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Executive Highlights

In this annual "Reflections" piece, we assess the state of the diabetes field going into 2019. We look back on
2018 in diabetes therapy, diabetes technology, big picture topics, and obesity to note scientific strides and
surprises, to celebrate progress and take stock of remaining challenges, and to identify pressing questions for
the year ahead. We also for the first time take a closer look at NASH and NAFLD, given the activity of much of
the field in looking at these conditions. Within each section, you'll find themes, a list of highly-read reports,
what we did not expect or got wrong in 2018, key questions for 2019, and company-by-company updates for
the most meaningful players on what's coming in 2019.

This Reflections piece is our favorite to write all year - and that's up against the 999 other reports we've
published since January 1, 2018!

Indeed, the field of diabetes seems to move faster with each passing year, and positivity surrounding scientific
and technological advances is balanced by the ever-growing burden of diabetes on patients and the healthcare
system. We also perceive the field as harder and harder to work in, from an industry perspective, both for
small companies as well as larger ones. We were very happy to see individualized and patient-centered care
become the expectation over the last year; that said, the degree to which those expectations are closer to
reality for the average patient is still very far away. While there are many things people "know" to be true
without a doubt, making these things "true" for patients are far from standard of care - we discuss throughout
the report and particularly in the conclusion about what we'd like to see change.

Although medicine (therapy and technology) has improved at an unprecedented rate, healthcare systems
throughout the world have evolved on the slower side. While there is reason to be optimistic about the future
of diabetes care, in terms of what is possible, it has become harder and harder to work in the field and there's
a growing gap between what is possible and what the status quo is for patients all over the world. At the same
time, 14% of adults in the US are living with diabetes and 40% are living with obesity - and as people live
longer with these diseases, the cost diabetes leverages on the economy will continue to grow.

Here are some "quick takes" on therapy, technology, obesity, NASH, and "big picture" and some themes to get
you started!

▪ Diabetes Therapy: In another big year for CVOTs, 2018 further refined our understanding of
diabetes drug classes. For GLP-1 agonists, positive HARMONY results (for GSK's discontinued
Tanzeum) surprised the field while driving it toward greater consensus on cardioprotection as a
class effect. Meanwhile, topline REWIND results (for Lilly's Trulicity) raised the possibility of
primary cardioprotection with GLP-1s - a potential game-changer in diabetes management.
Similarly, DECLARE results for AZ's SGLT-2 inhibitor Farxiga demonstrated heart failure benefit
in a majority primary prevention population (a thrilling first for the class!), and we're looking
forward to a novel indication (hopefully extending to patients without CVD) in 2019. Despite
growing consensus on cardioprotective class effects for both GLP-1s and SGLT-2s, we heard
increased criticism of the heterogeneity between and low generalizability of CVOTs - reaching an
interesting boiling point at an October FDA Ad Comm on the current status of the agency's CVOT
requirement. It was also a banner year for type 1 diabetes: Two sets of regulatory submissions for
the first-ever oral adjunct therapies (AZ's Farxiga and Sanofi/Lexicon's sotagliflozin) made it to
FDA and EMA, and we look to a January 17 Ad Comm on the latter. We also saw increased
investment in type 1 cures (both Lilly and Novo Nordisk have entered beta cell replacement) and
glucose-responsive insulin (JDRF, Novo Nordisk), but this is balanced against middling progress

www.closeconcerns.com 1

https://www.closeconcerns.com/knowledgebase/r/9606141a#Symposium:_HARMONY-Outcomes
https://www.closeconcerns.com/knowledgebase/r/f3d145b0
https://www.closeconcerns.com/knowledgebase/r/89150984#Full_DECLARE_Results:_27_Risk_Reduction_on_Hospitalization_for_Heart_Failure_with_Farxiga_Drives_Superiority_on_Co-Primary_Composite_Balanced_Across_Primary_and_Secondary_Prevention_No_Superiority_on_MACE_or_Components_Impressive_Renal_Effects_and_Safety_
https://www.closeconcerns.com/knowledgebase/r/3ee9bc7a
https://www.closeconcerns.com/knowledgebase/r/6a77e405
https://www.closeconcerns.com/knowledgebase/r/7869ec26
https://www.closeconcerns.com/knowledgebase/r/d36f691f
https://www.closeconcerns.com/knowledgebase/r/3bf3c0ee
https://www.closeconcerns.com/knowledgebase/r/75a593ea


on type 1 prevention and other disease-modifying therapies. The past year also featured movement
in biosimilar insulins: Merck pulled its biosimilar glargine due to unfavorable market dynamics
after receiving tentative FDA approval/full EMA approval. Sanofi launched the first-ever
biosimilar mealtime insulin (Admelog). Biocon/Mylan remain dedicated to their biosimilar
glargine (Semglee), and Novartis has very recently entered the biosimilar space as well. Also on the
horizon is next-gen glucagon, as we anticipate regulatory decisions for both Xeris' G-Pen and
Lilly's nasal glucagon in mid-2019, following closely-spaced submissions in 2018. Slightly further
back in the pipeline are dual agonists: The big story for 2018 came from Lilly's tirzepatide, which
made waves at EASD 2018 and has already entered phase 3 for type 2 diabetes. See all 12 therapy
themes below.

▪ Diabetes Technology: 2018 was headlined by tremendous expansion for the CGM category - we
estimate ~1.5 million CGM users worldwide (nearly doubling year-over-year), with global sales
nearing ~$3 billion in 2018 (over 70% YOY growth). The field has hit a true inflection point, led by
a standout year for Abbott's FreeStyle Libre and Dexcom's G6. In the US, the standalone CGM
product landscape doubled from the start of the year to the end (two to four products), and all four
current CGMs in the US were not even available at the start of 2018 - Abbott FreeStyle Libre
14-Day version, Dexcom G6, Medtronic Guardian Connect, and Senseonics Eversense. Closely tied
to CGM was impressive momentum for interoperability: the clearance of Dexcom's G6 under a
new, lower-risk 510(k) path for "integrated CGM" (iCGM); earlier-than-expected approval of
Tandem's Basal-IQ with the G6 iCGM; four pump companies joining JDRF's open protocol
initiative (Roche, SOOIL, SFC Fluidics, and Ypsomed); and Tidepool's exciting plans to submit the
DIY Loop app to FDA, opening up a new path for automated insulin delivery (AID) - three plug-
and-play components that users can mix-and-match together (smartphone app, interoperable
pump, interoperable CGM). On that note, our AID Competitive Landscape was the year's #1 most-
read Closer Look report. Indeed, there was solid progress in 2018: the MiniMed 670G hit more
scale (>135,000 active users, up six-fold); Basal-IQ brought the first no-calibration, remote-
software-updateable AID system; CE Mark approval came through for both 670G and Diabeloop
(plus Health Canada for 670G); and companies drove towards AID via smartphone pump control.
Insulet announced it will integrate with Tidepool Loop and push its own Horizon system forward,
now with smartphone control and a Samsung partnership. The smart insulin pen/cap landscape
saw faster movement too, headlined by commitments from Novo Nordisk and Lilly to launch their
own connected pens (NN launches in 2019; Lilly will submit to FDA in 2019). As connectivity
makes it into every device, we expect to see faster innovation (more pushed to software, where
iteration is quicker and less costly), more insightful remote monitoring and coaching (a big theme
this year), and miles better insulin-dosing decision support. The companies that best capture and
harness data (outcomes, costs) will win in this fast-paced ecosystem. See all 12 tech themes below.

▪ Big Picture: Reports in 2018 demonstrated that diabetes prevalence and associated costs
continue to climb. Most notably, a September publication from CDC that revealed US diabetes
prevalence has hit 14% - up from 12.3% in the last such report from 2014. What's more, ADA's
biannual cost of diabetes analysis showed that US diabetes-related spending hit $327 billion in
2017, climbing 26% from 2012. On a more encouraging note, the past 12 months have been big for
the Beyond A1c movement, with new data on validating CGM-based outcomes. Most notably, Dr.
Roy Beck presented (and later published, with colleagues) a DCCT post-hoc analysis linking time-
in-range, based on seven-point SMBG, to retinopathy and microalbuminuria. Outcomes Beyond
A1c figured into every major conference in 2018, which should only accelerate in 2019. Changing
treatment algorithms from ADA, EASD, and ACC made groundbreaking recommendations on
CVD, HF, and CKD management; the ADA took unprecedented (if early) steps toward tackling
therapeutic inertia; and there are now eleven CDC-recognized digital DPPs. We also saw new
debates emerge, including over the role and reliability of real-world/Big Data in diabetes (ADA
Consensus is forthcoming) and on the definition and feasibility of diabetes remission/reversal.
Still, other areas have not changed fast enough, most prominently insulin pricing and accessibility;
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here, 2018 was a year of multiple calls to action and but little tangible progress. See six themes
below.

▪ Obesity: The year in obesity saw continued challenges balanced by optimism for the future of
pharmacotherapy. This came on a backdrop of concerning prevalence data: CDC's yearly state-
level data indicated that seven states had a self-reported obesity rate above 35%, up from five
states in 2016. Compounding concern over obesity prevalence inching ever-higher, the commercial
market also saw challenges. On top of poor sales performance save for Novo Nordisk's Saxenda,
2018 included Orexigen filing for bankruptcy, Arena/Eisai further deprioritizing Belviq in favor of
a new Alzheimer's candidate, and the CAMELLIA CVOT for Belviq reading out with CV neutrality
and underwhelming weight loss. Is there hope? Near-term, excitement for semaglutide's potential
in obesity was abundant in 2018, and the phase 3 STEP program (2020 completion) and SELECT
CVOT (September 2023) for high-dose semaglutide both began recruiting. Elsewhere in the
obesity drug landscape, dual agonists showed promise. Indeed, Lilly announced plans during its
2019 investor meeting to bring much-hyped GLP-1/GIP dual agonist tirzepatide into phase 3 for
obesity in 2019. We also hope to see Sanofi's GLP-1/glucagon dual agonist enter phase 3 in obesity
soon, though this program has been delayed by unexpected tolerability concerns. See three themes
below.

Leaving the year, we were struck by this Farnam Street blog post: "What's Staying the Same?" It notes that the
usual question - "What's going to change in the next 5-10 years" - is not nearly as useful as its opposite -
"What's going to stay the same in the next 5-10 years?" Focusing on the latter, as Amazon's Jeff Bezos has
noted, is where lasting businesses are built. From our view, the quadruple aim is what will unquestionably
stay the same - the need to enhance the patient experience, improve population health, reduce costs, and
improve the work life of healthcare providers. In 2019, we look for tangible progress in access and
affordability, improvements in healthcare delivery and patient support, and sustained innovation in both
therapeutics and technology.
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1. GLP-1s Continue to Impress with Positive CVOT Readouts, Coming Innovation
(Oral, Implantable), and Sustained Commercial Growth

The GLP-1 agonist class continued to impress both commercially and scientifically, sustaining
an impressive ~25% annual growth rate and posting numerous exciting clinical trial results.
From a year of groundbreaking CVOT readouts, compelling innovations reaching the finish line, and growing
consensus around a cardioprotective class effect, we have a number of top highlights for this thrilling class:

▪ Is Tanzeum (albiglutide) the overlooked GLP-1 that could? Tanzeum's surprise
positive readout from the HARMONY CVOT drove greater consensus on
cardioprotection as a GLP-1 class effect, independent of metabolic benefit. This was one
of the more unexpected twists in recent history, because despite being recently discontinued by GSK
due to subpar glycemic/weight loss efficacy (as reflected by sluggish sales), albiglutide reduced risk
for three-point MACE by 22% vs. placebo. HARMONY results at EASD thus advanced the
conversation on cardioprotection as a class effect for GLP-1, mediated independently of metabolic
effects. Following the HARMONY readout, which showed significant CV risk reduction despite
middling effects on metabolic outcomes including A1c-lowering and weight loss, thought leaders
coalesced more strongly around the idea of cardioprotection as a class-effect of GLP-1 agonists - or,
at least, long-acting GLP-1 agonists. As though leaders Drs. Dan Drucker and John Buse put it,
HARMONY provides the strongest evidence yet of the dissociation between (i) lowering glucose and
body weight and (ii) reducing CV events; rather, cardioprotection seems to be directly mediated
through the GLP-1 receptor. Results from the highly anticipated REWIND (for Lilly's Trulicity) and
PIONEER 6 (for Novo Nordisk's oral semaglutide) trials further cemented the class' cardioprotective
effects in 2018 (more on these below).

▪ Despite the emerging consensus around cardioprotection, metabolic effects including
A1c lowering and weight loss are still crucial in differentiating the increasingly
competitive GLP-1 class. Treating hyperglycemia and driving meaningful weight loss are still
important goals to strive for in diabetes care, especially when it comes to reducing microvascular
complications. Lowering body weight mitigates long-term CV risk as well, and we know it enhances
patient quality of life and can even improve medication adherence. For all of the discussion around
cardioprotection, we're also hearing important reminders not to forget the "legacy" benefits of better
glucose lowering and weight loss. Moreover, weight loss and glucose lowering remain highly
important factors for patients, and ones that have proven critical for commercial success of a GLP-1
therapy. On this note, 2018 laid bare that innovation is key for success in the increasingly-
competitive GLP-1 class. Given that cardioprotection may become the new baseline standard going
forward, innovation in terms of better glucose lowering, weight loss, methods of delivery, and
pricing will be key in determining the future direction of the class.
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▪ Oral semaglutide is poised for regulatory submission in 2019, likely bringing the first-
ever oral GLP-1 to market by 2020, at least. Topline results for all 10 trials of the phase 3
PIONEER program were released in 2018, beginning with topline results from PIONEER 1 in
February. Indeed, Novo Nordisk filled 2018 with a flurry of activity in the PIONEER program, and
results from each of these trials were positive across the board. As a whole, PIONEER results
demonstrated that oral semaglutide can confer efficacy that nearly equals that of its injectable
counterpart (Ozempic), with tolerability on par with current GLP-1 options. The past year saw ever-
building excitement for the potential this oral formulation has to diversify patient choice. From
where we stand, if there has been any disappointment with oral semaglutide, it was a very narrow
miss on CV superiority in PIONEER 6 - reportedly, only a couple of MACE events made the
difference (per Dr. Tina Vilsbøll at WCTD 2018). It's important to keep in mind that superiority was
never expected of the trial (the shortest and smallest GLP-1 CVOT to date), so these results are still
highly impressive. The disappointment comes in that we'll probably have to wait a few more years to
recognize a CV indication for oral semaglutide. We should note that there have been some concerns
circulating with regard to fasting requirements surrounding each oral semaglutide dose, but we
imagine that many patients will happily agree to take the pill in a fasting state each morning and to
refrain from eating for 30 minutes thereafter, in exchange for the incredible efficacy of a GLP-1
agonist in a more convenient, friendly, needle-free form. (For those patients who don't want this, a
once-weekly injectable GLP-1s would still be a desirable option - hence the major win for therapeutic
choice.) Novo Nordisk plans to file oral semaglutide for regulatory approval in the US and EU in
1H19. The company is also evaluating the potential to use the combination of SUSTAIN 6 and
PIONEER 6 data to obtain a CV indication for Ozempic (injectable semaglutide). However, a CV
indication for oral semaglutide will likely require another full-fledged post-market CVOT.

◦ Expectations are sky-high for this first oral GLP-1: Some analysts believe that oral
semaglutide, could, once established on the market, achieve $5 billion (!) in annual
revenue. For context, the current market-leading Victoza brought in ~$3.6 billion in sales
in 2017.

▪ REWIND results could open the door for use of GLP-1s for cardioprotection in lower-
risk patients ("primary prevention"). Lilly's REWIND was perhaps the most ambitious GLP-1
CVOT to date, enrolling a substantially lower-risk population than other trials: Only 31% of
participants had baseline CVD, compared to 73%-100% for all other GLP-1 CVOTs; baseline average
A1c of 7.3% was also much lower than other GLP-1 CVOTs. To balance this, median follow-up in
REWIND was much longer than average at 5.4 years, further supporting long-term safety of
Trulicity (dulaglutide). While we know that Trulicity significantly reduced risk of three-point MACE
vs. placebo, we don't know how that effect was balanced between primary and secondary prevention
groups, because only topline data has been released thus far. Consequently, it's possible that
REWIND supports the use of Trulicity, and potentially other GLP-1s as well, to prevent CVD in the
first place, not just to prevent subsequent CV events in those who have already had them - a
tremendously exciting development! We'll have to wait for full results at ADA 2019 to know for sure
whether REWIND supports a primary prevention indication, and it is certainly possible that
REWIND's superiority was driven by its effect in the secondary prevention cohort, as Dr. Philip
Home aptly pointed out to us in his commentary on topline results. That said, some thought leaders
have aligned in their thinking that CV benefits of GLP-1s should extend to lower-risk patients. With
a hypothesized anti-atherosclerotic mechanism that confers risk reduction gradually over time, it's
wholly possible that GLP-1s given for a long duration could provide substantial cardioprotection
regardless of established CVD presence. Our sense is that the field is waiting with bated breath for
full results on this potential paradigm-shifter in how GLP-1s are used in clinical practice.

▪ The GLP-1 class is more competitive than ever, and major players continue to make
serious investments in developing novel GLP-1 therapies. GLP-1s are a hotbed for
innovation within the broader diabetes landscape, and 2018 saw major manufacturers double-down
on the class with further investments in the potential next generation of GLP-1s. In September, Lilly
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added a phase 1-ready oral GLP-1 to its pipeline in a licensing agreement with Chugai
Pharmaceuticals. The company holds this candidate in high regard and touted its potential to
eventually out-compete Novo Nordisk's oral semaglutide on its 3Q18 earnings call. Importantly, this
candidate is non-peptidic in nature and could potentially circumvent the common bottleneck of poor
bioavailability due to gut degradation associated with peptide oral GLP-1s, such as semaglutide, as
well as the need for fasting. Notably, vTv has taken a similar approach with its non-peptidic oral
GLP-1, which is currently in phase 2b and is the closest competitor to the likely first-to-market oral
semaglutide. Novo Nordisk also added another oral GLP-1 to its early stage pipeline in 3Q18. This
next-gen oral GLP-1 comes from the same series of compounds that led to semaglutide and presents
two exciting possibilities: It could either be dosed to give higher efficacy than oral semaglutide, or
efficacy could match oral semaglutide but come at a lower price. What's more, a recent update from
Intarcia indicates that implantable exenatide mini-pump ITCA 650 is on track for re-submission to
FDA in mid-2019, potentially bringing a strong solution to adherence issues to market in 2020.
Certainly, we're glad to see innovation that could further expand patient choice within GLP-1s and
help to make these stellar agents available to patients at a lower cost. Despite the immense success
the GLP-1 class has enjoyed to date, it's clear that significant untapped potential remains (starting
with the fact that only a minority of adults with type 2 diabetes ever get to try a GLP-1 agonist).

▪ Commercially, it was another banner year for GLP-1s, with the class posting >$2
billion in quarterly sales for the first time in 3Q18. Even from a high base, the GLP-1 class
continues along a striking growth trajectory, consistently posting high double-digit YOY growth:
+30% in 1Q18, +20% in 2Q18, and +30% in 3Q18. Similarly, total prescription volume for GLP-1s
showed no signs of slowing down in 2018. At the core of this success is the continual innovation
manufacturers have brought to the class, not only in terms of molecules but also in terms of delivery
methods (i.e., with autoinjection), as well as the inherent physiological benefits GLP-1s offer (e.g.,
weight loss, very effective glucose lowering, beta cell preservation). GLP-1s now offer friendlier once-
weekly dosing schemes, evidence of cardioprotection, patient-friendly injection devices, and
significant clinical benefits in terms of A1c lowering and weight loss - and the forthcoming arrival of
oral semaglutide and possibly even Intarcia's ITCA 650 will only bolster the innovative chops of this
highly impressive class. For a deeper dive on the commercial dynamics of the GLP-1 market, see our
1H18 industry roundup and 3Q18 pooled analysis.

