programs and fellowships. Excitingly, the organization is also working on setting up a European-wide
diabetes forum under the EUDF consortium (comprised of the EASD, EFSD, FEND, and JDRF). The EUDF
will focus their research on healthcare systems, diabetes self-management, and technology to make life better
for people with diabetes. Dr. Matthews also announced the new EFSD/Lilly EXPAND program, which will be
dedicated to translational diabetes research.

▪ Notably, Dr. Matthews also listed a few talks to look out for at EASD - we believe this is
unprecedented. These include (i) Dr. Rayaz Malik's session on diabetic neuropathy; (ii) Timo
Otonkoski's session on the right amount of insulin; (iii) Dr. Daniel Drucker's session on metabolic
solutions; and (iv) Filip Knop's session on glucagon. Be sure to reference our EASD 2019 preview for
our team's own suggestions!

Obesity

Obesity Poster Highlights

Title Important Details
The impact of bariatric surgery on incident

cardiovascular disease and mortality in patients

with and without type 2 diabetes in the UK:

matched controlled cohort study

▪ A population-based study was performed

in the UK to determine bariatric surgery's

effects on incident CVD, atrial fibrillation

(AF), hypertension, and all-cause

mortality.

▪ Effects of bariatric surgery were similar in

people with and without type 2 diabetes,

save for AF and stroke. Surgery was

associated with a lower HR for AF and

stroke in patients with type 2 diabetes and

a higher HR for patients without type 2.

▪ HR for all-cause mortality decreased in

the bariatric surgery group versus the

control group in participants both with

and without type 2, but the reduction was

statistically significant only in the type 2

cohort.

▪ Overall, bariatric surgery was associated

with reduction in risk of compositive CVD,

hypertension, and all-cause mortality

similarly in patients with or without type 2

diabetes, save for incident AF and

mortality (lower in the type 2 cohort).

Effect of liraglutide 3.0 mg on glycaemic

parameters in adults with overweight/obesity and

type 2 diabetes treated with basal insulin: SCALE

insulin trial

▪ The SCALE Insulin phase 3b trial sought

to determine the safety and efficacy of

liraglutide (3.0 mg) for weight control in
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patients with overweight/obesity and type

2 diabetes already on basal insulin and up

to two oral anti-diabetics.

▪ Liraglutide treatment led to better

glycemic control, clinically relevant weight

loss, a need for less basal insulin, and

fewer hypoglycemic events versus placebo.

Efficacy and safety of liraglutide 3.0 mg in

individuals with overweight or obesity and type 2

diabetes treated with basal insulin: the SCALE

Insulin trial

▪ Liraglutide 3.0 mg was superior to

placebo in conferring mean weight loss

(more individuals lost ≥5% and ≥5% body

weight by week 56).

▪ Liraglutide was also associated with

significantly improved glycemic control

(defined as a reduction in A1c and need

for basal insulin), fewer hypoglycemic

events, and no new safety/tolerability

issues compared to placebo.

The diaTribe Foundation's Sixth Annual Solvable Problems in
Diabetes Forum
The diaTribe Foundation hosted its sixth annual EASD event "Solvable Problems in Diabetes"
at the beautiful Plaça de Dante in Barcelona, Spain during EASD. Our very own Kelly Close
(Founder, The diaTribe Foundation; President, Close Concerns, San Francisco) moderated a panel featuring
four renowned researcher/clinicians: Professor Stephanie Amiel (Professor of Diabetes Research, King's
College London), Professor Juliana Chan (Professor of Medicine and Therapeutics, The Chinese University of
Hong Kong; Founding Director, Hong Kong Institute of Diabetes and Obesity), Professor Chantal Mathieu
(Professor of Medicine, KU Leuven, Belgium), and Professor Tina Vilsbøll (Professor, Steno Diabetes Center
Copenhagen). The event brought in attendees from manufacturers, academia, government, and professional
and patient advocacy and topics spanned from CVOTs to standards of care to Time in Range to practice
guidelines for treatment. Below, you can find prominent themes from the evening, followed by quotable
quotes and audience Q&A. All proceeds from the evening support The diaTribe Foundation and its mission of
improving the lives of people with diabetes and prediabetes and to advocate for action. Read on for our top
themes from the night, followed by selected quotable quotes, and a dynamic audience Q&A.

Themes

▪ A future focused on individualized care rose to the top of the evening's conversation.
We were particularly inspired by Dr. Chan's call for a comprehensive system to assess
individuals' diabetes risk profiles. She commented, "Everyone with diabetes is unique: young,
old, lean, obese. There are tons of risk factors and tons of complications, but not until you
systematically profile people can you individualize care… They can have a risk profile (eye, feet,
blood, urine) and that gives you 20 or 30 variables, which already gives you several combinations of
risk, and from there you can start individualizing care. The information is important. We need this
data to empower and engage these people with their own risk, and then give them informed choice.
Finally, there is this ongoing engagement with the patient and a continuing relationship. Everyone
knows about team-based care… you need lay people to help us. Peers, supporters. But you still need
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environment too. But they come here, they learn about themselves, they learn about the latest
technology. We need to document what we do, and decide what kind of care." Dr. Mathieu shed light
onto how technology plays into individualized care, noting, "To me, everything is about
individualization. There are people who do very well with technology support and remote, and there
are others who need personal contact…Everyone's an individual. It's about really tailoring
approaches to people."

▪ The panel characterized the new ESC guidelines (to which EASD contributed) as
exciting, even as it urged for a nuanced examination of them. The jump to SGLT-2s and
GLP-1s caused Dr. Mathieu some hesitation due to the fact that more than 80% of individuals in the
larger intervention trials were on metformin. While Dr. Mathieu acknowledged that the benefits of
both drugs seem to be independent of A1c, she was sure to note that a new ADA/EASD consensus
update is on the horizon. Dr. Amiel instead called attention to the importance of being cautious with
GLP-1s and SGLT-2s, as trial populations do not directly reflect real world results. She quipped, "I
hate to be a naysayer, and the potential extra benefits of these newer agents are very exciting, but
these aren't medications entirely without side effects for some people. The diabetes community is
more familiar with these drugs, but the cardiologists (who are beginning to prescribe these newer
drugs for their cardiac benefit) have a different way of thinking. You see things happening very
beautifully in trials where everything is very well controlled, and we wish everyone could be in a trial
because outcomes are better in trials even in the placebo group. But you have to be aware that you're
treating a much wider section of the community than the population in trials."