2. Consensus on Cardiovascular, Heart Failure, and Renal Benefits - Plus New
Evidence in Primary Prevention - for SGLT-2 Class

The year saw slowed SGLT-2 inhibitor class growth following safety concerns (amputations in 2017,
Fournier's gangrene in 2018), but recent and coming developments should bring significant tailwinds. These
include the recent ADA/EASD Consensus Statement explicitly recommending SGLT-2 inhibitors (along with
GLP-1 agonists) for people with diabetes and ASCVD, the updated ADA Standards of Care, a third positive
CVOT in DECLARE, US and EU MACE indications for J&J's Invokana (canagliflozin), and the stopping of
CREDENCE (renal outcomes trial for Invokana) ~one year early due to a clear showing of efficacy (meaning it
was no longer ethical to keep people on placebo). Each event contributed to clinical optimism for the SGLT-2
class in the latter half of 2018. But given lingering safety concerns - furthered by new analyses - our optimism
is measured for whether the class will return to more than single-digit annual class growth in the near future.
(Longer-term, SGLT-2s could tap into an entirely new market with heart failure and/or renal indications
separate from diabetes.) More than any other class this year, SGLT-2 inhibitors offered a tale of conflicting
forces.

▪ In the shadow of the amputation signal from CANVAS (ADA 2017), a shocking Swedish
registry study presented at ESC 2018 found a more-than-doubled risk of amputations
with new SGLT-2 starts vs. GLP-1 starts (HR=2.32, 95% CI: 1.37-3.91). Of note, 38% of
the SGLT-2 group was started on empagliflozin, 61% on dapagliflozin, and only 1% on
canagliflozin. While we have heard from Dr. John Buse that this observational analysis may have
methodological shortcomings beyond those normally present in registry analyses, some thought
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leaders, such as Helmholtz Centre's Professor Eberhard Standl, have used the results as evidence
that lower limb amputations are a likely class effect of SGLT-2 inhibitors (despite no signal in
EMPA-REG OUTCOME or DECLARE). Given that only CANVAS saw an amputation signal, others
(including Dr. Jay Skyler) have argued that the effect is isolated to Invokana, noting that this
SGLT-2's potency and ratio of SGLT-1 vs. -2 inhibition could be relevant. Based on what we've heard
in 2018, there doesn't seem to be a sharp consensus on the issue of amputations as a class effect.
What we have noticed is strong agreement that any risk can be well-minimized by selecting patients
who are not at high baseline amputation risk and through vigilant foot monitoring. Our sense,
corroborated by falling Invokana sales, is that prescribers and PBMs/payers are shying away from
Invokana in favor of Jardiance (Lilly/BI's empagliflozin and the first diabetes drug to garner a CV
indication on its label). That said, the amputation signal from CANVAS certainly drove a headwind
against SGLT-2 class growth in 2017 and 1H18. In fact, SGLT-2s hit an all-time-low 6.5% YOY total
prescription growth in the late summer, according to Lilly's 3Q18 presentation (slide 30). At the
same time, Lilly is also optimistic about the class' growth potential: Management highlighted a
recent uptick in prescriptions, hinting at increased utilization in more recent months.

◦ Also adding to SGLT-2 safety concerns in 2018 was a new class-wide warning
from FDA for necrotizing fasciitis of the perineum (Fourier's gangrene). The
warning was based on 12 cases of the life-threatening bacterial infection in patients taking
an SGLT-2 inhibitor between March 2013 (when the first class member was approved) and
May 2018. While some may view a class-wide label change as a drastic measure for so few
cases of a complication (the FDA warning noted that an estimated 1.7 million people in the
US received a dispensed prescription for an SGLT-2 inhibitor in the US in 2017), we are
very glad that this complication was identified and that this information is out to patients -
awareness is key to preventing future cases. That said, we note that major news outlets
(CBS, Drugwatch, Forbes) devoted considerably more time to this complication than they
have to amputations (possibly due to the class-wide rather than molecule-specific signal -
not that we are particularly sure the amputations are a signal only from Invokana since
each trial was designed differently), and we hope that its perceived prevalence among
prescribers and patients is not overblown. Our sense is that progression to such a severe
complication could be prevented with better patient education and access to care.

▪ In spite of these safety concerns, a series of positive CV (DECLARE) and renal
(CREDENCE) developments brought new energy to the SGLT-2 class, possibly
contributing to an uptick to 9.5% YOY total prescription growth by the end of 3Q18
(and with no signs of slowing down - slide 30). Indeed, manufacturers in 3Q18 did seem
more optimistic, agreeing that the ceiling for these therapies remains much higher and tailwinds are
forthcoming. President of Lilly Diabetes Mr. Enrique Conterno identified both (i) the recently-
published ADA/EASD recommendation to use SGLT-2s (or GLP-1s) as a second-line therapy for
patients with type 2 diabetes and established atherosclerotic CV disease and (ii) growing consensus
on cardioprotection as a class effect of SGLT-2s as seriously promising for the class. On the latter, we
imagine Mr. Conterno was alluding to recent positive results from DECLARE for AZ's Farxiga
(dapagliflozin) as well as recent FDA approval of Invokana's CV indication for reducing risk of three-
point MACE in those with type 2 and established CVD. With DECLARE, the field now has primary-
endpoint level evidence that SGLT-2s reduce risk of hospitalization for heart failure - and that
benefit was consistent across primary and secondary prevention patients (a CANVAS post-hoc
analysis also supports this claim). While DECLARE did not give a significant effect on three-point
MACE (possibly due to the 59% primary prevention enrollment), AZ CEO Mr. Pascal Soriot
underscored the financial upside to established benefit for heart failure specifically, which he
asserted is as costly as cancer to the healthcare system. Lastly, the ever-increasing excitement for
renal protection as a class effect of SGLT-2 inhibitors is surely promising, particularly as (i)
CREDENCE was stopped ~one year early due to overwhelming efficacy and (ii) a 24% relative risk
reduction (HR=0.76, 95% CI: 0.67-0.87) was observed on a renal composite endpoint in DECLARE.
Results from AZ's CKD trial, Dapa-CKD, are now expected in 2020, and Lilly/BI's EMPA-KIDNEY is
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slated to complete in June 2022, which could further support this highly-important benefit and
expand the market for SGLT-2 therapy.

▪ Continuing a trend from 2017, thought leaders placed ever-increasing emphasis on the
importance of heart failure and CKD in diabetes, extolling SGLT-2s' potential to hit a
"sweet spot" for both, in patients across the entire spectrum of CV risk. As Dr. Javed
Butler put it in his discussion following presentation of DECLARE results at AHA 2018, "regardless
of what primary endpoint was chosen in these clinical trials based on the guidance from regulators,
all CV outcomes are important to the patients and doctors, including CKD, HF, and MI and stroke -
and, even worse, CV mortality." He went on to assert that SGLT-2 inhibitors should be used in type
2 diabetes to reduce heart failure risk, irrespective of their effect on the classic three-point MACE.
This opinion was fully captured by a comment in The Lancet authored by Dr. Subodh Verma
contextualizing the use of SGLT-2 inhibitors in primary and secondary prevention populations
based on all published SGLT-2 CVOTs, including DECLARE. In this comment, Dr. Verma argues
that risk reduction for MACE events with an SGLT-2 seems to be limited to secondary prevention
populations with established CVD, while the effect of SGLT-2 inhibitors in preventing heart failure
hospitalizations and protecting renal function appears to apply across the entire CV risk spectrum -
a prediction also voiced by Dr. Itamar Raz at WCTD 2017, and the importance of which should not
be underestimated Dr. Butler reinforced this sentiment, reminding his audience that the primary
and secondary prevention designations as well as three-point MACE as an endpoint stem from
regulatory guidance and don't necessarily reflect what is most important to patients or the
healthcare system. To this end, he cited a 2010 article by the venerable Dr. Rich Bergenstal, which
demonstrated that congestive heart failure (CHF) is the single-most prevalent complication in
patients with diabetes relative to those without diabetes. Even worse, once patients with type 2
diabetes develop heart failure, their mortality risk skyrockets and fewer than 10% survive to five
years, compared to ~80% of those with type 2 diabetes without heart failure. Bringing all of this
together, Dr. Butler asserted that any quality improvement effort in diabetes care that does not
consider HF and CKD will likely fall short of the potential benefit patients can receive, and any
therapy indicated for improving heart failure outcomes (as dapagliflozin likely will be, based on
DECLARE results) should be a welcome addition to the diabetes care armamentarium. As such, we
were thrilled this year to see the ADA/EASD consensus statement, the ACC's first-ever consensus
statement on novel therapies for type 2 diabetes, and the ADA Standards of Care for 2019
recommend SGLT-2s as second-line therapies to metformin in those with CVD and predominant
heart failure or CKD.

◦ SGLT-2 manufacturers have doubled down on efforts to prove HF benefit in
dedicated outcomes trials. In 2018, AZ added the DELIVER trial (dapagliflozin in
HFpEF) to complement its Dapa-HF (dapagliflozin in HFrEF) program, while Lilly/BI
launched the EMPERIAL trials to investigate exercise capacity with Jardiance in heart
failure (both reduced and preserved ejection fraction). These smaller (n=~300 each)
studies could potentially provide an earlier indication of empagliflozin's potential in a
heart failure population, prior to readout of the larger (n=6,976 total) EMPEROR-
Preserved and EMPEROR-Reduced expected in June 2020. Very notably, the EMPEROR
trials as well as DELIVER and Dapa-HF are enrolling participants with and without type 2
diabetes, presenting the tantalizing prospect of a dedicated heart failure indication for
SGLT-2 inhibitors.

3. Regulatory Submissions Bring SGLTs for Type 1 to Decision Day as New Data
Solidifies Spectrum of Patient Benefits

▪ It was a banner year for SGLT inhibitors in type 1 diabetes, with a wealth of new data
and two sets of regulatory submissions in both the US and EU. The sheer volume of data
that read out in 2018 reflects the growing excitement over the potential of SGLT inhibitors to
improve the lives of type 1 patients. To briefly recap, in 2018, we were treated to:
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◦ 24-week DEPICT-2 results and one-year data from DEPICT-1 for AZ's SGLT-2 Farxiga
(dapagliflozin)

◦ One-year data from inTandem1 and inTandem2 for Sanofi/Lexicon's SGLT-1/2 dual
inhibitor sotagliflozin

◦ Pooled CGM data from both DEPICT and inTandem highlighting glycemic outcomes
beyond A1c

◦ Full phase 3 results from EASE for Lilly/BI's SGLT-2 Jardiance (empagliflozin)

▪ This treasure trove of data inspired many discussions among thought leaders across
the conference circuit in 2018. Every potential therapy comes with risks and benefits. With
SGLT inhibitors in type 1 diabetes, how to balance the benefits (A1c lowering, weight loss, greater
time-in-range, reduced insulin requirements) vs. the risks (increased DKA) was and still is a
lightning rod for discussion. Notably, on the first day of ADA 2018, ATTD and Prof. Thomas Danne
convened 30 thought leaders to discuss DKA risk mitigation with SGLT use in type 1s, and the
consensus that emerged from this meeting resulted in a manuscript on best practices for minimizing
DKA risk, to be published soon in a scientific journal. As these therapies march toward hopeful
regulatory approval, the conversation will surely burn on. An FDA Advisory Committee meeting for
sotagliflozin on January 17 should reveal how regulatory agencies are approaching these agents'
risk/benefit profile as well as the most current HCP perspectives on their use. Of note, EMA/CHMP
held a closed-door meeting in November 2018 to weigh in on the approval of SGLT inhibitors for
type 1 diabetes, but our understanding is that they have neither reached nor announced a final
decision and will hold off until after the FDA meeting. In our view, there were important areas of
consensus surrounding SGLTs for type 1 that emerged in 2018: The benefits are clear, their utility in
meeting a huge unmet need in type 1 is apparent, and although elevated DKA risk is real, we strongly
believe it can be managed with improved patient and provider education, proper patient selection,
ketone monitoring, and other measures. From where we stand, the critical issue is implementation
of those risk management procedures, since so many type 1s are already taking SGLT-2s off-label.
It's been fascinating to track the narrative of SGLT use in type 1 patients over the years, from
uncertainty and mixed feelings in 2016, to "renewed promise" in 2017, and finally to coalescence
into the relative consensus seen today as these agents stand to face their reckoning with regulatory
agencies in the year(s) to come.

▪ The composite of data between the inTandem, DEPICT, and EASE programs points
toward a consistent dose-dependent effect on both the benefits and risks associated
with adjunct SGLT use. Importantly, full results from EASE reported at EASD 2018 confirmed
the dose-response relationship seen in the two other phase 3 programs for SGLTs in type 1. Across
all three programs, higher doses have given numerically higher levels of efficacy in terms of A1c
lowering, time-in-range improvements, insulin dose reductions, and weight loss (we point toward
this excellent commentary and synthesis of trial data recently published in Diabetes Care).
Nevertheless, this elevated efficacy with higher doses is accompanied by an apparently increased
risk of DKA: Higher rates of DKA were reported with higher doses of empagliflozin in EASE and
sotagliflozin in inTandem, while rates were relatively consistent across doses in the DEPICT
program for dapagliflozin. EASE results demonstrated that a lower 2.5 mg dose of empagliflozin did
not result in elevated DKA rates when compared to placebo, further strengthening this dose-
dependent relationship while also complicating the risk/benefit tradeoff of adjunct SGLT use.
Although the lower dose still provided statistically significant benefits on A1c lowering, time-in-
range, and weight loss, these improvements were noticeably reduced when compared to higher
doses: the 2.5 mg dose conferred an ~0.3% A1c reduction, compared to ~0.5% with the 10 and 25
mg doses. This finding serves as an interesting and important lens through which to examine the
tradeoff between DKA risk and efficacy. If this relative elimination of DKA risk is real with lower
doses of SGLTs (whether this is truly the case is still up for debate, as EASE 3 was small in scale and
was by no means definitive), will patients and providers view its efficacy as meaningful enough to
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warrant use? We imagine that the answer to this question will vary from patient to patient; given
that nothing has been determined on reimbursement for type 1, it's even harder to say. To be sure,
we remain steadfast in our view that the benefits of SGLT adjunct therapy are clear and necessary in
terms of meeting an area of tremendous unmet need. We acknowledge that DKA is a very real
concern, but we continue to believe that proper education and monitoring can help to successfully
mitigate this risk. Access to ketone monitoring is very important as is ongoing assessment for
potential complications that haven't even come up for type 2, but that may be more frequent in type
1 like bone fractures (Dr. Irl Hirsch will be writing to FDA about this as we understand it).

▪ Discussions around SGLTs in type 1 have both leveraged the power of and pushed
forward the outcomes beyond A1c movement. Perhaps more than any other use case of
diabetes therapy before, adjunct SGLT use for type 1 diabetes has focused on beyond-A1c benefits of
SGLTs for patients. Sanofi/Lexicon sponsored an unbranded, beyond-A1c focused booth at multiple
major meetings in 2018, educating providers on the importance of time-in-range as a metric. SGLT
adjunct therapy of course does lower A1c, and phone survey data at EASD 2018 demonstrated
positive patient experiences and feelings from the inTandem program. All in all, there has been a
significant emphasis on the benefits SGLTs provide in terms of increasing time-in-range, reducing
body weight, and easing the emotional burden of living with type 1 diabetes, at least as great as the
emphasis on lowering A1c. We're surely glad to see manufacturers thinking beyond A1c when
communicating the benefits that this adjunct therapy offers. Excitingly, all three phase 3 programs
for SGLT use in type 1 have leveraged CGM in clinical trials to demonstrate time-in-range
improvements.

▪ We hope that this focus on outcomes beyond A1c continues and builds toward a type 1
CVOT in the near future. Calls for a CVOT in type 1 reached a new high in 2018: We heard
several KOLs support the notion with renewed fervor, including Dr. David Cherney at ADA 2018 and
Drs. Julio Rosenstock and Thomas Pieber at EASD 2018. Included in this commentary was the fact
that type 1 patients are drawn to adjunct SGLT use not only for the A1c and time-in-range benefits,
but also for potential organ (specifically heart and kidney) protective effects that have been
established in type 2. HCPs have shared that patients come in specifically citing CV benefits with
SGLT-2s; as Dr. Anne Peters put it, adults with type 1 have heard of the CV benefits in type 1 and
they want to experience the same. Mechanistically, there's ample reason to believe the effects of
SGLT inhibition could confer similar benefits in type 1 patients as well, and we even saw promising
renal data from DEPICT to this end. Nevertheless, long-term outcomes studies are needed to prove
any benefit and to get these claims into drug labels, which would also greatly bolster the number of
people with type 1 diabetes who reap these micro and macrovascular benefits. A recent commentary
penned by ADA's Dr. Will Cefalu and Dr. Matthew Riddle calls for longer-term studies to be
conducted in order to determine potential renal and cardioprotective effects in type 1s. Outside of
SGLT inhibitors, 2018 also saw results from the EMERALD study presented, suggesting possible CV
benefit to metformin in youth with type 1 diabetes. To be sure, the study was small (n=49), but did
find improvements in insulin resistance, aortic function, carotid intima media thickness (cIMT), and
body composition with metformin in type 1 individuals 12-21 years-old. Type 1s undoubtedly face
increased CV risk, and it's imperative moving forward that adequately powered long term outcomes
trials investigate the potential effects of metformin, GLP-1s, and SGLT-2s in this population.

▪ Substantial off-label usage of SGLT inhibitors underscores the need for regulatory
action and an important upside of approval. We learned from Dr. John Buse at CMHC 2018
that ~4% of US type 1 patients are currently using SGLT inhibitors off-label - meaning that over
50,000 type 1s are already using these agents. People with type 1 clearly value the benefits of adjunct
SGLT use, and anecdotal evidence from prescribers appears to indicate that DKA events do not
greatly faze these patients (nor their providers) in the pursuit of improvements in A1c, time-in-
range, and psychosocial diabetes burden. As the prevalence of off-label usage will likely continue to
climb, the need for regulatory action will only become more apparent: Formally regulating use of
SGLTs in a type 1 population can only make the practice safer, and we struggle to imagine that
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regulatory agencies denying approval in type 1 would prevent off-label use. Moreover, we've often
heard the point made that DKA is still far more common than it should be, and this entire
movement could help to bring much-needed attention to the issue. Still, implementation of best
practices for use if and once approved is essential, and there remain more questions than answers
on this front.

4. Market Entries and Withdrawal Make for A Mixed Year for Biosimilars: Action
from Merck, Sanofi, Mylan/Biocon, and Novartis

▪ Merck's decision not to commercialize Lusduna (biosimilar insulin glargine), which
had already been FDA-approved pending resolution of Sanofi's patent infringement
lawsuit, came as a late blow in biosimilar insulins. In our view, this move reflects the
substantial barriers to success in today's insulin market. In October, Merck and Samsung
Bioepis announced the end of their partnership for the worldwide commercialization of Lusduna,
which would have been the second-to-market biosimilar basal insulin after Lilly/BI's Basaglar. This
termination was especially notable, seeing as Lusduna was on the cusp of reaching the market, with
approval in the EU and tentative FDA approval already secured. Merck could have waited until
March 2019 for the launch of its Lusduna pen (after expiration of the 30-month stay triggered by the
Sanofi lawsuit) to collect revenue from the franchise. However, the decision to altogether terminate
commercialization before this point speaks volumes to the pressures that continue to deflate
investment in the diabetes field and in insulin in particular - the companies said as much in their
announcement of this decision. Production set up for biosimilar insulin is expensive, as are
maintenance, quality control, and registration in multiple jurisdictions. Further looming over these
formidable barriers is the prospect of ever-declining realized prices due to intense pricing pressure
within the insulin market. PBMs/payers negotiate high rebates from insulin manufacturers because
they view all insulins as more or less the same, and they design exclusive contracts that restrict
patient choice. The fact that a diabetes giant such as Merck could not justify the commercialization
of a biosimilar insulin casts serious doubt on the future success of the field, much to the chagrin of
patients and healthcare systems that are both in desperate need of more affordable insulin options.
To be sure, the market entry of Lusduna would have been an immense win for patients and for the
entire healthcare system - we've heard that it takes two or more biosimilars to meaningfully drive
down out-of-pocket costs - and we can't overstate our disappointment that Lusduna won't be hitting
pharmacy shelves. Many companies have left diabetes over the last several years or have invested far
less - these include, among others, Allergan, BMS, Gilead, GSK, Takeda, and others. We were happy
to see Merck partner with NGM Bio recently although we aren't yet sure how confident they are
about potential type 2 diabetes treatment.