▪ The power of advocacy was also raised numerous times throughout the night. In
particular, Dr. Mathieu emphasized how patient advocacy is one of the most effective ways to
generate change. She stated, "The voice of the person living with diabetes, that's what works. That's
how we got Libre, and other things reimbursed. By bringing them to look payers in the eyes and say
we need to do this. We can show all the evidence in the world, but it is their voices that need to say
it." The panel members also hoped that more work could be done to address stigma surrounding
type 2 diabetes. Dr. Amiel remarked, "The type 2 community is much more diffuse, and in many
parts of the world a big issue is stigma. Trying to get people to come forward for treatment, and to
advocate for future treatment, can be very difficult.

Quotable Quotes

On what to most look forward to at EASD 2019

▪ "My main interest is understanding and preventing hypoglycemia, particularly in type
1 diabetes. I'm also interested not so much in technology development, which is fantastic and
definitely happening quickly, in also understanding how people use the technology. We have the
assumption that technologies will solve problems and while they can, we're rushing forward with
them without always understanding everything we could. One of the things we have to understand is
how people work with these technologies." - Dr. Amiel

▪ "I look forward to seeing very interesting implementation science in order to make
sure people who need the latest drugs and technology get it … A lot has been going on over
the last 20-30 years, and the question is now how do we use it [technology] and at what time. Giving
the right drug, the right technology, to the right people, for the right reason." - Dr. Chan

▪ "I'm a type 2 diabetologist. Looking back 21 years ago, at my first conference, it wasn't
fun being a type 2 diabetologist. Everyone was talking about type 1 diabetes. Being a type 2
diabetologist is actually really, really fun this year.. And from scientific point of view, I'm indeed
looking forward to future treatments for obesity with and without diabetes coming up. Obesity today
is where diabetes was 20 years ago. To have new and better treatments for obesity is of major
importance for the future." - Dr. Vilsbøll
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▪ "As VP of the EASD, of course all the sessions are interesting - we do our best. What is
really interesting me the most is finding new biomarkers, and this concept of heterogeneity.
Heterogeneity in type 1, also in type 2, and also in therapeutic response. I'm always envious of the
cancer field and where they are in phenotyping and genotyping individuals and giving them the right
therapies, avoiding futile therapies, improving outcomes. Scientifically that's the big goal for me." -
Dr. Mathieu

▪ "We should also admit that we've been living in amazing times for the past 15 years,
especially in type 2 diabetes. I don't know if progress will be SO huge in the next five years. Of
course I hope it will be, but the bar for new therapies - given SGLT2 and GLPP1 hard outcomes - will
be very high. I see pharma companies turning away from diabetes and looking at obesity and the
disease apparently we'll all die from, NASH. I'm just saying that things have been going fast and it
may not always be this way." - Dr. Mathieu

On individualization of care and improving population level outcomes

▪ "Everyone with diabetes is unique: young, old, lean, obese. Tons of risk factors, tons of
complications. But not until you systematically profile people can you individualize
care. 20 odd years ago we were seeing so many patients and they would have renal disease without
ever having had their kidneys checked in the past 6 years. We need more structured care. A team,
and a system for monitoring. They can have a risk profile (eye, feet, blood, urine) and that gives you
20 or 30 variables, which already gives you several combinations of risk, and from there you can
start individualizing care. The information is important. We need this data to empower and engage
these people with their own risk, and then give them informed choice. Finally, there is this ongoing
engagement with the patient and a continuing relationship. Everyone knows about team-based
care… you need lay people to help us. Peers, supporters. But you still need environment too. But
they come here, they learn about themselves, they learn about the latest technology. We need to
document what we do, and decide what kind of care" - Dr. Chan

▪ "The voice of the person living with diabetes, that's what works. That's how we got Libre,
that's how we get things reimbursed. Bringing them to look payers in the eyes and say we need to do
this. We can show all the evidence in the world, but it is their voices that need to say it." - Dr.
Mathieu

On the new ESC/EASD Guidelines (see ESC Days #1-3 Highlights)

▪ "This is about, if you're not on metformin, go straight to SGLT-2 or GLP-1 if you have
CVD on diagnosis. That was not good for EASD, because if you look at all of our big intervention
trials, you do have metformin in the background in >80% of the people. That was an issue to us at
EASD. There will be an ADA/EASD consensus update. We do acknowledge that beneficial effects of
SGLT-2/GLP-1s seems to be independent of A1c effect." - Dr. Mathieu

▪ "I hate to be a naysayer, but these aren't medications entirely without side effects for
some people. The diabetes community is more familiar with these drugs, but the cardiologists
have a different way of thinking. You see things happening very beautifully in trials where everything
is very well controlled and we wish everyone could be in a trial because outcomes are better in trials
even in the placebo group. But you have to be aware that you're treating a much wider section of the
community than the population in trials. If things go wrong, we need to be in a position to fix them
up quickly. I think it is very exciting, and I think we should be moving much more quickly than we
are - but I just want to add a note of caution. We are poised to improve outcomes substantially, but
we need to do it carefully." - Dr. Amiel

▪ "I think it's a bit too early, but I love this discussion. Cardiologists were very quick, but
this is a discussion we need. Of course, the cardiologists are overwhelmed, because it's the first
time they have an efficient drug for HF for a very long time - we gave them a gift! In the UK, I know
that even nurses may prescribe heart medications. Soon, they might be prescribing
SGLT-2-inhibitors and GLP-1s to patients with pre-diabetes or even no diabetes. I'm afraid this will
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mask the diabetes and they [may not] see an endocrinologist. I'm sure the cardiologists won't check
the feet, won't talk about ED since they seldomly have interest for what is below the diaphragm, etc."
- Dr. Vilsbøll

On Diabetes Advocacy

▪ "The voice of the person living with diabetes, that's what works. That's how we got Libre,
and other things reimbursed. By bringing them to look payers in the eyes and say we need to do this.
We can show all the evidence in the world, but it is their voices that need to say it. Our payers start
to look at the ceiling when people with diabetes walk in because they think 'Oh my god, they will get
it!' All other diseases are envious." - Dr. Mathieu

▪ "I think type 1 community is very vocal and works well (with advocacy) often. The type 2
community is much more diffuse, and in many parts of the world a big issue is stigma. Trying to get
people to come forward for treatment, and to advocate for future treatment, can be very difficult.
One thing we have to deal with is stigma for obesity rolling over to people with diabetes. There's
much more research funding for CVD and cancer. Public perception is that diabetes is diabetes, with
no distinction (between type 1 and 2). It can be difficult to get enthusiasm amongst communities,
politicians, until you can get through the stigma that currently attaches obesity and through obesity
to diabetes." - Dr. Amiel

▪ "I believe in data. Facts and figures are very persuasive. How can we systematically collect
this data and track them over time? We're in a big data world - especially with CGM and these new
medications. We must combine this data with research and engage the practitioners and managers
so they are all together, trying to learn from the patient. In Hong Kong that's what we did. Twenty
years ago, we were short of staff and had no choice but to use a lot of nurses and healthcare
assistants so we structured the program so they could do a lot. Learning a lot from the protocol of a
clinical trial - that seems to work." - Dr. Chan

On Tele-Medicine

▪ "We've talked about places where 80% of people are using technology, but my clinic in
South London isn't like that, unfortunately. Sometimes, an education group is the first time
people get to talk to someone else with type 1. To see people who have felt terribly isolated with a
disease they don't want to talk about, interacting with each other, is transformative. Our new
programs are trying to mix together technology and face-to-face interaction. Yes, it's more time
consuming, but the benefits are much greater, because people learn from people." - Dr. Amiel

▪ "In 10 or 20 years, the doctors will be very familiar with technology, and on top of the
technology getting better. Maybe you'll only need to see the patient once a year, with technology
in-between, but I don't think you'll ever replace the face-to-face interaction. I gave an e-learning talk
with 20 patients and it was very good. That kind of group learning can be very empowering, and in a
setting like that they don't have to travel." - Dr. Chan

Audience Q&A

Q: If you were to design a "perfect" diabetes clinic with unlimited resources, what would you
invest in and what would it look like?

Dr. Amiel: I think having a psychologist in the clinic is important. Particularly when talking about working
with psychology, having a psychologist over here and endocrinologist over there, doesn't help…We need a
clinic with communication among healthcare providers, as well as patients. We also need to have remote
consultations, so expertise can be generalized outside the little cities we work in.

Dr. Mathieu: For people with type 1, it would be a clinic where CDEs would be available online, all the time. In
my center, more than 80% of people with type 1 are on CGM/FGM, as well as the majority of people with type
1 in my country. They upload, scan with phone, or whatever. Having a partner for them, to advise now and
then; to tweak, do some troubleshooting. Then, have them come to me, a dietician, or a phycologist when they
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feel they need some motivation. With all the new technology, people are looking at curves and educators being
online with them. I talk about weather, marriage of daughters, etc., because you know there's nothing more to
talk about. It's all about motivation. That's all I do.

Dr. Vilsbøll: I'd split the clinic for one part focused on type 1 and the other part focused on type 2. I'm a type 2
specialist, so I know something about devices and pumps, but to do work on type 1 diabetology, you should be
focused on type 1. You should probably also have specific dietitians for both clinics. In the type 2 clinic, I'd
make sure to have a crew of CDEs, nephrologists, cardiologists, etc. I'd make sure for the patients to come
sometimes when they wanted to, but also to have a regular rhythm. I'd also make sure to do as much as
possible when they are there. I'd have a nurse look at them once a year for exercise, diet, etc., then doctors for
prescriptions, comorbidities, etc.

Q: We've started talking about intervening with behavior change in people with diabetes in the
panel tonight, and one thing that concerns me is the limitation. We know that there aren't
enough endocrinologists around the world or psychologists. So, can you comment on digital
interventions?

Dr. Chan: I think it's a very interesting idea. If you look at data, there are so many apps now - into hundreds of
thousands of apps. But it's difficult if you don't have soft touch. You need human to human contact. I think
this technology improves efficiency, but I don't think it can replace human touch. It can make it easier to get
people to see the right people with the right knowledge though.

Dr. Amiel: We have been running a type 1 group-based program for years, and it is developing an electronic
information base for patients to use. However, there is no evidence yet to show that purely remote learning is
effective. One thing I notice when I watch these programs (I attend as the doctor to see what's going on) is the
interaction between the people with diabetes. We've talked about places where 80% of people are using
technology, but my clinic in South London isn't like that, unfortunately. Sometimes, it (the group education
program) is the first time people get to talk to someone else with type 1. To see people who have felt terribly
isolated with a disease they don't want to talk about, interacting with each other, is transformative. Our new
programs are trying to mix together technology and face-to-face interaction. Yes, group and face-to-face
education is more time consuming, but the benefits are much greater - because people learn from people.
There are programs looking at behavior change through digital courses, to date the ones in diabetes have not
been distinguished with great success, but we're learning. Human interaction still matters

Q: Have you used video visits?

Dr. Amiel: Yes, we tend toward telephone and remote discussion, but we do some videos. The problem of
course is the technology lags. But yes, I think that's something you can do. Whether you can get the group
thing going, I'm not sure. It's a little difficult to pick up on body language remotely.

Dr. Chan: We also now have a new generation, right? In 10 or 20 years, the doctors will be very familiar with
technology, on top of the technology getting better. Maybe you'll only need to see the patient once a year with
technology in between. But I don't think you'll ever replace the face-to-face interaction. I gave an e-learning
talk with 20 patients, and it was very good… That kind of group learning can be very empowering, and in a
setting like that, they don't have to travel. Young people are busy, so even if it isn't costing anything, it is
difficult. It's opportunity cost.