▪ This year saw the market entry of the first-ever biosimilar mealtime insulin, Sanofi's
Admelog. Mylan/Biocon's Semglee is next up in the biosimilar basal pipeline, and
Novartis recently announced an exciting entry into this class. All of this is to say that,
despite the substantial barriers, manufacturers are still pursuing new insulins - though the bar is
most certainly higher. Sanofi has been quite positive about Admelog's early performance, namely in
the Medicaid segment; the product grossed $30 million in its first quarter of reported sales in 3Q18.
Semglee (biosimilar insulin glargine) became available in European markets starting with a UK
launch in November, following EMA approval in March. A US launch isn't expected until early 2020,
as the Mylan/Biocon's initial NDA received a CRL in June 2018, reportedly due to a change in
manufacturing facility - bridging studies will have to be completed before resubmission, which is
anticipated in 2019. While Semglee's introduction into European and US markets should eventually
help to drive down insulin costs, Mylan/Biocon's relative inexperience in the EU/US diabetes
landscape, along with questions surrounding Biocon's manufacturing facilities, cast some doubt
about Semglee's penetrative capabilities. Finally, we were encouraged by late-breaking news this
year that Novartis' generics/biosimilar arm Sandoz will partner with Chinese Gan & Lee to develop
and commercialize biosimilar glargine, lispro, and aspart, citing anticipated increased insulin needs
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as global diabetes prevalence continues to rise. Novartis, historically, has taken patient access across
healthcare very seriously, and we're looking forward to what this partnership might bring to the
insulin market. We would like to know more about how how accessible they are making their DPP-4
inhibitor Galvus - they had promised to make it available to many people in high need for about $1/
day and we will be asking more about this at JP Morgan.

▪ Despite pricing pressures, commercial success for biosimilar basal insulins is still
possible - look no further than Basaglar's 2018 performance. Lilly/BI's Basaglar revenue
tripled YOY in 1Q18 to sell $332 million, more than doubled YOY in 2Q18 to $404 million, and then
grew 38% YOY in 3Q18 to $402 million. In terms of volume, Basaglar now holds a substantial 17% of
the US basal insulin market; moreover, in terms of US new-to-brand prescriptions, Basaglar is the
second highest ranked product in Lilly's portfolio. Basaglar's ability to post hand-in-hand volume
and revenue gains is an especially encouraging sign that emerged in 2018, and one that indicates the
possibility of future success for additional biosimilar basal insulins entering the market. As the first
of such biosimilar basal insulins to market, Basaglar continues to perform the important legwork of
cultivating HCP familiarity with the idea of biosimilar insulins. We imagine that Mylan/Biocon's
Semglee will greatly benefit from this smoother runway as it reaches the market, though there may
also be new commercial challenges (i) as a greater number of basal insulins are available and (ii) due
to the relative lack of experience in the US/EU diabetes markets between Mylan and Biocon.

▪ FDA interest and activity in regulating the biosimilar arena ramped up in 2018, with
the ultimate goal of streamlining biosimilar market entry. Such actions could be a boon for
biosimilar insulin development, commercialization, and marketing, and help to relieve some of the
barriers associated with the field as it currently stands. To recap the flurry of activity FDA has taken
with regard to biosimilars in 2018:

◦ In June, FDA withdrew draft guidance originally published in September 2017 explaining
how manufacturers could show similarity between biosimilars and the original products,
after public comments raised concerns that the requirements were too burdensome.

◦ In July, FDA released an 11-part biosimilar action plan to improve the efficiency of the
biosimilar and interchangeable product development and approval process.

◦ In December, FDA Commissioner Dr. Scott Gottlieb outlined new actions to advance the
agency's Biosimilar Actions Plan. Starting in March 2020, insulin will be regulated as a
biologic, opening up streamlined regulatory processes for biosimilars and easing the
acquisition of interchangeability designations.

▪ Dr. Gottlieb's tenure at FDA has been marked by consistent messaging of support for
generic and biosimilar market entries. In July this year, he furthered this message by
criticizing industry tactics that are supposedly contributing to an "anemic" biosimilar market. We're
curious to see how this continued involvement from FDA will impact the future of biosimilar
insulins, and whether this drives even more manufacturers to consider the development of
biosimilar insulins - such a consequence would represent a huge win for patients and the healthcare
system alike.

5. Scrutiny of Low CVOT Generalizability Leads to Sharp Criticism but Few
Solutions as FDA Reconsiders Draft Guidance for Diabetes Drugs

▪ Landmark results from the first two CVOTs to enroll majority primary prevention
populations (risk factors but no established cardiovascular disease) brought issues of
CVOT generalizability to a head. Both REWIND (for Lilly's GLP-1 agonist Trulicity) and
DECLARE (for AZ's SGLT-2 inhibitor Farxiga) enrolled majority (69% and 59%, respectively)
primary prevention cohorts - and both achieved superiority on a primary endpoint. While we don't
yet have access to subgroup results from REWIND, we do know that both primary and secondary
prevention patients in DECLARE saw a benefit on the composite of hospitalization for heart failure
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and CV death. What's more, FDA's October Advisory Committee on its 2008 CVOT mandate
grappled directly with the generalizability (or lack thereof) of these massive trials - if the results only
apply to a fraction of patients with diabetes, what value are they truly offering? In a poster at ACC
2018, Dr. Eric Wittbrodt highlighted that ~half of patients with type 2 diabetes in the Diabetes
Collaborative Registry (DCR) would not be eligible for any SGLT-2 inhibitor CVOT. Based only on
exclusion criteria related to A1c, chronic kidney disease (CKD) status, and CV history, 21% of type 2s
would have been eligible for EMPA-REG OUTCOME, 30% for CANVAS, and 46% for DECLARE.
When this analysis was extended to all inclusion/exclusion criteria in SGLT-2 CVOTs, only 4% of
type 2s in the 2009-2012 NHANES database were eligible for EMPA-REG, 5% for VERTIS-CV, 9%
for CANVAS, and 40% for DECLARE. Indeed, meaningful heterogeneity also exists within the ~one-
fifth of people with diabetes who have CVD, and we've heard further criticism of selection bias
within secondary prevention. Most shockingly, 59% of type 2s in the NHANES database were not
eligible for any SGLT-2 CVOT, and only 1% were eligible for all - demonstrating not only the
underrepresentation of the broad type 2 population in these trials, but also the substantial
differences in study populations across trials. As such, prominent thought leaders including Drs.
Lawrence Leiter and Robert Ratner have criticized this narrow aspect of CVOT design, arguing that
eligibility requirements (which Dr. Ratner deemed "cherry-picking" at the FDA Ad Com) have the
potential to skew results, even if they were put in place for good reason - see more below). This all
said, we have heard little reason to believe that, if safety is demonstrated in a high-risk population, a
drug would not be safe in a lower-risk population (there is question about long-term risk beyond the
duration of a typical CVOT). In fact, Dr. Mikhail Kosiborod went so far, at AACE 2018, to assert that
GLP-1 agonist mediated cardioprotection should extend to primary prevention - it doesn't make
physiological sense otherwise, though it may take longer to show up statistically.

▪ The apparently very different cardioprotective mechanisms of SGLT-2s and GLP-1s
raise interesting questions about when in the course of disease they should be utilized.
For example, there is growing consensus that GLP-1s exert their CV benefit via anti-
atherosclerotic effects, in which case a patient may need to have pre-existing plaques to experience
appreciable CV risk reduction in a short period of time. Of course, there's also the chance that
treatment prevents plaques from forming in the first place - but the burden of demonstrating this
type of benefit is much higher, as reflected in REWIND's much longer-than-typical 5.4 year median
follow up. Meanwhile, DECLARE found significant heart failure benefit with dapagliflozin in both
the primary and secondary prevention cohorts, leading Drs. Subodh Verma and Javed Butler to call
for broader, earlier utilization of the class for it CV and renal benefits. It appears increasingly likely
that SGLT-2s reduce risk for heart failure (and CKD progression) independent of CV risk or diabetes
status - we'll have a much more definitive answer on this in a couple years, now that AZ and Lilly/
BI are investigating their SGLT-2 inhibitors in people with chronic heart failure, with or without
diabetes (and we anticipate a subgroup of these studies will have prediabetes, allowing for
interesting analyses and better generalizability).

▪ No consensus has been reached on how to improve CVOT generalizability, and other
approaches (e.g., real-world data) don't offer an acceptable alternative. It's important to
remember that strict inclusion and exclusion criteria are in place for essential reasons: ensuring
safety and internal validity, minimizing withdrawal and costs, establishing causal relationships (e.g.,
A1c criteria to encourage glycemic equipoise), and buoying chances of reaching primary end-points
in a reasonable timeframe, to name a few. As we've heard it, simply expanding eligibility criteria to
force generalizability could make accumulating the number events needed to prove safety (not to
mention benefit) exorbitantly expensive, discouraging innovation. Further, there is little reason to
believe that, if safety is demonstrated in a high-risk population, a drug would not be safe in a lower-
risk population (as was supported by reassuring safety data from DECLARE) - superiority is another
story, of course. Yet, abandoning CVOTs altogether in favor of real-world, post-market monitoring
also has significant flaws and we can't imagine the field would move squarely to that. For example,
Dr. David Fitchett recently scrutinized the discrepancies between CVD-REAL (SGLT-2s in real world
data) and CVOTs for SGLT-2 inhibitors at WCTD 2018, pinpointing serious selection, classification,
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and confounder biases present in RWD, arguably also precluding internal validity and
generalizability.

▪ Arching over these discussions is the question of whether CVOTs (in their current
state) are warranted at all, given that none have revealed a harmful CV signal to date.
Moreover, according to Dr. Ratner, it may no longer be ethical to randomize patients to placebo
following the new ADA/EASD consensus report, which recommends a GLP-1 or SGLT-2 be
considered for all patients with established CV disease - another key theme to emerge in CVOTs this
year. Certainly, whether with respect to the population studied, comparator, endpoints, or any
combination of methodologic details, the FDA Advisory Committee made it clear that some aspect of
CVOTs should be amended, as virtually no committee member recommended no action be taken.
Members advocated strongly for more pragmatic, lower-burden trial design, and we're looking
forward to action from FDA on this front.

6. Next-Generation Glucagon Imminent: Regulatory Submissions from Lilly and
Xeris Hold Promising Market Potential, with Further Innovation on the Horizon

▪ An eventful year for next-generation glucagon culminated in two regulatory
submissions, for Lilly's nasal glucagon (FDA and EMA) and Xeris' Glucagon Rescue
Pen (FDA). The latter has a PDUFA date of June 10, 2019, and we anticipate a decision on Lilly's
NDA around the same time. We don't anticipate any big regulatory hurdles, given that both products
have demonstrated non-inferiority to current standard-of-care and don't carry any excess/additional
safety issues or concerns. In the case of an Advisory Committee meeting, we would anticipate a
significant patient advocacy presence given the massive improvements that both Xeris' G-Pen and
Lilly's nasal glucagon offer over current glucagon reconstitution kits, which are unwieldy and error-
prone, requiring a complex and time-consuming mixing process. For example, in one human factors
study, 99% of participants successfully administered a full glucagon dose with the G-Pen compared
to only 6%-31% of those using reconstitution kits, reflecting the potential for the G-Pen to offer a
real-world benefit on safety. Just behind Xeris and Lilly in the next-generation glucagon competitive
landscape is Zealand's dasiglucagon, for which positive pivotal phase 3 results were released in
September (more below). Notably, the final trial standing between dasiglucagon and both FDA and
EMA submission is a phase 3 pediatric trial (n=40 children age 6-17 with type 1 diabetes), which
began enrolling in October. If all goes according to plan (full completion of that final trial is expected
in August 2019), Zealand could submit dasiglucagon to regulators as soon as 4Q19. Excitingly,
dasiglucagon is also being investigated for congenital hyperinsulinism (potentially allowing for a
rare pediatric disease priority review voucher, six-month FDA review period, and several years of
patent exclusivity following NDA submission for a CHI indication) as well as in Beta Bionics' dual-
hormone pump, which would be the first artificial pancreas to market should targeted approval by
2022 be reached - though some would call this timing ambitious.

▪ Much remains to be seen in terms of market potential for next-gen glucagon, but we
certainly see room for multiple new glucagon products to be commercially successful.
Lilly's Glucagon grossed $47 million in 3Q18 (quarterly sales have ranged from $26-$47 million
over the past two years); unfortunately, Novo Nordisk does not break out GlucaGen sales, but we
understand that they're in the same ballpark. Xeris has officially estimated US market potential at
$2 billion annually based on current glucagon kit prices and a patient population of 3.5 million, but
we consider this number quite ambitious. On the other hand, Zealand estimates a >$700 million
market by 2025, a more reasonable estimate that still represents more than doubling from the
current base of $350 million/year (a number supplied by Zealand in September, and one that makes
sense given the above estimates). To be sure, market penetration could be greatly improved, and
new, patient-friendly products should help get glucagon into far more patient hands; our sense is
that many patients and families do not widely embrace or consider glucagon as useful or necessary,
but a more convenient product could really shift that thinking. As such, innovative glucagon
products certainly stand to expand the current market. We would love to see Lilly, Xeris, and
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Zealand leverage these products in campaigns to both improve glucagon prescribing practice and
promote uptake within the diabetes community.

◦ Xeris went public in June, bringing in a whopping $89 million ($21 million
more than expected!) in net proceeds from its IPO. More than anything, we see
this success as representative of the desperate need for better glucagon options and
resulting market potential.

▪ Following release of pivotal phase 3 results for dasiglucagon, Zealand underscored
that potentially faster onset with dasiglucagon compared to Xeris' G-Pen and Lilly's
nasal glucagon could enable its product to gain substantial commercial traction. From
a commercial standpoint, management believes Zealand may have a leg up on the competition (both
of which are ahead in the regulatory timeline) in the fast-onset arena. They emphasized that
dasiglucagon demonstrated 99% hypoglycemia rescue 15 minutes after injection, whereas
competitors have only released data at the 30-minute time-point. Most importantly, this could lead
to better outcomes for patients in emergency situations, though from where we stand, all next-gen
glucagons offer key improvements over currently available options. Moreover, Zealand has
acknowledged the difficulties of comparing data across these studies as they are all incredibly
different (see table below). Could head-to-head studies be on the horizon? We're not convinced they
would add significant value, though we would be interested in the results. Until then, here's a
collection of the most recent onset and efficacy data from all three candidates:

Company Candidate Status Data

Zealand Dasiglucagon Final registration

study (phase 3 in

pediatrics)

underway,

expected to

complete August

2019

Pivotal Phase 3 Results: 99% of patients using

dasiglucagon experienced a ≥20 mg/dl blood

sugar increase within 15 minutes of glucagon

administration (median=10).

Phase 2 PK/PD Results: Normoglycemia (>70 mg/

dl) was restored in a median time of 14, 10, 6, and

6 minutes for respective dasiglucagon doses of

0.03 mg, 0.08 mg, 0.2 mg, and 0.6 mg.

Xeris Glucagon

Rescue Pen

Submitted to

FDA, PDUFA

date June 10,

2019

Phase 3 PK/PD Results: Xeris' autoinjector was

97% successful in getting patients to >70 mg/dl or

giving a ≥20 mg/dl blood sugar increase within 30

minutes of glucagon administration. Mean time to

resolution of autonomic symptoms was 15 minutes

with Xeris' autoinjector vs. 14 minutes with Lilly's

glucagon reconstitution kit (p>0.05); mean time to

resolution of neuroglycopenic symptoms was 16

minutes vs. 14 minutes (p>0.05).

Human Factors Study: 99% of patients using

Xeris' autoinjector were successful in

administering the full glucagon dose.

Lilly Nasal Glucagon Submitted to FDA

and EMA

Real-world Phase 3 Results: Lilly's nasal glucagon

was 96% successful in "awakening or returning

patients to normal status" following severe

hypoglycemia within 30 minutes of glucagon

administration. 98% of caregivers were able to
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deliver nasal glucagon to a patient experiencing

hypoglycemia within two minutes.

Clinical Phase 3 Results: Nasal glucagon

demonstrates non-inferiority to intramuscular

glucagon injection on its primary endpoint (an

increase in blood glucose to >70 mg/dl or an

increase >20 mg/dl within 30 minutes post-

administration)

▪ Interspersed discussion around the use of technology to mitigate hypoglycemia
increasingly evokes the prospect of mini-dose glucagon. At EASD 2018, Prof. Thomas
Danne posited that we are nearing a paradigm shift in hypoglycemia treatment: "I really think five
years from now, the approach to hypoglycemia and the use of glucagon will be very different - it
won't only be used in emergency situations, but it could become part of the treatment." He gave the
all-too-common example of patients with low, but not severely low, glucoses who are unable or not
wanting to take carbohydrates for a host of reasons, and would perhaps be more inclined to
administer mini-dose glucagon; after all, a fully functional pancreas would respond to low blood
sugar in a similar way. This could take the form of a mini-dose injection, as in the case of Xeris'
phase 2 study of glucagon for mild-to-moderate hypoglycemia, or automated bihormonal delivery
(Beta Bionics is, again, likely closest to market here, though there is academic work at McGill and
OHSU, among others). Among patients, we've noticed extremely high enthusiasm for the prospect of
mini-dose glucagon, and although we also think reimbursement and patient access/cost will be a
critical issue here, we imagine lots of aligned patient advocacy around this from many quarters - T1D
Exchange, Beyond Type 1, diaTribe, and others, if we had to guess!

7. Dual Agonists Emerge with Unprecedented Weight Loss and A1c Lowering in
Phase 2, Led by Lilly's Newly Phase 3 Tirzepatide

▪ 2018 was a watershed year for dual agonists, as Lilly's GLP-1/GIP dual agonist
tirzepatide became the first-ever dual agonist to enter phase 3 investigation, following
presentation of unprecedented phase 2 data at EASD 2018. The candidate conferred an
average 2.4% A1c drop and ~25 pounds of weight loss at 26 weeks at the highest 15 mg dose, offering
a truly remarkable degree of efficacy. However, one in four participants in this group discontinued
treatment due to adverse events. Indeed, as much as the compelling efficacy of tirzepatide blew us
away, its tolerability profile will be a point of serious concern moving forward - in fact, tolerability is
emerging as a potential Achilles heel of all candidates in the multi-agonist landscape (more on that
below). That said, presenter Dr. Juan Frias underscored that all other doses (1, 5, and 10 mg) had
lower discontinuation rates than the active comparator in the trial (Trulicity 1.5 mg), with the 10 mg
tirzepatide dose conferring ~80% of the glycemic and weight benefit of the 15 mg dose. Moreover, he
noted that participants were escalated to the highest dose rapidly in the trial. To this end, in a later
investor call, Lilly Senior Medical Director Dr. Brad Woodward confirmed that the majority of
discontinuations with the 15 mg dose occurred during the early titration period, and a smaller
12-week dosing study apparently decreased discontinuation to <5% within any given dose. Proving
that the troubling tolerability of tirzepatide (and dual-agonists in general) can be overcome with
more careful dosing and titration would be a massive step forward for the class and huge win for
patients. We were thrilled to hear that this slower, step-wise titration scheme will inform the eight
study phase 3 SURPASS program for tirzepatide (more details on that here), and we'll keep a close
eye on how the titration changes pan out. The first trial in the program (SURPASS 4; tirzepatide vs.
insulin glargine in people with established CVD) is already recruiting and set to conclude in
mid-2021. SURPASS also includes a comparative study vs. semaglutide and a superiority-powered
CVOT, enabling a hopeful 2022 regulatory submission for tirzepatide.
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▪ Dual agonists represent a potential leap forward in incretin therapy, not only for
diabetes but also for obesity and NASH. An astounding 30% of participants on tirzepatide 15
mg achieved an A1c <5.7% and 25% achieved ≥15% weight loss (both statistically significant against
placebo and Trulicity) - the room at EASD 2018 came alive when weight loss data was revealed. To
this end, we were pleased when Lilly announced plans to start a phase 3 program in obesity and a
phase 2 trial in NASH for tirzepatide in 2019. There's no doubt that more efficacious
pharmacotherapies are desperately needed in these areas - especially obesity - and most other dual
agonist manufacturers have plans to explore their candidates for obesity or NASH/NAFLD
indications, too. In particular, we're encouraged by clear investment in obesity from Sanofi and J&J,
as well as a handful of early-stage NASH studies of incretin therapies.