Exhibit Hall

Diabetes Technology

Abbott

Abbott's trademark bright yellow was visible throughout the Fira Barcelona Gran Via conference center as
reps handed out yellow tote bags featuring a big "In the Zone" graphic on one side and the FreeStyle Libre
butterfly on the other. Two sides of Abbott's sizeable booth were dedicated to its data-integration
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collaboration with Novo Nordisk's connected pens, NovoPen 6 and Echo Plus (announced in February) - the
first we can ever recall seeing smart pens in Abbott's booth! Abbott also announced a collaboration with
Sanofi earlier this week, though there was no mention of it that we could find in the booth. (Novo Nordisk
separately announced a smart pen collaboration with Medtronic.) Abbott representatives were also on hand to
demonstrate the new FreeStyle Libre 2 system (Bluetooth, optional high and low alarms, same price and form
factor), which has officially launched in Germany and Norway to lots of enthusiasm. As a reminder, FreeStyle
Libre 2 is still under review in the US. We loved the "Free to Dream" marketing graphic that highlighted the
optional alarms enabling patients to sleep in peace.
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A. Menarini Diagnostics

A. Menarini's booth showed off the CE-Marked GlucoMen Day CGM, "powered by Waveform." This is the
WaveForm CGM (previously branded "Cascade 1") for which A. Menarini is set to perform sales, marketing,
training, and customer support for WaveForm's CGM in territories throughout Europe, the Middle East,
Africa, and Latin America. The system is now CE-Marked - in line with expectations for 2019 - and is expected
to roll out "all over the EU community" starting in November. In its current state, the system has 14-day-wear,
"MARD of 11% or less" per a rep (though a DTM presentation put MARD closer to 13%), and requires one
fingerstick calibration per day. Reps were excited about the reusable one-button-press inserter, which has to
be manually loaded but generates less waste than Dexcom's G6 and Abbott's FreeStyle Libre. The system
doesn't have a dedicated receiver (i.e., data goes straight to an app that wasn't on display) and it will come
with a Bluetooth meter for calibrations. A rep told us he expects the CGM will be available in the US in 2020,
which could align with previous expectations of a December 2019 FDA filing. See our DTM coverage for a
recent rundown of WaveForm's study progress, accuracy, and product features, and pictures. It's still unclear
whether this CGM will be competitive in Europe or the US - will it be able to compete with Dexcom and
Abbott on price and feature set?
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Dexcom

Dexcom's booth advertised the G6 CGM and Clarity data management applications. On the international side,
the most recent news was G6 becoming available for order in Canada earlier this month. Notably, to meet
global demand, Dexcom is doubling G6 manufacturing by the end of the year, and its 2Q19 results certainly
suggested robust growth across the world. When asked about possible new G6 features and anticipated
launches of the G6 Pro and G7, no further information could be provided at this time - although, what we hear
about the G7 is truly exciting! Information on rollout of the company's low-cost G6 transmitter which is
needed for its direct-to-Apple Watch data transmission was also not given. The G6 will likewise be launched
into Medicare in 4Q19.

Diabeloop

Diabeloop's understated booth featured its DBLG1 algorithm on a smartphone between a Dexcom G6 CGM
and Kaleido patch pump. Diabeloop's algorithm was CE Marked last November, and it had hoped to launch
earlier this year; at this point, we believe it is still in fundraising/pre-launch mode, since the company has not
announced a commercial launch Kaleido is only available in the UK (per its booth reps; see below). A demo of
the Diabeloop's controller (a locked down Android phone) showed the last CGM value and trend arrow on the
lock screen in place of the time - a convenient way to check system status. The now 60-person team at
Diabeloop is currently working on studies in children ages 6-13 and developing an algorithm that doesn't
require meal announcements. The company has already met with the FDA and intends to submit its algorithm
to the FDA through an "iController" pathway, assuming one emerges. The pivotal trial will take place in
France using DANA pumps, though usability tests will take place in the US.
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EOFlow

Fresh off announcing a distribution partnership with A. Menarini Diagnostics, EOFlow had a big, bright booth
near the center of the Fira Barcelona Exhibit Hall. The company has three projects in the pipeline (i) EOPatch,
a disposable, 3.5-day patch pump, (ii) EOPatchX, which will bring in hybrid closed loop capability based on
the InControl algorithm licensed from TypeZero (i.e., the same progenitor for Tandem's Control-IQ), and (iii)
EOPancreas, the company's "dream," an all-in-one patch with a CGM sensor and algorithm all built into the
patch pump. The EOPatch has already "soft-launched" in South Korea. With the new agreement with A.
Menarini, EOFlow now boasts two CGM partners: POCTech and A. Menarini. Dexcom could be considered a
pseudo partner, as it does own TypeZero. Notably, we learned that SOOIL has been able to get smartphone-
controlled pump dosing through South Korea's regulatory agency and EOFlow expects to do be able to do the
same in the future. Lastly, the "dream" EOPancreas is now planned for 2022. Merging the wear-times of
CGMs and infusion sets/patch pumps will be a major challenge, though EOPancreas does have backing from
JDRF through a two-year grant and received a Breakthrough Device designation from the FDA in May.
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EyeNuk

EyeNuk demoed its EyeScreen Human+AI Diagnostic Service which utilizes AI for detection of diabetic
retinopathy. The company representative mentioned that in a cohort of multi-ethnic patients living in Los
Angeles, it had a ~91% sensitivity and specificity - we haven't yet seen published data. The device is currently
available in Europe and Africa and is also expected to get FDA clearance in the next six weeks. For context,
Iowa-based IDx-DR was the first AI-driven diabetic retinopathy detection device cleared in 2018, and there
are others in development (e.g., Verily/Nikon, IBM Watson Health). A clinical study (n=900) of Idx-DR
showed the device to have 87% sensitivity and 90% specificity. The price for EyeNuk's technology has not
been established, but the representative mentioned that reimbursements in France are ~$60/use. Whether or
not patients themselves or physicians will be able to operate it is dependent on legal rules on a country-by-
country basis. Notably, it works on both the dilated and undilated eye.