▪ The more robust GLP-1/glucagon dual agonist landscape also heated up in 2018, with
new phase 2 data from several candidates but similar concerns over tolerability.
Currently, Sanofi's SAR425899 narrowly leads in the race to phase 3, but the status of a planned
phase 3 program in obesity for that molecule is uncertain following concerning (25% dropout)
tolerability data in a phase 2b dose-ranging study (n=296) that read out in December 2017,
discussed during the company's 1Q18 update. Since then, initiation of a planned phase 2 NASH
study (n=126) has been delayed to May 2019, and the candidate remains in phase 2 for overweight/
obesity in type 2 diabetes in Sanofi's pipeline. This came as somewhat of a disappointment following
expressed confidence at JPM 2018 from CEO Mr. Olivier Brandicourt in Sanofi's "best-in-class
molecule," which demonstrated ~8 lbs of weight loss in only four weeks. Moreover, comments from
Global Head of R&D Dr. John Reed in 3Q18 cast further doubt on the near-term future for the
molecule as the company explores options for up-titration schemes, though we understand that
Sanofi remains very committed to the candidate overall. Close behind SAR425899 is AZ/
MedImmune's MEDI0382, for which promising reductions in hepatic fat content in type 2 diabetes
(indicating potential in NAFLD/NASH) and exciting phase 2a data in diabetes were presented at
ADA and EASD, respectively. Very notably, the latter demonstrated ~7.4 lbs of weight loss, a 22%
drop in glucose AUC, ~0.7% A1c reduction, and +25% time-in-range in seven weeks. Unfortunately,
less inspiring tolerability data were not improved in an arm with more gradual titration of
MEDI0382. To this end, the candidate is being investigated in a phase 2b dose ranging study before
the company decides whether to carry it into phase 3. Elsewhere in the GLP-1/glucagon landscape,
J&J launched two phase 2 trials in obesity with and without type 2 diabetes for JNJ-64565111 in
July and April, respectively, both of which are expected to complete by March 2019. Also,
enrollment for OPKO Health's phase 2b dosing study (n=110) of OPK88003 was completed in 2Q18,
including a 30-week treatment period, testing eight weeks of dose escalation followed by a 22-week
maintenance phase, and is expected to complete in June 2019. Doubtless, the common theme
among these candidates and manufacturers is that all are proceeding very deliberately with their
dual agonist development, ostensibly attempting to prove that concerning tolerability issues can be
mitigated (likely through more gradual dosing) prior to phase 3.

◦ On a broader level, we were thrilled to see CGM incorporated into
MedImmune's phase 2a trial. As therapies become more advanced, we expect and
hope to see greater utilization of CGM to demonstrate the full benefit of new candidates.
The company has assessed as overwhelmingly positive on account of the fine-detail glucose
effects revealed in analysis. For example, Dr. Victoria Parker explained that the glycemic
benefits and reduced variability offered by MEDI0382 seem to begin within hours of the
first dose, as demonstrated by decreased mean glucose levels immediately following the
first administration of the dual agonist in CGM tracings - a sentiment which was echoed at
MedImmune's Translational Science Forum immediately following EASD.

▪ Looking farther off on the horizon, we're beginning to hear increased enthusiasm for
tri-agonists. And for good reason: Dr. Matthias Tschöp predicted even greater potential for tri-
agonists should preclinical efficacy translate as well to clinical trials as it has for dual-agonists. That
said, we think it's important to temper expectations, as two of the three GLP-1/glucagon/GIP tri-
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agonists currently in development (Sanofi and Zealand - both announced in 1Q18) are preclinical
while the furthest along (Novo Nordisk) is currently recruiting for its second phase 1 study, expected
to complete in September 2018.

8. Fixed-Ratio GLP-1/Basal Insulin Combinations Continue Steady but
Underwhelming Growth as Manufacturers Approach Seems to Shift

▪ 2018 was an remarkably steadfast if somewhat underwhelming year for fixed-ratio
GLP-1/basal insulin combination therapies (Novo Nordisk's Xultophy and Sanofi's
Soliqua). At a glance, when one product's growth slowed down for a quarter, the other picked up;
pooled revenue has followed a nearly straight line for almost two years (since both products were
simultaneously approved in December 2016 and launched in 1Q17). By value share, the class
remained nearly exactly at 75% Xultophy/25% Soliqua throughout 2018, despite Soliqua capturing
~two-thirds of prescriptions with "significantly more coverage" than Xultophy (according to
Zealand's 2Q18 update) - indicating a much better realized price for Xultophy. Despite consistent
growth, we continued to lament low uptake for this remarkable therapy class; while the combos
grew at a steady rate all year, we feel strongly that they should be growing much, much faster.
Indeed, our sense is that most have been either underwhelmed by the launch of this highly-
anticipated class (Dr. John Buse has gone so far as to call Xultophy "the most effective anti-
hyperglycemic agent on the planet") or that it's considered too much of a "hassle" to use (since many
want to start with monotherapy), though we maintain it is much too early to draw definitive
conclusions, particularly given Novo Nordisk is only beginning to seriously invest in making
Xultophy a success. We do know it's been hugely successful in certain geographies like France. Since
the class' inception, we've enumerated its most significant benefits and barriers (see table below),
and the lack of any substantial changes throughout 2018 coupled with incredibly steady growth
reflects the "fixed" (pun intended) state of this class. From where we stand, it seems unlikely that the
class will realize its full potential until (i) US labels allow direct initiation of these combination, prior
to GLP-1 or basal therapy, (ii) the products gain an established place in treatment algorithms, and/
or (ii) reimbursement and affordability improves. To be sure, these barriers overlap, and
overcoming any single one should lead to decreased resistance on another. We are glad to note
incorporation of FRCs into the new ADA/EASD Consensus Report, where the injectable algorithm
recommends considering one of these agents when adding basal insulin to the recommended first-
injectable GLP-1. That said, the Report also emphasizes the high cost of these products and the fact
that weight loss is lower than with a GLP-1 agonist alone, as well as the upper limit on basal dose
with the fixed-ratio combination.

Benefits Barriers
Glucose-lowering: Non-inferior A1c reduction of

1.5% with Xultophy compared to basal-bolus

therapy with Lantus and NovoLog.

Milder side-effect profiles: 89% reduction in

severe or blood-glucose confirmed hypoglycemic

episodes compared to basal bolus therapy; weight

loss or weight neutrality; less GI discomfort.

Greater patient convenience/lower injection

burden: One injection per day vs. 2-5 with basal-

bolus therapy, no added bolus adjustments, fewer

units of insulin.

US label requirements: Both Soliqua and

Xultophy US labels currently require patients to

already be on basal insulin or the specific GLP-1

included in the combo before starting the fixed-

ratio injection. Encouragingly, at ADA 2018,

Tulane's Dr. Vivian Fonseca advocated that FDA

change product labels to elevate fixed-ratio

combinations to a first injectable therapy in

diabetes care.

Reimbursement: ADA-EASD Consensus notes

very high cost of class.

No established place in everyday clinical practice:

Newcastle's Professor Philip Home has previously

relayed to our team that some prescribers
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continue to view GLP-1 agonists as a "pre-insulin"

therapy, making fixed dose combinations of the

two seem illogical.

▪ Evolving manufacturer opinions on fixed-ratio basal/GLP-1 combinations have made
it difficult to pinpoint their perceived potential by industry. In their respective 3Q18 calls,
Novo Nordisk relayed its optimism and focus on Xultophy while Sanofi was entirely silent on
Soliqua. This was slightly surprising (and disappointing) to us, though it is true that Sanofi focuses
on a broader set of therapeutic areas than Novo Nordisk. Historically, Sanofi has invested quite a bit
more than Novo Nordisk in promoting fixed-ratio combination therapy and in securing access for
Soliqua (see the value/volume breakdown above); in contrast, Novo Nordisk has previously de-
prioritized Xultophy to focus on building up the Tresiba and Victoza franchises individually - though
our sense has been that this has started to change for the latter. In its 3Q18 call, Novo Nordisk's
management labelled Xultophy a key innovative product for the company and asserted their focus
on capturing an even greater market share in the future. We know that Xultophy is doing very well
in European markets where it has gained access, most notably in France (interestingly, where
Tresiba isn't covered). By comparison, Sanofi did not mention Soliqua once during prepared
remarks or Q&A, and it did not break down sales by geography for the first time since 3Q17. We
certainly hope that Sanofi does not view barriers to uptake as insurmountable, as the combos have
SO much to offer patients.

◦ In September, Zealand sold its royalties to Soliqua and Adlyxin to Royalty
Pharma for $205 million in cash and $85 million in potential milestones.
Management emphasized strongly that this decision was not due to a lack of confidence in
these products, but rather because of the benefit for Zealand of realizing Soliqua/Adlyxin's
value immediately. Upon sale, the company became debt-free and achieved a strengthened
financial position with the ability to develop its own pipeline candidates, including phase 3
dasiglucagon. In fact, the backstory to this transaction evokes only positivity about the
future of fixed-ratio combinations, as former Zealand CEO Ms. Britt Meelby Jensen
commented in 4Q17 that, "Zealand get[s] approached about [selling royalties on Soliqua]
all the time by other companies, but we aren't actively pursuing that as of now. We're
confident in the efforts Sanofi has put into the product and believe it will be a value driver
for many years to come."

▪ Patient-reported outcomes demonstrating the impressive convenience, efficacy, and
safety offered by basal/GLP-1 combos offers a compelling argument for greater
uptake. A new DUAL VII analysis presented at EASD 2018 offered highly compelling evidence in
favor of the patient experience benefits of Novo Nordisk's Xultophy (insulin degludec/liraglutide)
over basal-bolus regimens. According to Dr. Eden Miller, Xultophy treatment was less burdensome
to patients than basal-bolus therapy in terms of dose adjustments, injection burden, and total daily
insulin dose. While basal insulin adjustments were similar between the two groups (~17), the
number of bolus insulin adjustments (inherently only in the basal-bolus group) averaged around
200 over the course of the 26-week trial. Moreover, the number of injections per day is always only
one with Xultophy, compared to two to five for the basal-bolus group (an SMBG test was also
required for each injection, adding extra burden to the basal-bolus group). Finally, total daily insulin
dose at 26 weeks clocked in at a mean of ~40 units for the Xultophy group, compared to an average
of ~84 units for the basal-bolus group (p<0.0001); basal dose alone was also higher in the basal-
bolus group. As a reminder, Xultophy demonstrated non-inferiority to basal-bolus on A1c lowering
in DUAL VII, but also offered superiority on secondary outcomes including severe or symptomatic
hypoglycemia (89% reduction) and weight change (-2.1 lbs with Xultophy vs. +5.8 lbs with basal/
bolus). Of course, it's important to note that no direct measure of patient satisfaction or quality of
life was gathered, and we cannot assume that convenience necessarily translates to satisfaction for
all patients. That said, we often hear thought leaders decry the complexity - and often,
corresponding lack of efficacy - associated with basal-bolus regimens, and more needs to be done to
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make sure patients have information about and access to treatments, like Xultophy, that could help
make their diabetes management easier.

9. Renewed Excitement for Glucose-Responsive Insulins with New Investment
from JDRF, Novo Nordisk

▪ Two major players in diabetes, JDRF and Novo Nordisk, made significant investments
in glucose-responsive insulin (GRI) in 2018, bringing renewed energy to what many
think will be the next major development in insulin therapy. In June, JDRF announced a
one-year partnership with Gubra to develop a new glucose-responsive insulin. Gubra's GRI
candidate uses a novel mechanism in which a glucose-sensitive linker is introduced at the lipidation
site of human insulin, thus allowing for the combination of both basal and prandial insulin
properties. JDRF and Gubra noted that the goal of the one-year partnership is to move the
candidate's chemistry toward in vivo proof-of-concept clamp studies in model organisms by refining
the glucose-sensitivity range of the molecule, with the expectation to reach IND/clinical stages in
two-three years - meaning this project is still quite early stage. Two months later in August, Novo
Nordisk announced its acquisition of Ziylo, a University of Bristol spin-off devoted to developing
synthetic glucose-binding molecules for therapeutic and diagnostic applications. Novo Nordisk is
planning to pair the suite of Ziylo's glucose-binding molecules with its diverse insulin platform in its
quest to develop a viable GRI. We were pleased to see these investments in GRI occur in 2018, and
we also recognize the immense impact that GRIs could have on quality of life for all people with
diabetes on insulin. Many thought leaders consider GRIs as the next great development in insulin
technology, and some patients and providers even feel that a GRI would even be a functional and
non-invasive "cure" for diabetes. In the best case, a GRI eliminates the risk of hypoglycemia while
effectively and quickly reducing hyperglycemia, also allowing for only one injection per day (or even
per week, though a daily insulin would likely come first). As such, a successful GRI would lower
treatment burden for patients, reduce hypoglycemia risk, and even decrease long-term complication
risks through better postprandial and overall glucose control. To our understanding, any GRI is
more than a decade away from reaching patients (in the best case), but 2018 definitely gave the field
renewed hope in striving for this admirable, albeit lofty, goal.

▪ To be sure, development of an effective GRI comes with wide-ranging technical
challenges that are currently unsolved. Perhaps most importantly, a molecule must be
programmed sensitively toward a narrow and physiologically appropriate glucose range, which is no
small feat, but cost and insulin receptor kinetics are also key. Merck is the only company, to our
knowledge, to have ever advanced a GRI into clinical development: MK-2640 was discontinued
following insufficient efficacy in phase 1 (see a publication on that molecule here - kudos to Merck
for publishing this), and the company has moved another candidate into phase 1 since then.
According to Dr. J Hans Devries at IDF 2017, phase 1 data on this second MK molecule were due in
2018, but we've yet to hear anything (preclinical data were presented at ADA 2017). A quick look at
the GRI competitive landscape reveals little success to date but ever-increasing investment from a
variety of academic and industry players, reflecting the high potential payoff but scientific challenge
that GRI presents.

10. Type 1 Cures: Little Movement in Disease Delay/Prevention Balanced by
Increased Investment in Beta Cell Replacement Therapy

▪ Encouragingly, both Novo Nordisk and Lilly made substantial investments in type 1
cures in 2018. In April 2018, Lilly announced a new partnership with MIT spin-out Sigilon
Therapeutics to collaborate on developing a beta cell encapsulation therapy for type 1 diabetes. Lilly
paid $63 million upfront - in addition to undisclosed equity investment in Sigilon - to license
Sigilon's proprietary Afibromer technology, a "superbiocompatible" material that protects implanted
devices or cells from foreign body response. Lilly's significant investment in the Afibromer
technology signals confidence in beta cell encapsulation technology; seeing as this area of R&D had
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been previously dominated by small biotechs, the entry of a diabetes giant like Lilly is very
encouraging for the entire field. A month after Lilly's move, Novo Nordisk in May 2018 strengthened
its commitment to stem cell therapies for type 1 diabetes, forming a strategic collaboration with
UCSF and Cornell and also stating a goal to advance encapsulated beta cells into clinical trials
"within the next few years." From UCSF, Novo Nordisk licensed technology to generate human
embryonic stem cell lines; with Cornell, the company teamed up to make progress on developing an
encapsulation device to house those stem cell derived beta cells and protect them from foreign body
response. As a whole, investment from both Novo Nordisk and Lilly could majorly shake up and
push forward the competitive landscape for type 1 cures, and it also represents an important vote of
confidence for the clinical plausibility of beta cell encapsulation technologies.

▪ ViaCyte broadened its investment in beta cell replacement with new partnerships.
Capping off an eventful 2H18 that saw a $10 million investment from W.L. Gore plus $15 million
from CRISPR Therapeutics, ViaCyte announced in late November 2018 the securement of an $80
million Series D financing led by Bain Capital Life Sciences (notably, the first investment by the
group in diabetes). In total, ViaCyte raised $105 million in 2H18 to advances its pipeline of stem
cell-based beta cell replacement therapies for insulin-requiring diabetes (both type 1 and type 2).
However, ViaCyte announced its newest effort at JPM 2018 at the very start of the year: PEC-QT is
meant to serve as a final beta cell replacement solution, through a partnership with CRISPR
Therapeutics to develop an immune-evasive stem cell line and universally appealing beta cell
replacement therapy. This project aims to enable the development of a directly vascularized product
(like PEC-Direct) but without the need for chronic immunosuppression, because the cells cannot be
detected and destroyed by the immune system - an exciting proposition, to be sure. Nevertheless,
while the allure of a functional "cure" for type 1 diabetes is strong, we feel it's essential to temper
enthusiasm and expectations. At this time, ViaCyte's phase 1/2 PEC-Encap and PEC-Direct and
Sernova's phase 1/2 Cell Pouch System are the only candidates in the beta cell encapsulation
competitive landscape to reach clinical development. We await compelling safety and efficacy data
for ViaCyte's two clinical stage candidates; data on PEC-Direct, the most advanced candidate, is
anticipated in mid-2019. Given the numerous hurdles companies in this arena have or will have to
face, we would be pleasantly surprised to see beta cell replacement reach the market in the next
decade.

▪ It was a mixed bag for other disease-modifying and type 1 prevention therapies in
2018. In a relative bright spot, a JDRF-funded research group reported in July 2018 positive results
from a phase 2 study showing that the widely-used blood pressure medication verapamil promotes
insulin production in adults with recent-onset type 1 diabetes. To be sure, the study was quite small
(n=32), but provided encouraging, hypothesis-generating evidence that verapamil can promote and
preserve beta cell function in this specific patient population. Seeing as verapamil is a well-
established and affordable drug for blood pressure-lowering already (it's even on the WHO's List of
Essential Medicines), we are thrilled about the possible applications for extending beta cell function
in adults with recent-onset type 1 diabetes. Less encouragingly, ADA 2018 was abound with
middling results on the type 1 cure/prevention front. TrialNet data offered some evidence of benefit
with low-dose antithymocyte globulin (ATG) therapy on C-peptide levels in people with disease
duration of <100 days, but data from Kamada's phase 2 trial of serine protease inhibitor AAT and
the TEDDY study were both underwhelming. Nevertheless, the competitive landscape for type 1
diabetes prevention/cures remains robust, and we've heard significant optimism surrounding the
potential for combination therapy (e.g., anti-inflammation + immunosuppression) to make a big
jump forward. To be sure, there is substantial hope for the future; on this note, we highly
recommend viewing JDRF's video review of its 2018 Top Advances.
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11. NAFLD/NASH: Promising Phase 3 and Phase 2 Readouts In Several Classes of
Drugs; GLP-1s Particularly Promising (?)

▪ We're still learning about the NASH/NAFLD arena and we'll be back with more developed
opinions as time marches on and we learn more. Undoubtedly, the treatment need for this
burgeoning disease is increasing, yet overall it's our sense that HCPs today are in some ways
"shooting from their hips" (Dr. Robert Eckel at Keystone 2018 ) in trying to treat NAFLD/NASH
without approved therapies (AASLD guidelines).

▪ Lots is moving on the regulatory front and although the barriers haven't necessarily
changed meaningfully, it's notable that four candidates have entered active phase 3 development
(see the NAFLD/NASH competitive landscape): Gilead's selonsertib (ASK1 inhibitor), Genfit's
elafibranor (PPAR alpha/gamma agonist), Intercept's obeticholic acid (FXR agonist), and Allergan's
cenicriviroc (CCR2/5 inhibitor). Potentially data for all four of these compounds will be available in
2019 (Gilead's and Intercept's trials are scheduled to complete in the first half of the year; Allergan's
and Genfit's in the fourth quarter). The prospect for an approval submission in late 2019 or early
2020 is thus high.

◦ There are other drug classes in phase 2 NASH trials, including drugs currently approved
for the treatment of diabetes. Novo Nordisk and Sanofi both have GLP-1 drugs in phase 2
(with data possibly available at year end 2019 or in early 2020). Novartis is also
conducting a phase 2 clinical trial for an SGLT-1/SGLT-2 dual inhibitor which may be
complete by the fourth quarter of 2019.

▪ Nascent excitement for GLP-1's potential in NASH. At Obesity Week 2018, GLP-1 aficionado
Dr. Dan Drucker predicted that GLP-1s will ultimately prove to be an effective therapy for NASH,
pointing to data from the phase 2 LEAN study demonstrating positive changes in liver histology with
liraglutide treatment. While it appears as if Novo Nordisk is no longer investigating liraglutide in
NASH, it is currently studying semaglutide in a phase 2 NASH study, which is expected to complete
in 2020. Referring to semaglutide as "our current favorite molecule," Novo Nordisk's Senior
Director of NASH, CKD & Obesity Search & Evaluation Dr. Matthew Coghlan also highlighted the
medication's potential in NASH at WCPD 2018, referencing a phase 2b dose-finding trial of
injectable semaglutide, expected to wrap up in 2020. He also expressed mechanistic enthusiasm for
the utility of GLP-1 in NASH at NASH Summit 2018, highlighting the therapy's effects on weight,
inflammation, glucose metabolism, insulin resistance, and lipids. As Dr. Eckel outlined at Keystone
2018, the three main contributing factors to NAFLD/NASH pathogenesis are lipotoxicity,
fibrogenesis, and inflammation. He presented a meta-analysis showing positive effects of GLP-1s in
terms of reducing steatosis and lobular inflammation - in line with Dr. Coghlan's enthusiasm. We
certainly agree that, from a pathogenesis standpoint, GLP-1 use in NASH seems to make perfect
sense.

◦ In addition to the GLP-1s mentioned above, the NAFLD/NASH competitive
landscape is brimming with GLP-1-based therapies, including Lilly (phase 1), J&J/
Hanmi (undisclosed), and Lynkogen/Alteogen (undisclosed). While not included in our
Landscape, MedImmune/AZ's promising GLP-1/glucagon dual agonist MEDI0382
reduced hepatic fat content in type 2 diabetes in a presentation at ADA 2018, and we
wonder about the potential for Lilly's GLP-1/GIP dual-agonist, tirzepatide, in NASH given
its unprecedented weight loss (~25 lbs in 26 weeks). Dr. Eckel's suggests that weight loss,
above all, is directly associated with higher proportions of NAFLD resolution and NASH
regression in patients. To this end, Lilly announced in its 2019 financial guidance call that
tirzepatide will be investigated in a phase 2 study of NASH - wow!

▪ As suggested by the range of drug classes under late stage clinical investigation, 2019
and early 2020 data are more than evaluations of specific drugs. The biology of NASH is
still poorly understood, hence the plethora of approaches under development. Doubtless, given the
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multi-target approach that will likely be required to address all factors contributing to NAFLD/
NASH pathogenesis, we are certainly keen on the use of combination therapies to maximize
effectiveness of NASH treatment.

▪ Notably, FDA released a first-ever draft guidance on the clinical development of NASH
drugs. Each of the phase 3 trials has a long duration (ranging from 48 to 78 weeks), with even
longer follow-up in most cases. The trials are also complicated, inhibiting direct comparability of
results. And they are cumbersome due to required liver biopsies at the start and end of each trial.
Emblematic of the uptick in NASH innovation and investment, FDA released its first draft guidance
on the clinical development of NASH drugs. Importantly, the [six] phase 3 trials currently underway
for NASH therapies are essentially in agreement with the guidance and their progression should not
be affected. The only inconsistencies with the draft guidance appear in patient enrollment (FDA
advises on enrolling patients at stage 2 or 3 fibrosis, whereas Intercept's REGNERATE enrolls some
with stage 1). Gilead's REVERSE and STELLAR enroll exclusively patients with stage 4 fibrosis
(cirrhosis due to NASH), but we understand that the guidance was not intended for studies in the
cirrhosis population. Otherwise, the endpoints currently used in these six trials align with FDA's
guidance suggesting: (i) resolution of steatohepatitis and no worsening of liver fibrosis on the NASH
Clinical Research Network (CRN) fibrosis score; (ii) Improvement in liver fibrosis greater than or
equal to one stage on the NASH CRN fibrosis score and no worsening of steatohepatitis; or (iii) a
combination of these two (resolution of steatohepatitis and improvement in fibrosis. On phase 2
trials, FDA advises study duration of at least 12-18 months. While non-invasive imaging and
biomarkers are acceptable for early-stage studies, late-stage phase 2 trials to support phase 3
initiation should include histology (liver biopsy). Notably, FDA states that innovative trials designs
could potentially be used that combine phase 2 and phase 3 trials.

▪ HCP Education. Even if accelerated marketing was approved under Subpart H, serious challenges
remain in commercializing NASH drugs - namely disease understanding (lack of validated
diagnostic methods beyond invasive and expensive liver biopsies), economics (pricing and
reimbursement are enormous uncertainties), and clinical care paradigms (lack of awareness). To
this end, the NASH Education Program was launched in the US in late March 2018 with the specific
purpose of raising awareness and improving medical education surrounding NASH. Doubtless, the
condition too-often goes unrecognized and undiagnosed despite a staggering 12% prevalence among
US adults; for context, diabetes prevalence in the same population is ~9%.

▪ Partnerships: there were a number of NASH/NAFLD partnerships announced this year - lots
more activity in the arena than we may have expected a year ago! Of the many partnerships at all
stages of NASH drug development, perhaps the two most emblematic in 2018 were the Pfizer/
Novartis clinical partnership and the Regeneron/Alnylam research partnership. Pfizer and Novartis
will continue to develop their internal pipelines independently, and partner with others
independently, but have agreed to explore development of their respective NASH drugs in
combination. Regeneron had a compelling NASH discovery published in the NEJM, and will work
with Alnylam (and possibly others) to develop chemistry for their novel target.

NASH/NAFLD Partnerships Implications
Genentech (Roche) and Jecure Therapeutics (Nov

29, 2018)

Roche subsidiary Genentech acquired Jecure, a

company focused on NASH and liver fibrosis, for an

undisclosed amount. This marks Roche's first

venture into the increasingly robust NAFLD/NASH

competitive landscape. Genentech plans to develop

and advance Jecure's preclinical NLRP3 inhibitor

portfolio.

Novartis and Pfizer (Oct 29, 2018) This is a partnership aimed at developing

combination pharmacotherapies for NASH. Most
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notably, this collaboration will include a trial

evaluating the combination of Novartis' tropifexor

(LJN452, an FXR agonist) and one or more of

Pfizer's three NASH candidates: ACC inhibitor

PF-05221304, DGAT2 inhibitor PF-06835919, and

KHK inhibitor PF-06835919.

Novo Nordisk and Evotec (Sept 4, 2018) This is an alliance to discover and develop an early-

stage pipeline of small molecule therapies for the

treatment of diabetes, obesity, NASH, CV disease,

and DKD. Per the company announcement, Evotec

will first leverage its drug discovery platform

especially in ligand-based design to build a

preclinical pipeline of small molecules. Novo

Nordisk will then use Evotec's INDiGO platform to

accelerate preclinical studies and investigational

new drug (IND) application submission for suitable

candidates.

Notably, Novo Nordisk and Kallyope also entered

into a collaboration to discover peptides targeting

the gut-brain axis for diabetes and obesity. While

NASH was not directly referenced in the

announcement, NASH has also been linked to

dysfunction in gut-brain axis signaling, creating the

potential for any drugs developed from this

partnership to be investigated across multiple

indications.

Lynkogen and Alteogen (July 6, 2018) This is a partnership focused on the development

and commercialization of GLP-1/A1AT (alpha-1

antitrypsin) fusion therapies for NASH and other

metabolic diseases. This partnership brings

together Lynkogen's preclinical focus on metabolic

disease and Alteogen's NexP fusion technology,

which allows the fusion of drugs to A1AT.

AZ and Ionis (April 18, 2018) This partnership announced AZ licensing

phase-1-ready candidate IONIS-AZ6-2.5-LRx for

$30 million; the candidate has not yet been moved

into clinical trials, to our knowledge. Ionis has not

disclosed the therapeutic target of the out-licensed

candidate but shared that it is an inhibitor. AZ will

be entirely responsible for clinical development and

commercialization (should the drug reach the

market). Ionis is eligible to receive an additional

$300 million in development and regulatory

milestones, plus tiered royalties.
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Regeneron and Alnylam (March 27, 2018) This late spring 2018 deal pairs a high-potential

dynamic duo - Regeneron identified a variant in the

HSD17B13 gene that corresponds to 30% lower risk

for chronic liver diseases, while Alnylam is focused

on using RNAi to alter the expression of this gene to

reduce risk of NASH. The companies will co-

develop and co-commercialize any clinical-stage

candidate that emerges from this early scientific

work, each contributing 50% of the necessary funds.

12. Increased Cooperation and Collaboration Between Endocrinology and
Cardiology, Driven by New Options for CVD Risk Reduction

▪ The boundaries between endocrinology and cardiology further eroded in 2018, as we
noticed increased collaboration between the two fields, including via new
partnerships and guidelines. Representative of this phenomenon was the enhanced focus on
managing cardiovascular disease in patients with diabetes evident in all guidelines released in 2018.
The ADA-EASD Consensus Report formally and explicitly recommends prescribing SGLT-2
inhibitors and GLP-1 agonists for patients with ASCVD, including heart failure and CKD, for the first
time - the strongest-ever recommendations for such in diabetes care. Moreover, the ACC for the first
time published a consensus statement on novel therapies for CV risk reduction in type 2 diabetes,
echoing the recommendations found in the ADA/EASD consensus guidelines with an endorsement
from ADA. Most encouragingly, the ACC strongly urged cardiologists to more actively screen for type
2 diabetes in their patients with or at high risk of CVD, more aggressively treat CV risk factors, and
better incorporate data for newer antihyperglycemic agents into routine practice, and these
guidelines are an impressive step forward for interprofessional collaboration. This action from the
ACC followed the official launch of the AHA/ADA's multi-year partnership, "Know Diabetes by
Heart" which aims to raise awareness about and ultimately reduce the impact of heart failure, CV
death, heart attack, and stroke in patients with diabetes. We salute these efforts and note that more
initiatives like these will be needed to fully unleash the potential of cardioprotective diabetes drugs.
On this note, at AHA 2018, cardiologist Dr. Mikhail Kosiborod lamented the underuse of SGLT-2s
and GLP-1s in the patient population where their use is indicated for CV risk reduction, and he
advocated for his profession to take greater initiative in managing CVD in patients with diabetes. To
be certain, many barriers still exist that prevent cardiologists from utilizing cardioprotective
diabetes drugs, such as a fear of hypoglycemia, unfamiliarity with diabetes reimbursement, fear of
stepping on endocrinologist/PCP toes, and patient education specifics. Still, we hope to see these
barriers continue to dissolve in the coming years as cardiologists become more familiar with and
comfortable prescribing GLP-1s and SGLT-2s. Indeed, thought leaders have been calling on
cardiologists to be more involved in diabetes care for years, and we imagine that as the decoupling of
glycemic and CV benefits for both SGLT-2s and GLP-1s become better understood, the field will be
more eager to utilize these remarkable tools. Furthermore, we're excited to see manufacturers design
real-world, pragmatic studies, such as Lilly/BIs COORDINATE-Diabetes study and Novo Nordisk's
SEPRA, which could serve important purposes to this end. The former aims to better understand the
effectiveness of coordinating care between cardiologists and endocrinologists in promoting
adherence to evidence-based guidelines and stands to demonstrate the benefits of integrating
cardiologists into diabetes care - we're eager to see the positive effect this may have on patient care.

Most Highly-Read Closer Look Reports in Therapy

▪ AHA 2018 DECLARE First Look - Reduction in hospitalization for heart failure drives
superiority on co-primary composite, balanced across primary and secondary prevention; No
superiority on MACE or its components; Impressive renal and safety profile
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▪ Lilly releases topline REWIND results: Trulicity achieves superiority to placebo on
three-point MACE in majority primary prevention population - Median 5.4 years follow-
up; only 31% with baseline CVD; no data to be released until ADA 2019; potential first-ever primary
CV prevention indication for diabetes drug

▪ FDA Advisory Committee Meeting on Cardiovascular Outcome Trials Full Report -
Committee votes 10-9 (Y-N) in favor of continuing CVOT requirement but reaches near-consensus
on how to make demonstration of CV safety less burdensome in future

▪ Sanofi/Lexicon submit sotagliflozin for type 1 diabetes to FDA and EMA - Regulatory
decisions expected 1Q19; FDA/EMA likely to consider DKA risk, will hopefully consider CGM data
and time-in-range benefit; Insights on DKA risk management from Drs. Danne, Buse

▪ FDA adds warning on Fournier's gangrene to SGLT-2 inhibitor labels - Based on 12 cases
over five years; Diabetes known risk factor for infection; Commentary from opinion leaders + our
questions

▪ J&J's Invokana CREDENCE study stopped one year early given disease-modifying
renal-protection - major positive, meets primary efficacy endpoint - Huge win for J&J's
SGLT-2 franchise; Invokana (and possibly other SGLT-2s) could address severe unmet need of DKD

▪ Novo Nordisk announces topline data from PIONEER 1: Oral semaglutide shows
significant A1c-lowering vs. placebo; High-dose (14 mg daily) shows significant weight
loss vs. placebo - Company reports strong safety/tolerability, but adherence questions remain;
First of 10 (!) PIONEER studies reported this year; Potential NDA for oral sema in 2019

▪ PIONEER 6 topline results demonstrate non-inferiority, strong trends toward
superiority with oral semaglutide; PIONEER 9 results - Potential to support CV indication
for Ozempic in near future; non-significant 21% RRR on three-point MACE; ~50% RRR on both all-
cause death (p=0.008) and CV death (p=0.03)

▪ EMA publishes new draft guidance for diabetes drug trials: Revisions on CV safety,
PROs, hypoglycemia, fixed-ratio combinations, adjunct orals in type 1, and type 2
delay/prevention; CGM encouraged - New guidance should go into effect ~February 2019; Pre-
approval CV safety requirement; PROs now recommended; <70 and <54 hypo definitions for adults
(Draft guidance; Concept paper)

▪ FDA approves Tresiba label update to include DEVOTE results: A partial victory - Data
from SWITCH studies not included and applications withdrawn; Hypo benefit won't apply to type
1s; But an exciting regulatory milestone nonetheless

Most Highly Read diaTribe.org Articles in Therapy

▪ FDA Approves Ozempic, A Powerful Once-Weekly Type 2 Diabetes Medication

▪ FDA Approves New Insulin Glargine Basaglar - The First "Biosimilar" Insulin in the
US

▪ The Latest in Diabetes Drugs: Less Hypoglycemia, More Weight Loss

▪ Fiasp, a Faster Mealtime Insulin, Now Available in US Pharmacies

▪ Two Pills for Type 1 Diabetes Under US and European Review

Most Unexpected News/Things We Got Wrong

▪ HARMONY demonstrated an impressive 22% risk reduction on three-point MACE
with albiglutide, strongly supporting a cardioprotective class effect for GLP-1 agonists.
GSK has taken Tanzeum fully off the market, but, in the words of Dr. Julio Rosenstock, "The
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phoenix has risen from the ashes." Not only did we not expect this, we also are still ruminating about
what the implications exactly are about the fact that GSK walked away from this.

▪ Following positive MACE results from EMPA-REG OUTCOME and CANVAS, the
DECLARE CVOT did not demonstrate a significant risk reduction with dapagliflozin
on this endpoint. Whether this has more to do with the much larger (59%) primary prevention
population or the dual-primary endpoint design is hard to say, though we did hear commentary
before topline results were out that this result should be expected given the lower baseline risk of the
trial's enrollment. We believe most of the field sees GLP-1 as a class that is cardio-protective at this
point but this trial certainly shows what a big difference the trial design has on longer-term
assessments of the compound - for better or worse.

▪ The CREDENCE renal outcomes trial was stopped a year early for demonstrating
benefit with canagliflozin ahead of schedule. Previous CVOTs had given indication of positive
renal effects with SGLT-2s, but ending an outcomes trial so early is quite remarkable - we eagerly
anticipate topline results in early 2019. While Invokana did officially receive its CV indication from
FDA in October 2018, unfortunately, there seems to be little effort being dedicated to spreading the
word. As we understand it, despite the exciting data, many executives in the Invokana commercial
and medical affairs division have moved on. While J&J has not invested in diabetes in a big way in
many years, it was very surprising to see such a reduced investment in 2018.

▪ Amarin's Vascepa, a prescription-grade EPA therapy, gave a 25% risk reduction on its
primary CV endpoint in the REDUCE-IT trial. In the study, ~58% of participants had type 2
diabetes, and benefits were similar across diabetes and non-diabetes subgroups. This was
spectacular to see and we look very forward to see the positioning of the compound in 2019 and
beyond.

▪ FDA approved the addition of CV and hypoglycemia data from DEVOTE to the label for
next-gen basal Tresiba. This was the first time FDA has ever granted a comparative claim on an
endpoint - and hypoglycemia, at that - reflecting the compelling benefits of Tresiba over Lantus.
That said, SWITCH data was not shown and so there is nothing at the moment for those with type 1
on this front even though the patient views about the next-gen basal insulins (Tresiba and Toujeo)
are so strong.

▪ Novo Nordisk laid off at least 400 R&D employees in a largescale shift in drug
discovery strategy. The company will invest in machine learning and AI to accelerate candidate
identification and development.

▪ FDA held, in October, an Advisory Committee meeting to discuss its 2008 draft
guidance and ongoing CVOT requirements. While it remains unclear what action the agency
is considering in the wake of the meeting, the panel did advocate for meaningful change - namely,
more flexible guidelines for demonstrating the CV safety of new diabetes drugs. This meeting came
without a lot of preparation time and we hope that FDA confers with major professional diabetes
groups before announcing draft guidance.

▪ Major diabetes players double down on beta cell encapsulation: Joining the April 2018
collaboration between Lilly + Sigilon, Novo Nordisk partnered with UCSF and Cornell in an exciting
May 2018 addition to the beta cell encapsulation landscape.

▪ Mylan and Biocon received a CRL from FDA for biosimilar insulin glargine (Semglee).
According to Biocon, the CRL was triggered by the transfer of glargine manufacturing to a larger
Malaysia facility and was anticipated by the companies, but we remain surprised that the companies
expected a CRL and hadn't informed investors ahead of time.

▪ Intarcia did not resubmit implantable exenatide mini-pump ITCA 650 to FDA this
year, as we had anticipated - we now expect this in mid-2019.
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▪ Just days before the end of 2018, MannKind announced a $40 million public offering,
in a move that was said to "exhaust" its available shares. We had not expected that this
would be quite so deflating from a stock perspective but we are very happy there is now more
investment opportunity for the company in terms of education. We continue to gain more
confidence about the compound as we learn more about the patients in whom it is most successful.

Key Questions for 2019

▪ Will FDA consider granting Ozempic a CV indication based on the combination of
SUSTAIN 6 and PIONEER 6 data? While the former met superiority on three-point MACE, the
latter did not - but Novo Nordisk has expressed hope that FDA will be open to an indication for
Ozempic nonetheless.

▪ …And what will the planned, superiority-powered CVOT of oral semaglutide ("SOUL
2") look like? What proportion primary prevention patients might the study enroll? Will there be
other innovative aspect of the study's design, or a move toward standardization?

▪ Will REWIND results for Lilly's Trulicity support a primary prevention indication? We
know the CVOT met superiority on three-point MACE, but will the effects be similar across the
enrolled primary prevention (69%) and secondary prevention (31%) populations?

▪ With positive HARMONY CVOT results in place, will GSK sell Tanzeum (albiglutide) to
a new manufacturer? We would love to see this become a more affordable GLP-1 option.

▪ With the launch of Ozempic and announcement of REWIND results, how will GLP-1
agonist market dynamics and shares change throughout 2019? What degree of growth will
the class achieve in light of these tailwinds?

▪ Will Intarcia re-submit its NDA for ITCA 650 (exenatide mini-pump)? The candidate
received a CRL in September 2017, in response to a 1.3 million page NDA submitted in November
2016, and Intarcia continues to re-affirm its plan to re-file for approval.

▪ Will the CAROLNA CVOT, comparing DPP-4 inhibitor Tradjenta to SU glimepiride,
demonstrate that SUs present long-term safety risks to patients?

▪ What will phase 2b (n=834) data on AZ's GLP-1/glucagon dual agonist look like? The
first readout from this dose-ranging study is anticipated in 1H19.

▪ As early as January 17 (with the Advisory Committee for sotagliflozin), we'll get an
indication of whether FDA might approve SGLT inhibitors for type 1 diabetes this
year. How will FDA and EMA weigh the benefits (A1c lowering, weight loss, time-in-range gains,
reduced insulin dose) vs. the risks (DKA) of SGLTs in type 1?

▪ Will Lilly/BI submit Jardiance for type 1 diabetes to FDA and EMA in 2019, and when?
Are the companies biding their time to see how FDA reacts to submissions from Sanofi/Lexicon and
AZ?