▪ On the company's website, new products in the tech pipeline include an EyeMark device, which
can automatically track diabetic retinopathy progression and an EyeApp smartphone application,
which allows providers to conduct DR exams from any location.

▪ This field has no shortage of technologies and companies, though we have not heard
anything on commercial uptake - how many automated systems for eye screening are currently
available worldwide? Do healthcare providers like them? Do they save time? How long does it take
for them to pay for themselves - e.g., in save time, more efficiency, etc.?
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Infinovo

New to us, UK-based CGM manufacturer Infinovo displayed its Glunovo i3 CGM System, which reps claimed
would receive a CE Mark in June and begin rolling out in Europe starting in January. The CGM system has a
14-day sensor life, three-year transmitter life (which apparently doesn't require charging), and a reported
MARD of 9.5% vs. YSI (n=78 people with diabetes). It requires two fingerstick calibrations per day. The no-
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receiver system sends data directly to Android and iOS apps with alarms. A representative also mentioned
that the company hopes to get FDA approval at some point in the future, but no tangible dates were provided.
As with the rotating cast of unproven CGM manufacturers, we're approaching this one with a healthy dose of
skepticism, but we're always glad to see more competition.

Insulet

Insulet made its second ever EASD Exhibit Hall appearance, after taking over Omnipod distribution from
Ypsomed in 2018. One very engaged US representative was on hand to discuss the newly launched Dash
PDM, which has not been launched in Europe. According to the rep, Omnipod Dash has seen very positive
feedback from both patients and doctors, and the company is continuing to work hard at expanding US
coverage. As of 2Q19, Omnipod Dash was expected for a launch in 2020 in Europe. The new PDM is currently
covered for about half of US lives and quickly expanding. We think the no-upfront-cost, pay-as-you-go model
for Omnipod Dash is a much easier sell to both payers and consumers, and the pharmacy distribution
simplifies startup hassle for everyone.

iSens, Inc.

The iSens booth representative highlighted the dual glucose and ketone meters, CareSense Dual and Expert.
These products are cleared in over sixty countries with price varying by geography. The CareSense Dual
connects to a mobile application via Bluetooth and identifies glucose/ketone trends. We're keeping an eye on
ketone meters - and also continuous ketone monitors, perhaps manufactured by Abbott, Percusense, or others
- as enthusiasm for SGLT inhibition in type 1 swells.
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Kaleido

Kaleido's vibrant, "Instagrammable" booth with a spinning prize wheel stood out clearly from the back corner
of the Exhibit Hall. The company just launched its pumps in the UK last week and has ~600 users now in the
Netherlands - still quite early for a patch pump company, as proving manufacturing scale and supply
reliability is critical. (Cue Cellnovo, who shut down earlier this year.) The company's new CEO, Franz
Cromme, does bring med tech experience, including five years at British giant Smith & Nephew. The sizeable
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booth featured a large round table with all of Kaleido's colored pump offerings, though we note that the
marketing and in-booth devices border on misleading, as the pump requires a short infusion set - see the
website here. Beyond expanding in Europe, the company ambitiously hopes to bring its pump to the highly
competitive US market, taking advantage of the ACE pump pathway.

LifeScan

The OneTouch-branded booth advertised the new "Insulin Mentor" feature in the OneTouch Reveal app, a
prescription-only bolus calculator with an integrated food library. It appears that anyone can use the app, but
they must get a prescription to unlock the bolus calculator. We'd note that LifeScan's OneTouch Reveal Plus
app - which is powered by Welldoc BlueStar and distinct from OneTouch Reveal - also has a bolus calculator.
It's nice to see LifeScan's continued investment in improving its digital offerings since it was acquired from
J&J by Platinum Equity in 2018. The other highlight in the booth was the OneTouch Verio Reflect, which, as
of the last update in February at ATTD, was available in Canada, France, and Germany. Verio Reflect includes
a "Blood Sugar Mentor" that provides on-meter patterns, insights, and encouragement to the user. We like the
"Mentor" focused branding, particularly the implication that it will teach and empower the user to be better
equipped to manage diabetes in the future.
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Medtronic

The main attraction in Medtronic's booth was the new Envision Pro professional CGM (fully disposable, no-
fingerstick-calibration, blinded, seven-day-wear, Bluetooth). See our Day #2 coverage for pictures and more
details on Envision Pro.

▪ Aside from the new professional CGM, we were glad to see new CareLink data from
4,369 European 670G users - Medtronic also published a press release about this data
today. Glycemic outcomes on the system - at least among those who upload data to CareLink - are
similar to those seen in the US, headlined by 73% in 70-180 mg/dl and just 2% <70 mg/dl. The
release confirmed that there are now >200,000 670G users in 17 countries globally, ~10,000 of
which are in Europe (i.e., 95% of global users are in the US). As a reminder, after securing CE Mark
in June 2018, 670G began rolling out OUS in October 2018.
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Novo Nordisk

Tucked away in Novo Nordisk's booth, we got our first look at a prototype, Bluetooth-enabled pen attachment
for prefilled, disposable insulin pens (highlighted in the image below; red box added by us for emphasis). A
rep referred to the attachment as "Dialogue." The device, which is not yet CE-Marked, sits on the back end of
the pen (i.e., on top of the dial) where it can detect the type of insulin that is being delivered by the color of
exposed plunger. It has no on-device display, meaning all data viewing will take place in the smartphone app
(or potentially a lock-screen widget?). The user essentially treats the device as if it were a part of the pen,
twisting to load a dose and pushing down on the plunger to inject (doing so mechanically causes the same to
happen on the underlying pen interface). To send the dose to an app via Bluetooth - we saw a Diasend/Glooko
demo, though Abbott, Roche, Dexcom, and Medtronic will certainly take in the data via existing partnerships -
one simply presses the plunger a second time. The device has an impressive 1,200-injection memory and a
two-year battery life (compare to the one-year life of Companion Medical's InPen and the need to recharge
Common Sensing's GoCap). We're not sure how it stacks up on features to Lilly's under-FDA-review smart
pen, on which few details have been released.