▪ Can Invokana's new FDA-approved CV indication help buoy a struggling commercial
franchise? J&J now owns the only SGLT-2 inhibitor with an indication for reducing risk of three-
point MACE - but will it be enough to overcome lingering concern over amputations?

▪ What indication will AZ seek for Farxiga, following DECLARE readout? The effects on
the HHF/CV death primary composite were consistent from primary to secondary prevention. Could
FDA approve an indication, for example, for preventing heart failure in primary prevention
patients?

▪ Will Merck/Pfizer more highly prioritize SGLT-2 inhibitor Steglatro in 2019? Both
companies have been near-silent on the new SGLT-2 franchise so far, perhaps given a lack of payer
coverage for 2018. Will either company finally report Steglatro earnings in 2019?
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▪ Apparently hindered by ongoing safety concerns, the SGLT-2 class has seen slowed
growth in recent quarters; will this change? There were signs of a turnaround in 3Q18, as
cited by Lilly, but growth vs. GLP-1 agonists remains relatively low.

▪ Will we see any progress on uptake of or manufacturer focus on SGLT-2/DPP-4
inhibitor combinations in 2019? Three of these are already on the market, including Lilly/BI's
Glyxambi, Merck/Pfizer's Steglujan, and AZ's Qtern, but we've rarely seen revenue reported and
understand that cost keeps them out of most patient hands.

▪ Did Lilly's phase 3 ultra-rapid acting lispro (URLi) demonstrate superiority on A1c-
lowering vs. Humalog? We know the next-gen prandial was superior on 1- and 2-hour PPG, but
Lilly has been quiet on A1c so far.

▪ Will any glucose-responsive insulins make it into clinical development in 2019?

▪ Can Afrezza gain commercial traction in 2019? FDA removed REMS on the product in April
2018, following an ultra-fast label update in 2017 - but the product has still struggled to break
through commercially, despite strong clinical and patient enthusiasm.

▪ Will uptake of PCSK9 inhibitors improve with recent pricing changes? Will a CV
indication for Praluent further convince payers of the value of this class?

▪ What progress can we expect on patient-reported and psychosocial outcomes? We
would love to see greater incorporation of patient-centered and mental health measures into clinical
trials.

▪ How will launches of next-gen glucagon candidates progress? We anticipate approval of
both Xeris' G-Pen (glucagon autoinjector) and Lilly's nasal glucagon in 2Q19 - how will patients with
diabetes respond to these new offerings?

▪ Will Sanofi be able to return its diabetes franchise to growth? Can Toujeo, Soliqua, and
Admelog growth balance Lantus' loss of exclusivity?

▪ Will FDA do anything about its October Advisory Committee meeting on the 2008
draft guidance and CVOT requirements? The meeting saw near unanimity on lowering the
barriers to demonstrating CV safety for new diabetes drugs; how will FDA respond?

What's Coming in 2019?

The list below covers expected 2019 milestones for phase 3 and approved products. We acknowledge that this
list may not be 100% complete, though we've tried to be as comprehensive as possible based on the most
recent public updates. If you notice anything missing, please write us.

Insulin

▪ Mylan/Biocon's Semglee (biosimilar insulin glargine): Following receipt of a June CRL
from FDA in response to the companies' Semglee NDA, Biocon has reinforced that it remains on
track for a 2020 launch to US pharmacies - meaning we can expect re-filing for the biosimilar
glargine in 2019.

▪ Lilly's URLi (ultra-rapid insulin lispro): Topline results released in October 2018
demonstrated non-inferiority on A1c reduction and superiority on 1- and 2-hour postprandial
glucose vs. Humalog, in both PRONTO-T1D (n=1,222) and PRONTO-T2D(n=673). Lilly hasn't
revealed whether URLi gave superior A1c reductions vs. Humalog (the company couldn't say
whether this was purposeful or whether the data was not available), which is the piece of data we're
most looking forward to in 2019. Regulatory filing is also anticipated broadly in 2019.

▪ Adocia's BioChaperone Lispro (ultra-rapid insulin lispro): Adocia is planning phase 3
trials for BC Lispro to begin sometime in 2019, a move largely enabled by the expansion of its
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partnership with Tonghua Dongbao for the manufacture of biosimilar insulin glargine and
biosimilar lispro APIs (active pharmaceutical ingredients). However, the company is also still
looking to partner the candidate in the US, EU, and Japan

▪ Sanofi's SAR341402 (rapid-acting insulin): The GEMELLI 1 trial in both type 1 and type 2
diabetes is set to complete in January 2019, and regulatory submission is also slated for 1H19.

▪ Novo Nordisk's Xultophy (insulin degludec/liraglutide): We anticipate an FDA
decision on the inclusion of data from LEADER (CV benefit with liraglutide) and
DEVOTE (40% reduced risk of severe hypoglycemia vs. Sanofi's Lantus) on Xultophy's
US label in 1Q19. EMA approved an equivalent update for Xultophy's European label in 2Q18, but
we're less certain the US agency will be receptive to the request.

▪ Novo Nordisk's Fiasp (faster insulin aspart): In September 2018, Novo Nordisk submitted an
NDA for Fiasp in Japan, following expiry of NovoLog's 15-year Japanese price protection in April. A
Japanese FDA decision should come in 2019.

GLP-1 Agonists

▪ Lilly's Trulicity (dulaglutide): Following topline release of positive results from the REWIND
CVOT, full results are anticipated at ADA 2019 in San Francisco and results will be submitted to
regulatory agencies in 1H19. The once-weekly GLP-1 demonstrated significant cardioprotection, but
we know few details to date - including whether the effect was seen in the majority (69%) primary
prevention cohort.

◦ The phase 3 AWARD-11 study of high-dose dulaglutide (3.0 and 4.5 mg) is expected to
complete in October 2019 and follows strong phase 2 results presented at ADA 2018.
Results could support an expanded dose range for Trulicity, translating to greater efficacy
on A1c lowering and weight loss.

▪ Novo Nordisk's oral semaglutide: With topline results from all ten phase 3 PIONEER studies
released, Novo Nordisk is on track to submit the first-ever oral GLP-1 to regulatory authorities in
2019. We'll keep our eyes and ears peeled for any news on the planned superiority-powered CVOT
for oral semaglutide.

▪ AZ's Bydureon (exenatide once-weekly): In the US, an sNDA for inclusion of EXSCEL data on
the product's label was submitted in 2Q18; an FDA decision should come in 1H19. Via a positive
CHMP opinion in September 2018, the product's EU label now includes CV data from
EXSCEL.

▪ Lilly's tirzepatide (dual GIP/GLP-1 agonist): Following presentation of highly compelling
phase 2b results at EASD 2018, Lilly will continue to initiate the eight-study phase 3 SURPASS
program in early 2019. Lilly will also initiate a four-study phase 3 program in obesity and a phase 2
study in NASH in 2019.

SGLT-2 Inhibitors

▪ Sanofi/Lexicon's Zynquista (sotagliflozin): An FDA Advisory Committee meeting on Sanofi/
Lexicon's NDA for sotagliflozin in type 1 diabetes is scheduled for January 17, 2019, and the agency
has a target PDUFA date of March 22, 2019. A decision should come from EMA around the same
time, in 1Q19, and our understanding is that EMA has met to discuss both sotagliflozin and
dapagliflozin for type 1 diabetes.

▪ AZ's Farxiga (dapagliflozin) in type 1: An EMA decision on AZ's 1Q18 filing for an expanded
Forxiga indication, in adults with type 1 diabetes, is anticipated in 1Q19; a decision from the
Japanese FDA should come around the same time. Following 4Q18 filing in the US, we don't
strongly expect a decision from FDA until much later in the year.

www.closeconcerns.com 32

https://clinicaltrials.gov/ct2/show/NCT03211858?term=SAR341402
https://www.closeconcerns.com/knowledgebase/r/bec79862
https://www.closeconcerns.com/knowledgebase/r/ff7f966f
https://www.closeconcerns.com/knowledgebase/r/2c72aba0#Xultophy_Revenue_Doubles_YOY_Climbs_13_Sequentially_to_60_Million_LEADER_DEVOTE_Data_Added_to_EU_Label
https://www.closeconcerns.com/knowledgebase/r/a7f4cde9#Mealtime_Insulin:_Fiasp_Sales_Grow_20_Sequentially_to_26_Million_with_Increased_European_Penetration_and_Minor_Estimated_Gain_in_US_NovoLog_Falls_12_YOY_to_692_Million
https://www.closeconcerns.com/knowledgebase/r/f3d145b0
https://clinicaltrials.gov/ct2/show/NCT01394952?term=rewind&rank=1
https://clinicaltrials.gov/ct2/show/NCT01394952?term=rewind&rank=1
https://clinicaltrials.gov/ct2/show/NCT03495102?term=dulaglutide
https://www.closeconcerns.com/knowledgebase/r/c28c618b#Efficacy_and_Safety_of_an_Expanded_Dulaglutide_Dose_Range_A_Phase_2_Placebo-Controlled_Trial_in_T2D_Patients_on_Metformin
https://www.closeconcerns.com/knowledgebase/r/b32027b3#Bydureon_Rises_6_YOY_15_Sequentially_to_155_Million_Management_Discusses_Encouraging_BCise_Launch_EXSCEL_Data_Submitted_to_FDA
https://www.closeconcerns.com/knowledgebase/r/62b692e6
https://www.closeconcerns.com/knowledgebase/r/96b8ad1c#Symposium:_Exenatide_Study_of_Cardiovascular_Event_Lowering_EXSCEL:_Primary_Results
https://www.closeconcerns.com/knowledgebase/r/1732b145#Phase_2b_Data_for_Lillys_GIPGLP-1_Dual_Agonist:_Highest_Dose_Gives_2.4_A1c_Drop_25_Pounds_Weight_Loss_at_26_Weeks_But_1_in_4_Discontinue_Treatment_Due_to_Adverse_Events
https://www.closeconcerns.com/knowledgebase/r/fe3a3a53
https://www.closeconcerns.com/knowledgebase/r/fe3a3a53
https://www.closeconcerns.com/knowledgebase/r/6a77e405
https://www.closeconcerns.com/knowledgebase/r/5c036c9b
https://www.closeconcerns.com/knowledgebase/r/b606f3c3
https://www.closeconcerns.com/knowledgebase/r/e6fff9af
https://www.closeconcerns.com/knowledgebase/r/e0b028bb#Farxiga_Posts_355_million_Up_25_YOY_and_4_Sequentially_Excitement_for_DECLARE_Results_and_Planned_1H19_Regulatory_Submission_Type_1_FDA_Submission_Positive_CHMP_Opinion_on_Expanded_eGFR_Indication


▪ AZ's Farxiga (dapagliflozin) in type 2: In 1H19, AZ will submit results from the DECLARE
CVOT to regulatory authorities, in order to gain a CV indication for the SGLT-2. As presented at
AHA 2018, DECLARE demonstrated significant improvement on a primary composite of
hospitalization for heart failure and CV death in a majority primary prevention population, and
much remains to be seen as to what precise indication the company will seek.

◦ Farxiga has received a positive CHMP opinion for an expanded indication based on results
from the DERIVE trial, which examined safety and efficacy in patients with type 2 diabetes
and stage 3A CKD (moderate renal impairment - down to 45 ml/min/1.73 m ). Currently,2

FDA does not recommend the therapy for patients with an eGFR <60 ml/min/1.73m and2

is also reviewing DERIVE for a similar update in the US.

◦ The Dapa-HF outcomes trial of Farxiga in heart failure with reduced ejection fraction, with
or without diabetes, is scheduled to complete in December 2019.

▪ J&J's Invokana (canagliflozin): Topline results from the CREDENCE renal outcomes trial in
type 2 diabetes are anticipated early in 1Q19. CREDENCE was stopped ~one year early, as
announced in July 2018, because canagliflozin met its primary endpoint ahead of schedule.

◦ J&J will also roll out Invokana's new FDA-approved CV indication, for reducing risk of
three-point MACE in secondary prevention patients, in 2019.

▪ Sanofi/Lexicon's sotagliflozin for type 2 diabetes: The first data readouts from Sanofi/
Lexicon's 11-trial phase 3 program for dual SGLT-1/2 inhibitor sotagliflozin are expected in 1H19.
Submission of sotagliflozin for a type 2 indication is currently planned for 2H19, with FDA
submission to follow in early 2020.

▪ Merck/Pfizer's Steglatro (ertugliflozin): The VERTIS CVOT for the newest member of the
SGLT-2 inhibitor class is scheduled to complete September 2019, and topline results could be
available within the year.

Glucagon

▪ Xeris' G-Pen glucagon autoinjector: Xeris filed its G-Pen with FDA in 2Q18 and has
announced a PDUFA date of June 10, 2019.

▪ Lilly's nasal glucagon: Lilly submitted its next-gen nasal glucagon to FDA and EMA in ~2Q18,
meaning decisions from both are anticipated in ~2Q19.

▪ Zealand's dasiglucagon: Zealand remains on track for 4Q19 regulatory filing of its dasiglucagon
autoinjector in the US and EU, pending results from a phase 3 peds trial and following very positive
phase 3 adult results.

DPP-4 Inhibitors

▪ Lilly/BI's Tradjenta (linagliptin): Topline results for the CAROLINA CVOT comparing
Tradjenta to sulfonylurea glimepiride are expected in early 2019. Neutral results from the
CARMELINA CVOT were presented at EASD 2018.

PCSK9 Inhibitors

▪ Sanofi/Regeneron's Praluent (alirocumab): A decision on a potential CV indication
from EMA is expected in 1Q19 and from FDA in 2Q19. Sanofi/Regeneron submitted an
sBLA/Type II Variation application to FDA and EMA in 2Q18, based off of positive results from the
ODYSSEY Outcomes trial.
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Competitive Landscapes

Peruse our collection of therapy-related competitive landscapes. On each page, you'll find a table of all
candidates in development for that category, to the best of our knowledge. We frequently update these
competitive landscapes as timelines change and as new developments arise.

▪ Insulin

▪ Glucagon

▪ GLP-1/glucagon dual agonists

▪ GLP-1/GIP dual agonists

▪ Diabetes-related nephropathy

▪ DME/retinopathy

▪ Type 1 cures and prevention

▪ NAFLD/NASH

▪ Ongoing CVOT timeline

▪ CVOT results

Diabetes Technology

Themes

1. CGM Milestones: ~1.5 Million Global Users, Nearing $3 Billion in Global Sales;
Innovation/Competition Are Higher Than Ever, With Plenty of Runway

If 2017 was a year for CGM "momentum," 2018 was unquestionably a year for CGM
"milestones." We estimate CGM may now be used by roughly ~1.5 million people globally, with
global sales nearing $3 billion in 2018 and accelerating to over 70% YOY growth. The field seems
to be reaching a real inflection point in sales and user base growth - see below. The global CGM user base has
nearly doubled from the midpoint of our estimate one year ago (0.7-1 million), led by a remarkable >1 million
FreeStyle Libre users globally on >$1 billion in expected sales. Libre alone has more than doubled its global
user base from >450,000 users in late 2017. Dexcom is also growing fast, propelled by G6's earlier-than-
expected launch with factory calibration - we estimate roughly 375,000 global Dexcom users on expected
2018 sales of ~$975 million (+36% YOY). Dexcom held its first Investor Day in December, laying out a five-
year vision to at least double sales within its existing target markets - to say nothing of the huge promise in
non-intensive type 2 diabetes with the Verily low-cost, disposable CGM (initial launch by end of 2020). A big
Medtronic milestone came in 3Q18, when management announced that CGM sales are now larger than its
pump sales - this puts Medtronic's estimated CGM sales in 2018 at roughly ~$700-$800 million and possibly
more, driven by >135,000 active/trained users on the MiniMed 670G/Guardian Sensor 3 and June's US
launch of its standalone CGM, Guardian Connect. The sales milestone signals Medtronic's shift to a CGM
company that happens to sell pumps, rather than the other way around. And though it's still early in
Senseonics' commercial history, the company had a strong 2018, moving quickly from a positive FDA advisory
committee in March to FDA approval in June to its first US Eversense insertions (90-day wear) in late July
and launch of the 180-day Eversense CGM outside the US. It was notable to see for the first time in our model
that international CGM sales now slightly exceed US CGM sales (both estimated), though both geographies
saw clear acceleration in 2018.

Global CGM Sales (Abbott, Dexcom, Medtronic, Senseonics) - 2014-2018E
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Chart assumptions: includes 4Q18 estimated sales for Abbott, Dexcom, Medtronic, and Senseonics based
on either 3Q18 guidance or conservative growth projections. Sales for Medtronic and Abbott are estimated for
all five years shown, based on conservative assumptions and management commentary. Dexcom and
Senseonics sales are based on quarterly calls from 1Q14-3Q18 and the most recent full-year 2018 guidance.

▪ The category's acceleration signals that CGM may finally be moving from an early
adopter technology to a broader user base, especially with four excellent sensors on the
market (all four with smartphone apps), two factory calibrated sensors, balanced US and OUS
momentum (especially OUS sales for FreeStyle Libre), two AID systems in the US (Medtronic and
Tandem), rising clinician enthusiasm for the value of CGM and financial feasibility of incorporating
it in their practices, more calls for outcomes Beyond A1c, and a move to interoperability (see next
theme).

▪ In the US, the standalone CGM product landscape doubled from the start of the year to
the end (two to four products). Notably, all four current CGMs on the US market were
not even available at the start of 2018 - Abbott FreeStyle Libre 14-Day version, Dexcom G6,
Medtronic Guardian Connect, and Senseonics Eversense. While the chart above shows OUS sales
overtaking the US in 2018, the US still saw an acceleration in CGM sales in 2018. The market is
unquestionably more competitive than ever, which will drive faster innovation in 2019 and beyond -
especially as CGM data becomes better integrated into the device and clinical ecosystem. Hopefully
the competition can drive better access too, since the field needs as much innovation in hardware/
software as it does in paying for technology - particularly for type 2 diabetes, where CGM
penetration is close to zero.

▪ More than prior years, 2018 had plenty of unexpected CGM news, including: G6's
interoperable/integrated CGM 510(k) clearance with factory calibration in March (iCGM was very
unexpected, and factory calibration was originally expected by the end of 2018); FDA approval for
FreeStyle Libre 14-day/1-hour warmup in July; and a CE Mark for FreeStyle Libre 2 in Europe in
October (neither 14-Day nor Libre 2 was pre-announced as under regulatory review). There was
long-expected regulatory news too, including Medtronic's Guardian Connect/Sugar.IQ approval in
March and Senseonics' Eversense approval in June. All four of these standalone CGMs have
smartphone apps too, laying a foundation for a thriving ecosystem around continuous glucose data.
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Abbott and Dexcom CGM User Bases - 2014-2018E

▪ In a remarkable 2018, Abbott added more new FreeStyle Libre users than Dexcom's
entire estimated global installed base. The charts below show the companies'
respective user base cadence over the past five years, with two important caveats: (i)
Abbott and Dexcom don't share how they characterize a "user," which means these are only loosely
comparable - e.g., it's possible that Abbott is more generous in counting a "user" than Dexcom; and
(ii) Dexcom has not given an installed base update in nearly a year, so our estimate of roughly
~375,000 global users could be too low (it's estimated from December's Investor Day). It's
interesting that Dexcom and Abbott global CGM sales are nearly comparable (roughly ~$1 billion
each, though we estimated Abbott's as the company does not break it out) - that means Dexcom
could be generating more than double the revenue per-user globally. Can Dexcom sustain this
pricing and for how long? (Dexcom has been clear that per-user revenue will go down as it moves to
the pharmacy channel with G6; see its Investor Day.) On the user base front, Abbott has had much
more time to market a factory-calibrated sensor (five years vs. 0.5 years for Dexcom), and in Europe,
Abbott has the huge advantage of online direct-to-consumer ordering without a prescription. Will
Dexcom pick up steam on the user base front in 2019, or will the real acceleration occur down the
line as the company moves more intentionally toward providing CGM for non-intensive patients?
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Where does the CGM category need to go?

▪ More general awareness - amongst type 1 and type 2 insulin users, healthcare providers, and
payers; many still have perceptions that the technology is not accurate/reliable

▪ More access and lower out-of-pocket costs (both upfront and ongoing); simpler, lower-hassle
reordering (e.g., pharmacy channel, no prior authorizations, online ordering without a
prescription?)

▪ More studies in type 2 diabetes and prediabetes, especially integrating food photos, passive
exercise and sleep tracking, wearables, human/automated coaching
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▪ More interoperability (more use of iCGM 510(k) pathway?) and an ecosystem of CGM-driven
automated insulin delivery products (for pump and injection users)

▪ More clinical decision support, seamless workflow integration, and remote
monitoring for HCPs - electronic medical record (EMR) integration of CGM data could have
huge upside, though how scalable/usable it will be remains to be seen (e.g., if every health system
requires a custom integration, it's going to take forever)

▪ More incentive programs tied to time-in-range goals? - e.g., Medtronic Inner Circle, UHC
Motion Program, Evidation's Achievement app

▪ More real-world CGM data on the "state of diabetes," similar to T1D Exchange data on
A1c - what is average time-in-range in type 1 and type 2 diabetes in these massive global CGM data
sets? What is average time-in-hypoglycemia and time-in-hyperglycemia? How do these "time-in-
ranges" metrics correlate with meaningful long-term outcomes? The field needs to identify
benchmarks, which will help define what is a clinical meaningful improvement in time-in-range.

▪ New business models and pilots deploying CGM in type 2 diabetes, especially for non-
insulin users

▪ More studies around use of real-time CGM vs. professional CGM - who will benefit from
one vs. another? In the case of real-time, what is the right cadence in type 2 diabetes? What are the
right levels of decision support, human coaching, and other interventions for various types of
patients?

▪ More "Bright Spots" analysis - products should also alert CGM users when they are doing well
("Nice - your time-in-range today is the highest in the past week!") expanding on the current focus
on when things go wrong.

▪ More real-time decision support that drives meaningful action - e.g., Dexcom/TypeZero
MDI guidance, potentially Medtronic's Sugar.IQ forward-looking hypoglycemia prediction, Bigfoot
Inject, Lilly Integrated Insulin Management

▪ More n=1 modeling and insulin dose personalization driven by CGM - e.g., similar to Dr.
Eric Topol's description in JAMA on jet engine monitoring

2. Ecosystem of Component AID Parts Coming to Fruition, Thanks to Work of FDA
(iCGM!), JDRF, Helmsley, Tidepool, and the DIY Community

▪ One of our "Key Questions for 2018" at this time last year was: "Will we see FDA
progress on interoperability, as Dr. Courtney Lias has been promising?" The answer is
an unequivocal yes, with Dr. Lias and the CDRH team leading the way. The most
significant - and unexpected - step this year toward an interoperable ecosystem of component parts
was the clearance of Dexcom's G6 under a new, lower-risk 510(k) path for "integrated CGM" (iCGM)
in March; this path was designed to propel faster innovation, greater interoperability, and less
regulatory burden. The special controls attached to the De Novo clearance were released shortly
after Dexcom was authorized to market G6, and we learned at DTM just how snugly G6's 95% lower
confidence intervals for accuracy within glucose ranges fit the controls. FDA has set a very high bar
for accuracy - can other companies meet it and how quickly? The first major demonstration of the
power of iCGM came in June, when FDA approved Tandem's Basal-IQ system with Dexcom G6,
despite the fact that the pivotal trial used G5. Previously, this would have required multiple PMA
submissions, creating more hassle for everyone. If and when a new iCGM is cleared by FDA, Tandem
will be able to update its labeling and integrate the sensor, but won't have to submit to FDA or run a
clinical trial. Dexcom further demonstrated how the iCGM pathway can deliver on the promised
speed in the fall, when it obtained subsequent G6 clearances for professional CGM and a non-
intensive app. Will Abbott or Medtronic move towards iCGM in 2019? (Both companies fall a bit
short on the benchmarks right now, and Senseonics is aiming for 180-day wear first.) In April, JDRF

www.closeconcerns.com 38

https://www.closeconcerns.com/knowledgebase/r/03ed5675
https://www.closeconcerns.com/knowledgebase/r/c0947e12
https://www.closeconcerns.com/knowledgebase/r/96d89360
https://www.closeconcerns.com/knowledgebase/r/96d89360
https://www.closeconcerns.com/knowledgebase/r/b580c5b6
http://www.brightspotsandlandmines.org/
https://www.closeconcerns.com/knowledgebase/r/086d8652
https://www.closeconcerns.com/knowledgebase/r/af933b61
https://www.closeconcerns.com/knowledgebase/r/03ed5675
https://www.closeconcerns.com/knowledgebase/r/03ed5675
https://www.closeconcerns.com/knowledgebase/r/60b7028e#Revealed:_Dexcom_G6_Accuracy_vs._iCGM_Special_Controls_high_bar_indeed_G6_Enhancements_for_14-Day_Wear_1-hr_Warmup_New_Adhesive_Less_Lag_Vagueness_on_Verily_TypeZero_Next-Gen_Algorithm_Work
https://www.closeconcerns.com/knowledgebase/r/79cf7ff7
https://www.closeconcerns.com/knowledgebase/r/34e0f6b3


and the Helmsley Charitable Trust co-hosted a phenomenal meeting on AID systems compatibility
and interoperability with ~100 influencers. It quickly became clear at this gathering that it was a
question of "when," not "if" the field would be pushing toward interoperability, though some
questions remain (see below). This meeting is where we heard the concept of "iPump" discussed in
depth for the first time, and sure enough, Tandem submitted its t:slim X2 to FDA in October as the
first integrated/interoperable pump. (SOOIL said at ADA it planned to submit, but we assume it
hasn't yet.) We look forward to learning about the special controls for iPump, as well as the potential
for an "iAlgorithm"/"iController."

◦ A number of logistical questions about an interoperable ecosystem remain:
Should AID algorithms remain class III devices that talk to class II iCGMs and pumps?
What device modifications will manufacturers need to share with each other, and when?
What product liability challenges come up with interoperable automated insulin delivery?
Who is responsible if something goes wrong, and how are these events handled?

▪ At the same time, JDRF, Tidepool, Helmsley, and Insulet are leading the charge to
bring algorithms developed by the DIY community to a larger audience under FDA
oversight, leveraging in-warranty devices and plug-and-play interoperability. The
vision could be a true paradigm shift for the field and unlock faster innovation than
we've seen to date. The big interoperability news of the year came from Tidepool in October,
when it announced plans to take the DIY Loop app through FDA and to market. Tidepool Loop has
big implications for the future of AID, opening up a new regulatory and commercialization pathway
comprised of three individual, interoperable components, rather than one complete "system" under
a PMA. For pump and CGM companies, Tidepool Loop brings another option to launch with
automation (once approved): make your individual pump or CGM device compatible with Loop,
instead of (or in addition to) internally building/submitting your own three-component AID system.
Thus far, these efforts will be supported by JDRF and Helmsley ($6 million in funding), Helmsley
($1.5 million in additional funding to conduct a Jaeb-coordinated observational study of Loop
starting in early 2019), and Insulet (the first pump partner). Tidepool is in talks with other pump
manufacturers about joining forces, but Insulet deserves huge credit for being the first to commit,
even positioning this launch "potentially" before its own 2H20 launch of Horizon. It has not yet been
announced, but Dexcom seems to be the obvious (first) CGM partner for Tidepool Loop. Tidepool is
also uniquely positioned to take on this project, given that it has so many employees on DIY insulin
delivery and since it's a pilot participant in the FDA's Digital Health Precertification program. The
interoperable vision is certainly compelling: allow patients to pick from a variety of compatible
CGMs and pumps, go onto the App Store to download a prescribed algorithm like Loop, and then
seamlessly connect the components like a consumer device. Six years ago, the thought of getting
CGM data direct-to-smartphone was still uncertain; now, the vision is an interoperable device
ecosystem with smartphone hybrid closed loop apps at the center. Kudos to the visionaries in FDA,
industry, nonprofit, and of course the DIY community!

◦ JDRF's call for "open protocol" pump development, announced toward the
end of 2017, was answered in a big way in 2018: Roche, SOOIL, SFC Fluidics, and
Ypsomed all signed on this year. All of these manufacturers (and we'd throw Insulet in too)
are designing pumps for seamless connectivity with other devices and smartphone apps.
Will more pump companies sign on in 2019?

▪ JDRF's Dr. Aaron Kowalski, Helmsley's David Panzirer, and Tidepool's Howard Look
have all underscored industry's buy-in on the concept of interoperability. At the JDRF/
Helmsley meeting in April, Mr. Panzirer challenged the audience to consider if there is really a
benefit to having a closed-off, proprietary system: "Ask yourself, is it a competitive advantage or just
something leftover? If you ask me, in the future that may come back to bite you." Dr. Kowalski
added, "I can virtually guarantee someone will come along with a cheap pump, and they will plop
algorithms in, and that's what I'd be thinking about if I were in your shoes." Indeed, a mix-and-
match system would change financial and service models, but all in the name of patient choice,
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faster innovation, and regulatory flexibility. It will be interesting to see if interoperable/plug-and-
play, distributed component systems (open) offer a better experience than closed systems with end-
to-end development - both approaches have pros and cons. Open systems (e.g., Tidepool Loop)
maximize patient choice and should enable faster innovation, but may require more partner
coordination and put more onus on the consumer to navigate stitching together different products.
Closed systems (e.g., MiniMed 670G) might enable easier business models and simpler customer
experiences (one supply order), but are likely to innovate slower. Less tech-savvy consumers may
also be intimidated at the prospect of a system that was not designed and tested specifically to work
as a unit. If will be fascinating to see where companies fall on the spectrum, and what the market
and payers prefer.

▪ What other bigger questions are on our minds regarding interoperability?

◦ Where will the field be at this time next year? Will there be any additional iCGMs?
How many iPumps will there be? What will be the regulatory perspective on iControllers?

◦ How would an iController be evaluated? Could a software sponsor run a
trial with any iCGM and iPump for regulatory approval? What will be the role of
simulation?

◦ How many manufacturers will continue to study and develop their own closed
AID systems (e.g., proprietary/partnered algorithm, pump, and CGM) vs. providing
individual components to an interoperable system? Will more companies follow Insulet
and take both routes?

◦ Will there be a more robust interoperability discussion around smart pens and
open loop insulin dosing support ("iPen")?

◦ What proportion of patients would prefer to pick and choose their
components rather than a system that has been studied as a whole and is supported by a
single manufacturer?

◦ How many device partners will Tidepool Loop have?

3. Automated Insulin Delivery: Two Systems Launched (670G, Basal-IQ); First
OUS and Pediatric Hybrid Closed Loop Availability; Drive to Next-Gen with Phone
Control, Auto Boluses; 2020 Set to Be the Big Year

▪ For the first time ever, our Automated Insulin Delivery Competitive Landscape was
the year's #1 most-read Closer Look report. The field saw many moves in 2018, including
more commercial scale with the MiniMed 670G (>135,000 active users, OUS and pediatric
launches); US launch of the first no-fingersticks, remote-software-updateable AID system, Tandem's
Basal-IQ; OUS regulatory progress, with CE Marks for both 670G and Diabeloop; progress on next-
gen advances, including smartphone control (Insulet, Bigfoot, Tidepool Loop) and automatic
boluses (Tandem Control-IQ pivotal, Medtronic Advanced HCL); an inklings of new business
models for the field (670G Performance Guarantee, Tidepool Loop). We expect 2019 will mostly be a
transition year for the field, with the biggest launch expected early in the year for Diabeloop
(starting in France) and in summer 2019 in the US for Tandem's Control-IQ/Dexcom G6 hybrid
closed loop. Beyond commercialization, 2019 should see several systems advance towards/into
pivotal studies, including Tidepool Loop's observational study (start early 2019), Bigfoot
Biomedical/Abbott (2Q19 pivotal start), Insulet's Horizon (pivotal seems likely in 2019), Beta
Bionics' insulin-only iLet (2H19 pivotal start), and possibly Lilly's hybrid closed loop. For now, 2020
is still when a flurry of systems plan to come to market, leaving 2019 mostly up for grabs between
Medtronic and Tandem. See below for a company-by-company recap, followed by some perspective
on where the AID field needs to go. See our recently updated AID competitive landscape here.

Medtronic

www.closeconcerns.com 40

https://www.closeconcerns.com/knowledgebase/r/be4ad066
https://www.closeconcerns.com/knowledgebase/r/be4ad066


▪ Following a challenging 2017, Medtronic scaled the MiniMed 670G nicely in 2018 - a
six-fold increase in users, pediatric indication (ages 7+), European launch, and a bold
payer guarantee. The MiniMed 670G user base has risen from 20,000+ US users this time last
year to 135,000+ worldwide users as of November 2018. This year, the first-to-market hybrid closed
loop secured a CE Mark (June), FDA approval for pediatrics (7-13 years; June), Health Canada
approval (October), and a European launch in select countries (October-November). A 2-6-year-old
US study of 670G recently wrapped up, paving the way for further age expansion. Big news on the
business model side was the $25,000 670G Performance Guarantee, which launched in June - the
program promises that if there is a diabetes-related hospitalization or ER visit for a patient on the
670G, Medtronic will reimburse a payer up to a cap of $25,000 over a four-year period. No other
company has promised this kind of guarantee (and may not have the means to do so at this point) -
will it prove to be a significant advantage? On the pipeline, 3Q18 moved up timing on Medtronic's
advanced hybrid closed loop with automatic boluses (>80% time-in-range goal) and possibly
Bluetooth connectivity, now expected to launch by April 2020. Closing out 2018, Dr. Fran
Kaufman's retirement is a huge loss for Medtronic's closed-loop efforts, though a strong foundation
has certainly been built.

◦ Relative to one year ago, Medtronic: (i) fixed the Guardian Sensor 3 manufacturing
shortage on time and quickly scaled; (ii) launched the 670G outside the US ~6 months
later than expected; and (iii) launched the pediatric indication in the US quickly (no launch
plan had been shared this time last year).

Tandem

▪ Tandem had an impressive year on the AID pipeline front, submitting Basal-IQ in
1Q18 with Dexcom's G5, receiving approval in June with G6/iCGM compatibility, and
launching in August with a free remote software update for t:slim X2 users. Quickly
after its first-ever Analyst Meeting (September), Tandem submitted the t:slim X2 as the first
integrated/interoperable iPump to FDA, which would fit nicely with the Dexcom G6 iCGM, help
with potential Tidepool Loop integration (assuming Tandem decides to integrate; we think it
should), and simplify the next-gen miniaturized t:sport regulatory path. The Control-IQ hybrid
closed loop pivotal trial is fully enrolled, and the system is expected to come to market in Summer
2019 with automatic boluses for hyperglycemia and the factory calibrated G6. 3Q18 saw record sales
for Tandem, momentum we expect to continue into 4Q18 and 2019 - reviews of Basal-IQ/G6
continue to be quite positive, Control-IQ will offer some clear advantages over 670G in the US (no
calibration, auto boluses, remote monitoring), and users getting on t:slim X2 now have the
assurance of a software update once Control-IQ is ready. Direct smartphone control for t:slim X2 is
expected before the miniaturized t:sport pump launches in 2H20, slightly ahead of Insulet's
Omnipod Horizon (see below).

◦ Relative to one year ago, Tandem: (i) launched Basal-IQ right on time for summer
2018, with the added bonus of G6 integration; (ii) started the Control-IQ pivotal on time
(1H18); and (iii) stretched out timing for Control-IQ, which has moved back from "1H19"
to "Summer 2019." Tandem definitely wins "most improved" award from the start to the
end of 2018.

Diabeloop

▪ Diabeloop announced a CE Mark for its hybrid closed loop system in November, with a
launch in France targeted for early 2019 ahead of broader European scaling in 2Q19.
The "DBLG1" system will launch with Diabeloop's locked-down Android controller, Dexcom's G6
CGM (once CE Mark is updated), and the very new and unproven Kaleido patch pump. Giving users
the option to use a Cellnovo patch pump in the system is also on the "roadmap." We'll be interested
to see how quickly Diabeloop scales in Europe, as the company is still small (~55 employees) and
needs a successful fundraising round (ongoing) to drive penetration in the diverse EU market. That
said, the system has advantages over 670G, especially the no-calibration G6. Depending on launch
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cadence, Diabeloop is likely to be the second hybrid closed loop system to market in Europe - in
France it could be first, depending on when the MiniMed 670G launches there. (According to
Medtronic's France site, the PLGS 640G is what's available now.)

◦ Relative to one year ago, Diabeloop is about one year behind its plan for an
"early 2018" launch.

Tidepool

▪ In October, Tidepool announced bold plans to submit the DIY Loop app to FDA,
paving a new regulatory path for automated insulin delivery (AID). Loop will be made
available as an officially supported, FDA-regulated mobile app on the iOS App store, rather than the
current unregulated DIY version that only works with out-of-warranty Medtronic pumps. Tidepool
Loop aims to be compatible with commercially available interoperable insulin pumps and CGMs,
with Insulet's Omnipod on board so far. (Dexcom and Tandem seem the most likely next in line, if
we had to guess.) A virtual, Jaeb-coordinated observational study will begin in "early 2019," aiming
to collect real-world safety and efficacy data from ~150-300 current Loop users. Loop's regulatory
path, speed to market, customer support, and number of integrated devices are still question marks,
though this platform has an outstanding user experience foundation and more current users
(1,000+) than any commercial product at a similar stage. The $6 million vote of confidence from
JDRF and Helmsley earlier this month provides great tailwind - will other companies sign on in
2019?

◦ One year ago, Loop was a DIY-only solution without a commercial path to
market! This has easily been the most unexpected change in the AID landscape since late
2017.

Insulet

▪ Insulet's own Horizon closed loop is slated for a 2H20 launch with direct smartphone
control - i.e., the algorithm will be on the tubeless pod, a Dexcom G6 sensor will talk to the pod, a
user will remain in closed loop when the phone is out of range, and system interaction (including
bolusing) will take place from Insulet's app on his/her own smartphone. Notably, Horizon was
recently granted FDA breakthrough device designation, enabling an expedited development path
and "accelerated review and approval." Additional integration with Tidepool's Loop (see above)
gives Omnipod users choice of automated system (Loop or Horizon) and gives Insulet two AID irons
in the fire. A fourth IDE study (pre-pivotal) of Horizon will test real-world, challenging scenarios
with missed/large meals, exercise, etc. (n=20-30). We'd guess a Horizon pivotal would start
sometime in 2019, though specific timing has not been shared. Insulet is leaving the year in a strong
competitive position on the AID front.

◦ Relative to one year ago, Insulet has: (i) added Tidepool Loop integration (see
above); and (ii) pushed back Horizon's launch timing by ~6-12 months, from the previous
"end of 2019/early 2020" plan to the new 2H20 timing. On the plus side, Horizon has
added direct smartphone control.

Bigfoot

▪ Bigfoot laid a solid foundation in 2019, headlined by completion of a Series B round of
financing ($55 million) and a strong product vision shared in CEO Jeffrey Brewer's
FFL 2018 presentation. As of the last update, a pivotal of the Loop system was expected to start
in 2Q19 (14 years old and up), using a next-gen Abbott FreeStyle Libre CGM with continuous
communication via Bluetooth (we've been internally calling this FreeStyle Libre 3, as the new Libre 2
in Europe is still not continuous real-time transmission). Bigfoot's Inject system (MDI auto-
titration) is also expected to launch in 2020. At Friends for Life, we were impressed with the first
glimpse of Bigfoot's monthly supplies packaging, as well as its truly ambitious plan for a portfolio of
device offerings ranging from type 2 basal-only (BGM/smart pen cap/app) to full AID. The central
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product vision remains the same: a smartphone app that serves as the window to the system and
complete user interface, a no-screen pump with an embedded control algorithm, and direct CGM-to-
pump communication (i.e., users will remain in closed loop even when the phone is out of range).
Prefilled insulin cartridges are another huge plus of the design. Bigfoot continues to focus on
extensive simulation and modeling, with plans to jump straight to a pivotal trial after one small in-
clinic feasibility study presented over a year ago - can it successfully execute on that plan? We
remain optimistic about Bigfoot's vision to shake-up the business and service models of pumps and
AID with a single-prescription, monthly subscription model, and reimbursement based on
outcomes.

◦ Relative to one year ago, Bigfoot's US pivotal trial for Loop is ~6-12 months
delayed - from "2018" to the now-planned "2Q19" start. However, the anticipated "2020"
launch timing remains intact, and Bigfoot's portfolio vision has expanded considerably in
scope.