▪ The booth was also showing off the company's CE-Marked, NFC-enabled, reusable
pens (Novo Pen 6 and Echo Plus). A rep confirmed yesterday's timing that both the NFC- and
Bluetooth-enabled devices will launch in 2020 - back from initial guidance for early 2019 - with the
Bluetooth attachment for disposable pens following the NFC-enabled durable pens. We continue to
assume a Europe-first launch, with the US to follow. A rep told us that there are no near-term plans
to shift the NFC durable connected pens to Bluetooth - users will have to scan the pen with their
phones or other uploaders in order to bring the data into an app. (This is quite an interim step, but
better than no smart pen data at all!) Particularly given Novo Nordisk's slate of data partners, which
includes all three major CGM manufacturers, Roche, and Glooko, we are eager to see these devices
advance to market and begin filling the critical gap in clinical care that is access to insulin injection
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history. Two posters at ADA described the positive impact on time-in-range and as a result of the
introduction of the NFC pens into select Swedish clinics.

POCTech

China-based POCTech was once again present at EASD boasting a new, 14-day wear CGM. The device has
already been submitted for CE Mark Approval. According to representatives, the new 14-day CGM would be
priced lower than Dexcom's G6. POCTech already has a 7-day, one-calibration sensor that is CE Marked,
according to its website; it is "ready" for distribution in Europe. The rep said neither of POCTech's CGMs have
launched in its native China, where getting regulatory approval is "more difficult than CE Mark, but not as
hard as FDA." No plans to enter the US market are on the horizon.

Roche

Roche's booth was all about showing off the Accu-Chek Solo patch pump. Initially in pilot across ~200
patients in the UK, Austria, Switzerland, and Poland, representatives today confirmed that the pump is
currently being expanded to other markets in Europe and the Middle East. This product has scaled quite
slowly and we'll be interested to see how much investment it gets. Reps also hinted at a planned US launch of
the pump at some point in the future, though we imagine that could be far off at the current pace. We were
also given an active demonstration of the "Meter-Free BGM" via Smartphone Camera + Strips (Accu-Chek
Sugar View) for non-insulin-using type 2 diabetes. Roche is targeting this product in emerging markets where
access to healthcare is limited. It has expanded its pilot to India and Pakistan (as of July, it was only in
Nigeria, Mexico, and the Philippines). Users gain access to the mobile application free of charge and only need
to purchase test strips. With two simple scans of the strips, patients can see their blood glucose levels within a
range (e.g., 70-130 mg/dl or 131-180 mg/dl) within 45 seconds and view results.
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SOOIL

SOOIL showed off DANA Diabecare-i, it's latest in-development Bluetooth pump. The pump is (and looks)
very similar to the DANA RS, differing in that it uses AAA batteries instead of AA, it is waterproof, and has
other small user interface improvements (e.g., a bigger window to allow for easier viewing of the reservoir).
Like the RS, the i has apps for both Android and iOS, as well as pump control from smartphone. Reps said
that the i has been submitted to FDA as an ACE pump and positioned FDA clearance as expected in 2020 -
that could make SOOIL the second ACE Pump following Tandem's t:slim X2. A CE Mark is expected in a
"similar time frame, but maybe later." On the automated insulin delivery side, reps said that SOOIL does have
an algorithm partner (not disclosed), but has not settled on a CGM partner just yet. DANA pumps are
especially popular in the international DIY community, and it will be interesting to see how it is perceived in
the US where Omnipod (non-Dash) and legacy Medtronic pumps are already compatible for DIY, and the AID
competitive landscape will be more filled out (Tandem Control-IQ, Medtronic 780G, possibly Omnipod
Horizon and Tidepool Loop) by the time DANA i comes to market.

Tandem

Tandem returned to the EASD Exhibit Hall for its second time ever, showing off Basal-IQ with the t:slim X2
and Dexcom integration. In June, Tandem began launching Basal-IQ in a "couple of countries," and more
international launches are expected in 2H19; a rep did not specify where these would occur. Getting Tandem
Device Updater set up in Tandem's European markets is well underway and expected to complete by the end
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of the month. On the US side, many are, of course, excitedly waiting for the launch of the Control-IQ hybrid
closed loop (under FDA review; launch expected in 4Q19).

Terumo

Japanese med-tech giant Terumo was on the floor at EASD showing off its brand-new patch pump. The three-
day wear patch pump was just launched two months ago in Japan and "not-yet CE-Marked" stickers were
placed on the company's demo devices. The device has been submitted for CE Mark and is expected to launch
in EU markets "next spring." Like Roche's Accu-Chek Solo, Terumo's pump has a three-day disposable
portion that connects to a piece with reusable electronics. In our walkthrough of the device, company reps
seemed especially excited about the device's simple one-button insertion process, though we note it is more
complicated than Insulet's all-in-one, single-piece Omnipod with automated insertion. Data from the pump's
dedicated controller handset can be transferred to a smartphone through NFC and the Terumo is currently
working on finding CGM partners.
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Diabetes Therapy

AZ

In the wake of Dapa-HF results, AZ's booth included a large heart-failure centric message to EASD 2019.
Large screens displayed the message that "heart failure is a more common first CV complication than MI or
stroke in patients with type 2 diabetes" - this ideally would prompt attendees to more seriously consider the
treatment and prevention of this serious yet often under looked complication.

We also noted new slogans for Farxiga and Bydureon on display. For Farxiga, a large structure with the word
"TODAY" was squared in the center of the booth, referring to its slogan of "For Today, For Tomorrow" -
paralleling Farxiga's benefits on short term metabolic outcomes (lower A1c, lower weight, lower BP) and
benefit on longer term cardiovascular and renal outcomes. For Bydureon, we noticed the slogan "Bydureon
first…insulin later," highlighting the push for GLP-1s as a first-line injectable over insulin. We're glad to see
this marketing from AZ for Bydureon, and overall, it seems there's been improved promotion of the therapy in
Europe than in the US following the launch of its BCise autoinjector last year.

Touchscreen stations in the company's booth were devoted to AZ's entire CVRM platform, including a specific
focus on the DapaCare program for Farxiga. As a reminder, DapaCare includes DECLARE, Dapa-HF,
DELIVER, Dapa-CKD, mechanistic studies in DEFINE-HF, PRESERVED-HF, and DAPASALT, along with
recently added DETERMINE-Reduced and DETERMINE-Preserved. Reps were eager to go in-depth on
DapaCare, detailing the deep investment that AZ has made in order to fully investigate Farxiga along the
cardiorenal axis.
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Lilly/BI

Lilly/BI's large booth was at the center of this year's exhibit hall, split into two distinct areas for different
therapies. One side, predominantly dedicated to Boehringer Ingelheim, heavily spotlighted SGLT-2 inhibitor
Jardiance, as well as Synjardy (empagliflozin/metformin HCl) and Glyxambi (empagliflozin/linagliptin)
against a muted wood backdrop. Jardiance again used the shadow knight campaign we last saw at ESC 2019,
consisting of a shadow knight (representing Jardiance) protecting the heart of a middle-aged man from
shadow demons, representing the drug's cardioprotective benefits. This year's booth was a calmer approach
than last year's, which gave prominence to a giant ticking clock captioned with "every 18 seconds a type two
patient dies of a CV event." The second area, colored in classic Lilly red, featured large upright screens for
GLP-1 Trulicity - an interesting separation of GLP-1 and SGLT-2 inhibitor therapies between the two sides. In
general, seating area and espresso drink were abundant at Lilly/BI - while some may have looked for more
interactive booth activities, we believe that greater conversation was the goal.

Novo Nordisk

Novo Nordisk brought a sizable booth to EASD 2019, focused on the promotion of Ozempic (injectable
semaglutide). As usual, Ozempic's proven CV benefits were highlighted-a unique feature of Novo Nordisk's
exhibit booths in Europe, seeing as the EU label for Ozempic acknowledges a statistically significant CV
benefit as well as significant risk reduction for nephropathy with semaglutide vs. placebo, without granting a
formal indication; on the other hand, the FDA presents SUSTAIN 6 as a CV safety trial, with no allusion to
cardioprotection or renal protection. Building off of this point, advertising materials also pointed out that the
2018 ADA/EASD consensus report recommends GLP-1s with "proven CV benefit" - making Ozempic one of
these therapies recommended. We're imagine future booths will make a similar connection with new ESC
guidelines as well.

The booth also prominently featured Novo Nordisk's sponsored 5K Run/Walk at EASD, designed to bring
together citizens of Barcelona and EASD delegates to emphasize the need for increased physical activity to
help prevent diabetes and diabetes complications. We're always happy to see this continued effort from Novo
Nordisk that has been ongoing for so many years and incorporates all aspects of holistic diabetes care.

Regarding Novo Nordisk's diabetes tech offerings, we also got our first look at a prototype, Bluetooth-enabled
pen attachment for prefilled, disposable insulin pens - see our coverage from EASD Day #3.

Merck

Merck's welcoming salesforce convinced one of our unsuspecting associates to put on an exhibit hall VR
headset for the first time, and the experience was certainly worthwhile! In the game a robot guided the player
through data regarding SGLT-2 inhibitor Steglatro, and users could decide between slingshot or golfing games
that tested the knowledge afterwards. A large portion of Merck's massive booth, which like last year, stood
front-and-center by the entrance of the exhibit hall, was dedicated to Steglatro. The company's area was
entirely carpeted in eye-catching Merck purple and had bright lights in yellow, blue, and purple to create a
striking atmosphere. The VR game was the main interactive activity. Touch screens for Steglatro, DPP-4
inhibitor Januvia, and Janumet (sitagliptin/metformin) displayed patient profiles, which we felt was valuable
for conference goers' to see, although it is not always easy to grab the attention of exhausted doctors (and
other HCPs). In addition, a small theater area played a video explaining details on Merck's therapies.

Novartis

Novartis' modest booth gave homage to famous Spanish architect Antoni Gaudi from Park Güell, and was
modeled entirely after Park Güell with mosaics, real plants, and the famous lizard and tower that are the focal
points of the park. This set-up definitely attracted many people to the booth - in our time there, we saw about
10 people take selfies in front of the lizard statue. Galvus (vildagliptin) and Eucreas (vildagliptin and
metformin) were the therapies of focus for an exhibit hall booth. Ultimately, one large screen TV and another
smaller-sized one played videos to advertise the drugs. The booth also featured interactive touch screens to let
visitors explore the VERIFY trial and what it means for future treatment and earlier combination therapy in
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type 2 diabetes. It seems that Novartis utilized passive advertising, letting Gaudi attract and leave an
impression on visitors versus the drugs.

Sanofi

Right at the main entrance of the exhibit hall, Sanofi's booth illuminated the space, and as expected, also
served coffee (some of the best at the exhibit hall!) front and center among grass, tables, chairs, and hardwood
floors. As seen at ADA 2019, Sanofi's "Your Type" campaign, which is comprised by the pillars of medicine,
education, integrated care, and access, defined the theme of the entire booth. We were impressed to see a live,
interactive basal insulin titration tutorial presentation, and have hope for Sanofi's investment in education.
With this, a large Your Type banner was also displayed outside the conference center throughout EASD,
making clear Sanofi's intention to be at the forefront of conference-goers' minds. We were happy to see the
Your Type campaign promote patient empowerment, education, integrated care, access, and individualized
treatment plans. There were, of course, no mention of or imaging related to the Valyou insulin savings
program (10 pack of pens/vials $99/month for patients without insurance) or Sanofi Co-pay card ($0 co-pay
for patients with commercial insurance) since European countries do not have issues with access that relate to
affordability - in most of the EU, the problem patients perceive is that various government payers do not agree
to cover every therapy.

Soliqua (insulin glargine and lixisenatide), Praluent (alirocumab), and Toujeo (insulin glargine) were the focal
points of the company's display. A video for each compound played on large TV screens in front of couches,
and given the booth's sizable Medical Affairs section and many representatives, personal interactions with
representatives were certainly possible in addition to the interactive touchscreens. Some TV screens were also
playing informational videos about the outcomes of the BRIGHT study and Sanofi's recent UK launch of the
Toujeo DoubleStar pen. We would have loved to see information Sanofi's recent CGM partnership with
Abbott, but given the timing, this would not have been possible.

EASD 2019 Metrics

Top 10 Most Viewed Talks of EASD 2019

Talk Title Speaker View Count
VERIFY Introduction and Background Chantal Mathieu 2,569 views

Long-Term Efficacy and Safety of

Dapagliflozin in Patients with Inadequately

Controlled Type 1 Diabetes: the DEPICT-2

Study

Gottfried Rudofsky 2,544 views

Unraveling Beta Cell Dysfunction in Type 2

Diabetes: From the Unpredicted to the

Unknown

Steven Kahn 2,178 views

Reduced Risk of Hypoglycemia and Lower

A1c with Degludec Compared to Glargine

U300 in Insulin-Treated Patients with Type

2 Diabetes

Athena Philis-Tsimikas 1,848 views

Diabetic Neuropathy: A Time to Challenge

the Dogma

Rayaz Malik 1,498 views

CREDENCE Introduction and Design Carol Pollock 1,382 views

Sotagliflozin, a Dual SGLT1 and SGLT2

Inhibitor, in Overweight/Obese Patients

Thomas Danne 1,239 views
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with Type 1 Diabetes: Addressing Unmet

Needs as Adjunct Therapy to Insulin

Background, Design and Results of DAPA-

HF - Key Cardiovascular Outcomes

Mikhail Kosiborod 1,214 views

CONCLUDE Results Athena Philis-Tsimikas 1,167 views

Effects of Dapagliflozin, Metformin or

Exercise on Glucose Metabolism and

Glycaemic Variability in Individuals with

Prediabetes: The PRE-D Trial

Kristine Faerch 1,151 views
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Highlight Title Speaker
CONCLUDE Trial of Tresiba vs. Toujeo in Type 2 Finds No

Significant Difference on Primary Endpoint of Overall

Symptomatic Hypoglycemia; Exploratory Secondary Endpoints

of Nocturnal Hypoglycemia and Severe Hypoglycemia Benefit

Trend Toward Tresiba

Athena Philis-Tsimikas

DEFINE-HF: Farxiga Improves KCCQ But Not Primary

Endpoint of NTproBNP

Mikhail Kosiborod and Michael Nassif

Excitement Abound for DAPA-HF: KOLs Highlight

"Transformative" Results, Note Disconnect Between CV Benefits

and Glucose Lowering; Could DAPA-HF Help Overcome

Inertia?

Subodh Verma and Mark Petrie (AZ-

sponsored symposium)

Merck Symposium Highlights SGLT-2 Inhibitor Steglatro;

Anticipation for Early 2020 VERTIS CV Readout

Sam Dagogo-Jack and Dan Drucker

(Merck- sponsored symposium)

SUSTAIN 8 Full Results: Head to Head Trial Shows Superior

A1c Reductions and Weight Loss with Ozempic vs. Invokana

Ildiko Lingvay

SGLT-2s or GLP-1s for Renal Protection? KOLs Compare Data

Between Classes; Currently Favor SGLT-2s, But Future Data on

GLP-1s (Namely Semaglutide's FLOW Trial) Could Shift Debate

David Cherney

EMPRISE: Additional Real-World Data Shows 26-34% Risk

Reduction for Jardiance vs. GLP-1 Agonists in Drug Initiators

with Type 2

Elisabetta Patorno

PIONEER Analysis Shows Consistent Efficacy with Oral

Semaglutide Across Baseline A1c Levels; Greatest Effects with

Highest Doses + Higher Baseline A1c

Juris Meier

Post-Hoc Analysis of DURATION-8 Trial Hints at NAFLD/

NASH Benefits with GLP-1/SGLT-2 Combination Therapy

Cristian Guja

A Miss in Type 1 Prevention: GABA/GAD Therapy Induces

Minimal Changes to C-Peptide and A1c But Shows Potential to

Lower Fasting Glucagon

Kenneth McCormick
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Nemaura Medical's 24-Hour, Non-Invasive sugarBEAT CGM "Is

Not Vaporware," Launch in UK Delayed to 2020; De Novo

Submission to FDA Aims for class II (510k) regulation

Faz Chowdhury and Fred Schaebsdau

(Nemaura-sponsored symposium)

DCCT/EDIC Cohort Wearing FreeStyle Libre Pro: Only 9%

Achieved >70% TIR Target, Up to 19% in Those With Automatic

Glucose Suspend

Rose Gubitosi-Klug

Medtronic Exhibit Hall Coverage N/A

Psychosocial Impact of FreeStyle Libre Pro in Type 2s (n=299):

No Adverse Effects, but No Significant Increase in Patient

Empowerment

Jane Speight

Dr. Richard Bergenstal on Beyond A1c: TIR Linked to Risk of

Complications, AGP is the "EKG for Glucose Management"

Richard Bergenstal (Novo Nordisk-

sponsored symposium)

Abbott Exhibit Hall Coverage N/A

REFER Meta-Analysis from Germany, France, & Austria:

Effectiveness of FreeStyle Libre on A1c in Type 2s on Intensive

Insulin Has Increased Since 2014

Jens Kroeger

Dr. Anne Peters on the upcoming ADA-EASD Joint Position

Statement on Diabetes Apps

Anne Peters

Dexcom Decision Support Pipeline: InPen Data Now Integrated

with Clarity; In- Development Bolus Calculator (Launch Before

G7?), Hypo Prediction, and More

Jake Leach (Dexcom-sponsored

symposium)

COMISAIR Full Three-Year Data (n=94): CGM Drives Improved

Glycemic Outcomes Regardless of Insulin Delivery Method in

Type 1s; Fewer Hypoglycemia Episodes and Five Increased

Time-in-Range

Jan Soupal

--by Albert Cai, Ursula Biba, Ani Gururaj, Rhea Teng, Abigail Dove, Brian Levine, Adam Brown, Martin
Kurian, and Kelly Close
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