Beta Bionics

▪ Beta Bionics also put key building blocks in place this year, raising $50 million in
Series B financing, working to finalize its dual-chambered iLet Gen 4 pump, and
adding Senseonics Eversense CGM to its compatible devices. An insulin-only pivotal study
is expected to begin in 2H19, with FDA approval expected in 2H20 (pediatrics and adults). Home-
use bridging studies have been completed at Stanford (Dexcom CGM) and MGH (Eversense 90-day
CGM). We first saw the much-improved Gen 4 iLet device at Friends for Life, which was followed by
an NIDDK grant in October (up to $2 million) to further design and develop the device. The Gen 4
iLet will be compatible with Novo Nordisk's Fiasp insulin in the prefilled PumpCart, prefilled
Zealand dasiglucagon, and a manual-fill glass insulin cartridge (1.6 mL, Humalog, Novolog). In
adding Senseonics, Beta Bionics became the first AID player working with two commercial CGMs.
The bihormonal pivotal study with Zealand's dasiglucagon is now expected to start in late 2019/early
2020, with approval targeted for 2022 (depending on FDA CDER progress). The simple system
startup, optional meal announcement (and qualitative entry), potential for insulin-only or insulin/
glucagon, and prefilled reservoirs remain very attractive features of this system.

◦ Relative to one year ago, Beta Bionics pivotal studies are now ~6-12 months
later than expected. These were previously both targeted for the beginning of 2019.
However, the team did a great job of improving its device design in 2018, raising funds,
and adding Senseonics Eversense CGM.

Lilly

▪ At its Cambridge Innovation Center in May, Lilly showed off its in-development hybrid
closed loop: a tiny disc-shaped tubed pump with no screen, an app/wireless controller
with the user interface, and Dexcom's G6 CGM. At its financial analyst meeting this month, a
slide positioned Connected Care launches in a cadence over the 2019-2021 three-year period - it was
not specified where the hybrid closed loop launch would fall in that window. In our first in-person
look, Lilly's pump was smaller and slimmer than we expected - about ~two inches in diameter and a
~half-inch thick. The pump holds 100-300 units of insulin in a disposable reservoir that fits into a
reusable, rechargeable-battery-powered pumping mechanism. Similar to Bigfoot, Lilly has gone with
no screen on the pump - it has just one button for manual on-demand boluses, and will otherwise be
controlled by a wireless handheld and/or a smartphone app (depending on regulatory progress).
The control algorithm was licensed from Montreal-based Class AP. Lilly is also building smart pen
dose capture devices that fit onto the disposable KwikPen, talk to an app, and give dose
recommendations based on CGM/BGM; these are also targeted for the 2019-2021 launch window,
with the connected pen to be submitted to FDA in 2019. Lilly has a special setup with the Cambridge
center and the leadership of Ms. Marie Schiller and Dr. Howard Wolpert will ensure a lot of patient-
and HCP-driven design - will we hear more public updates in 2019?
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◦ Relative to one year ago, Lilly's connected care launch timeline has broadened
by one year - now a 2019-2021 launch window, back from the initial late 2019-late
2020 plan. The company has not shared any feasibility data so far (at least one study
complete), nor given any pivotal study plans for the hybrid closed loop. The summit in May
and comments this month emphasized that Lilly's efforts are meaningful, consumer-grade,
and quite far along.

Roche

▪ As of November, the Roche/Senseonics/TypeZero AID pivotal study was expected to
begin by the end of 2018. This will use the Roche Accu-Chek Insight pump with Senseonics
Eversense XL CGM (180 day implantable) and TypeZero's inControl algorithm (now owned by
Dexcom). Roche was the first to join JDRF's Open Protocol Initiative in 2018 - might it integrate
with Tidepool Loop?

◦ Relative to one year ago, this pivotal trial is about ~9-12 months behind
schedule - from an expected "early 2018" start to the currently planned "end of 2018"
start.

Others

▪ More companies are covered in our AID Competitive Landscape, including Cellnovo,
EOFlow, Ypsomed, SOOIL, WaveForm (AgaMatrix), and SFC Fluidics.

Where Does the AID Field Need to Go?

▪ Lower upfront and ongoing costs; more studies of cost-effectiveness to show payers the clear
value of automation; more ability to "test drive" a system before committing

▪ More AID studies in new populations - pediatrics, elderly, newly diagnosed, people with
recurrent severe hypoglycemia, people with complications, pregnancy, type 2 diabetes, hospital, etc.

▪ More aggressive algorithms, driving 80%+ time-in-range with less user input and smarter
adaptation

▪ More interoperability, especially with smartphone apps and multiple CGMs and pumps

▪ More use of remote software updates/upgrades, without need for brand-new hardware;
more Bluetooth-enabled pumps, enabling remote monitoring and passive upload

▪ Pushing more innovation to apps, with less focus on the pump hardware itself

▪ Simplified user experiences - around system startup, meal entry and adaptation, ongoing n=1
personalization, prefilled insulin, etc.

▪ Lower-hassle prescribing and reordering, more automatic subscription approaches similar to
consumer products

▪ Slimmer on-body pump form factors

▪ Better infusion sets with higher reliability and longer wear

▪ More head-to-head studies - of different companies' systems against each other, of systems with
different components, of traditional AID with a pump vs. MDI/decision support.

▪ More alternative business models - e.g., subscription, performance guarantees, rebates, etc.

4. Smart Pens Ready for Major Launches in 2019-2020, with NN and Lilly Entries;
Companion, Common Sensing Forge Ahead In Exciting, Nascent Field

▪ The smart insulin pen/pen cap landscape saw much more R&D and commercial
movement this year, including a full-year for Companion Medical's InPen, a limited
launch for Common Sensing, and planned ~2019-2020 entries for Novo Nordisk and
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Lilly. Following a successful ~700 patient pilot of the NFC-enabled Novo Pen 5 Plus in Sweden,
Novo Nordisk announced in October that it is set to launch two CE-marked, connected reusable
pens (NovoPen 6 and Echo Plus) in Europe in early 2019. US timing for these reusable pens is
unclear, though they could presumably launch in 2019 too. Later in 2019, Novo Nordisk intends to
launch a reusable, Bluetooth pen attachment (cap, clip, sleeve?) for disposable, pre-filled FlexTouch
pens. With this development, Novo Nordisk joined Lilly as a major insulin company developing its
own smart pen hardware. Lilly has not given specific launch timing on its smart pens, though its
Investor Day this month said that the pen would be filed with FDA in 2019 and its connected care
products will launch in a cadence over 2019-2021 - this will include the "Integrated Insulin
Management" system, comprised of a smart pen(s), G6 CGM, and an app providing dosing advice.
Sanofi is working with Common Sensing's Gocap in a pilot and we wouldn't be surprised to hear of
dose capture developments with Onduo (the Verily/Sanofi JV); however, Sanofi has not officially
committed to a launch like Novo Nordisk or Lilly. We're excited to see insulin manufacturers dive
into smart pens, as these large companies can help build the category very quickly. For insulin
manufacturers, connected products bring obvious benefits: faster and smarter titration (and
therefore better outcomes), better information for HCPs, and better real-world data on how
products are used. Ultimately, there may be more upside from innovation in insulin dosing data/
decision support than in the molecules themselves. Plus, better use of data could drive more
compelling payer contracts.

◦ We hope to hear more in 2019 from first-to-market Companion Medical (Lilly
is an investor), along with news from Common Sensing (Sanofi is an investor/
partner). Both Companion Medical - having received a CE Mark this year - and Common
Sensing could be acquisition targets for their respective pharma investors; Lilly has not
said whether it's developing its own connected durable pen (which could be a boon in the
European market), and Sanofi hasn't spoken to any internal smart injection device
development. These smaller companies will be critical for building the field alongside
larger players, just as we've seen with CGM.

◦ Bigfoot now expects to launch its auto-titration injection system ("Inject") in
2020, though has not shared pivotal trial timing. Like Lilly's system, it will include
a dose capture cap for disposable pens, a decision support app, and CGM data (in Bigfoot's
case, a next-gen FreeStyle Libre). According to CEO Mr. Jeffrey Brewer's FFL 2018
presentation, the system will ultimately support use with (i) basal insulin-only and BGM;
(ii) MDI and BGM; and (iii) MDI and CGM. That said, we'd guess all of those won't launch
in 2020, since they are different use cases. We are very excited about Bigfoot's ability to
drive significant software and user experience simplicity in injection titration, leveraging a
lot of its algorithm learning on the hybrid closed loop front.

◦ A number of other players hope to soon be on the market, though a revolving
door of potential entrants seems to come and go every year. Players on our radar
include: Biocorp (expected 1Q19 EU launch and 3Q19 US launch), Insulclock (available in
EU), Pendiq (distributed by Roche in Germany), Emperra (available in EU), and Diabnext
(expected launch in November). At this stage, we do not have high confidence in any of
these players.

▪ Novo Nordisk and Lilly stepped up in 2018 in terms of investing in the category,
including building their own connected devices. This was huge progress relative to 2017 and
is absolutely the right strategic move in our view - the upside from investing in adherence-boosting
technology seems greater near-term than that of further improving insulin kinetics (short of
glucose-responsive insulin). Plus, technology enables faster iteration and less expensive
development cycles, relative to taking a drug all the way from preclinical testing to regulatory
submission. However, the companies are taking slightly different approaches on the software side:
Novo Nordisk is taking a partnership approach to connectivity, announcing a first batch of smart
pen data partnerships with Dexcom, Glooko, and Roche; Meanwhile, Lilly is, to our knowledge,
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mostly building its software solo, though with the help of Dexcom on the CGM side and Rimidi on
the HCP-facing side; finally, though Sanofi is not publicly approaching the market with its own
hardware, it does have the My Dose Coach basal titration app FDA-cleared. (The US launch has been
very limited, as indicated by download/review metrics on Apple and Android.) With these
companies building out technology around their insulins, one has to wonder when we will start
seeing more alternative payment schema on the table - how much technological investment, and in
what form, will it take for an insulin manufacturer to feel more comfortable selling its insulin
products with guaranteed outcomes or cost savings?

5. Remote, Connected Care Expands to Target Diabetes, BP, Weight, Behavior
Change: Livongo, Omada, Welldoc, mySugr, One Drop, Virta, etc.

▪ A clear 2018 theme in diabetes coaching and remote care was horizontal integration,
as numerous companies moved to offer services in areas beyond their original
domains of expertise. Livongo acquired now-CDC-recognized DPP and weight management
provider Retrofit (+ connected scale), and expanded its offering to support hypertension (including
a voice-enabled blood pressure monitor); Omada expanded on its DPP to support diabetes and
hypertension management; mySugr partnered with telehealth platform Care Innovations to expand
access in the US and Canada; One Drop expanded into gestational diabetes and DPP; Virta
presented positive prediabetes data at ADA (though its focus remains on reversing established type
2 diabetes); and WellDoc moved into hypertension and weight management. We have heard that
payers are seeking a "one-stop shop" to manage diabetes and its many comorbidities. From an
administrative perspective, managing one contract with one provider is clearly simpler for the
plans/employers, and in conversations with leaders from these remote care companies, the core
competencies for addressing different stages of diabetes (e.g., prediabetes and diabetes) and other
metabolic conditions such as hypertension are similar. Indeed, lateral expansion doesn't require
drastic changes to the foundation of remote/connected care, and it opens up new segments of the
market and makes feature sets more appealing to potential clients. Finally, we'd imagine users
would prefer to interact with a single provider for diabetes and weight and hypertension, rather than
a slew of different siloed apps and services.

◦ Remote diabetes care/coaching is gaining steam, as user bases from all of
these companies are expanding. Roche's mySugr claimed >1.4 million users as of
February, One Drop boasts ~860,000 as of June; Omada has enrolled >150,000 in its DPP
as of June; Livongo is over 100,000 users as of October; Canary has had 65,000 people go
through its DPP and diabetes management programs as of August; and Onduo is in the low
thousands in its pilot phase, but preparing to scale more broadly in 2019. We caution that
the definition of "users/active users" is not standardized across all of these companies -
though, ideally, it would be - so accurate head-to-head comparisons of scale are not
possible. Moreover, all of these companies deploy "coaching" in different ways, and in
cases like One Drop and mySugr, only subsets of the global user base are using paid
coaching offerings.

▪ This year saw more diabetes technology integration with remote care - most
excitingly, the introduction of CGM. Livongo partnered with Abbott to offer select patients
Abbott's FreeStyle Libre Pro, and Onduo is running select type 2 enrollees through real-time
intermittent CGM "sprints" to help them learn the impacts of behaviors on their glucose levels.
According to Onduo's Head of Payer Relations Ms. Susanna Visuri Monacelli, participants across the
board who had baseline A1c >9% regularly saw 2%+ drops by participating in Onduo's program (the
average was not shared), while those with baseline levels >9% and given real-time CGM often saw
3%+ A1c drops! The incorporation of intermittent CGM in remote care could result in step-function
improvements in patient outcomes. Onduo has built a portfolio of curated technologies for its
population: BGM (Telcare), CGM (Dexcom), insulin titration (Voluntis, Glytec), telemedicine
(Amwell), education (Mytonomy), and foot care (Orpyx smart shoe insoles). We see great potential
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in this approach of partnering widely and then using continually-learning algorithms to determine
which type of patient is most likely to benefit from specific interventions.

▪ Building on the randomized study of Welldoc's Bluestar back in 2011 (Diabetes Care),
we're excited to see new RCTs to evaluate remote diabetes care programs: Omada
(PREDICTS; DPP) and Livongo (SUGAR; Livongo for Diabetes). SUGAR is expected to read out in
December 2019, with PREDICTS to follow in January 2020. We wonder: (i) Assuming strong
outcomes are observed, will these be interpreted as class effects ("a rising tide lifts all boats") or
would Omada and Livongo get a leg up on the competition?; (ii) How will the results compare to
pharmacotherapy alone (specifically regarding Livongo), and if they are more powerful, then what
impact will this have on the pharmaceutical sector? In the best case, medications, devices, and
remote care would be personalized and curated to drive the best results.

◦ Virta presented very strong two-year data from its non-randomized,
controlled study at Obesity Week. The data showed 10% body weight loss from a
baseline of 250 lbs, a solid -0.9% A1c reduction (baseline 7.7%), a notable 54% of
completers achieving "diabetes reversal" (A1c <6.5% + on no meds except metformin).
Notably, only ~27% of the population was taking diabetes medications at two years
(excluding metformin), down from 57% at baseline.

◦ One Drop was in the midst of wrapping up data collection for at least two
RCTs (A-One, Fit-One) as of ADA - these trials compare a One Drop program with the
same program plus either Afrezza or a Fitbit watch tracker - they aren't designed to
compare One Drop's intervention vs. usual care.

◦ Omada shared positive data on its digital DPP for underserved populations at
two-years.

◦ At ADA's real-world data meeting, an Onduo poster shared the very first
outcomes from the virtual diabetes clinic launch: a 1.3% A1c drop in individuals
with baseline A1c ≥8%.

◦ A JMIR article showed that Canary Health's Better Choices, Better Health
diabetes program conferred significant return on investment ($2.00-$3.00 for every $1
invested).

◦ Livongo presented compelling cost-savings data at ADA - a 10% increase in the
monthly Livongo usage rate was significantly associated with a 2.1% decrease in medical
spending.

◦ A poster at DTM showed that use of the mySugr Bundle (mySugr app +
unlimited strips + CDE coaching; n=52) dropped mean blood glucose significantly
by 16 mg/dl (baseline: 154 mg/dl) and improved time-in-range significantly from 64.5% to
73.0% (+2 hours/day).

◦ DarioHealth presented three posters at ADA, showing use of its system to
result in less hyperglycemia and severe hyperglycemia, and lower mean
glucose. DarioHealth also announced that it will be working with LMC Health Care to
provide coaching and digital content across Canada.

6. Active FDA Approves/Clears Slew of New Diabetes Devices (Including 3 De
Novos!); Pushes Interoperability, Pre-Cert (Digital Health), Real-World Evidence

▪ In addition to interoperability (see theme #2 above), FDA approved/cleared a slew of
new diabetes devices in 2018, including three without any predicates: Dexcom G6
("integrated CGM"), IDx-DR (retinal diagnostic software device), and DreaMed Advisor Pro (insulin
therapy adjustment device). If our memory serves us correctly, the last time diabetes tech saw a De
Novo was for Dexcom Share secondary display - wow! That really puts into context the amount of
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new technology flying at CDRH from all angles - their hard-working team deserves a lot of credit for
pushing the field forward. The most impressive single day of the year came on the eve of ADA, when
our team was in transit, and we first received word that Senseonics' 90-day implantable Eversense
CGM was approved, then that Tandem's Basal-IQ was approved for use with G6 less than an hour
later, and finally that Medtronic's MiniMed 670G was approved for children down to age 7. In other
major regulatory wins in 2018, FDA cleared Insulet's Omnipod Dash PDM approved Medtronic's
Guardian Connect with Sugar.IQ and Abbott's 14-day wear, one-hour warmup sensor, and cleared
Dexcom's G6 Pro Q (professional CGM) and non-intensive app.

▪ Under the leadership of new Commissioner Dr. Scott Gottlieb, FDA was active this
year in the areas of digital health and real-world evidence. The Digital Health Pre-Cert
program - essentially TSA PreCheck for companies developing medical apps - began in earnest as an
open-ended venture seeking public feedback at a workshop in January. Now, with nine pilot
companies enrolled (most of which have connections to diabetes), FDA intends to release a working
model by the end of 2018 (clock is ticking!) prior to a 2019 "test phase," in which the program will be
piloted and iterated accordingly. We're excited to see the form that Pre-Cert takes in 2019 and
beyond - a common sentiment expressed regarding digital health regulation is that "something's
gotta give," as there's no way FDA could possibly keep up with the deluge of digital products.
Fortunately, the Gottlieb-led FDA is committed to reducing burden and driving innovation in this
vertical.

◦ Dr. Gottlieb and co. are leaving no stone unturned, with plans to: (i) modernize
the 510(k) program; (ii) streamline the De Novo process; and (iii) enhance use of real-
world evidence.

7. Decision Support for MDI Users Gets Far More Attention; What Kind of
Outcomes Should We Expect? Why Hasn't Basal Insulin Titration Taken Off?

▪ In the past five years, pumps have dominated the automated insulin delivery
discussion. This year highlighted another critical frontier: decision support for people
on injections, who comprise the majority of intensive insulin users globally. How
closely can these MDI decision support systems approximate pump/CGM hybrid closed loop, and at
how much lower cost? At DTM, we saw promising hypoglycemia data from the ongoing RCT testing
CGM-based insulin dosing decision support in MDI users with Dexcom's G5, TypeZero algorithms,
and Novo Nordisk smart pens (NFC-enabled NovoPen5Plus and NovoPen Echo Plus). Dexcom's
acquisition of TypeZero could pave the way for a Dexcom-driven MDI insulin dose decision support
app - complementing its partnership with Lilly. Meanwhile, Abbott is supplying a next-gen FreeStyle
Libre for Bigfoot's Inject MDI titration platform. Not missing a beat, Medtronic is also moving into
the CGM + MDI ecosystem, announcing plans at its 2018 Analyst Day to launch a "Sugar.IQ Dosing
Assistant" and insulin dose capture by April 2020. It's unclear whether Medtronic will develop its
own in-house dose capture solution or if it might partner with an existing company (e.g., Common
Sensing, Companion Medical, etc.).

▪ Provider-facing decision support remains promising, but is waiting for the right
business models, more widespread use of CGM, a non-traditional HCP acceptance
curve, and bigger investment. DreaMed's Advisor Pro secured FDA clearance this year for
adjusting insulin pump settings, first based on CGM and then updated for SMBG data. We've heard
very little about the limited launch within Glooko's web-based Population Tracker. At EASD,
Medtronic unveiled its new and improved provider-facing Pattern Snapshot 2 for professional CGM.
Projected to launch to a small number of clinics in 4Q18, the second version of this clinical decision
support software has been updated to include tailored therapy recommendations for oral diabetes
drugs - a major win for making professional CGM more useful in type 2 diabetes. Helping PCPs
manage people with diabetes more efficiently may prove to be one of the most critical public health
projects of the next century - given the decrease in appointment duration and the simultaneous
increase in data, building effective, easy-to-use solutions for physicians is more essential than ever.

www.closeconcerns.com 48

https://www.closeconcerns.com/knowledgebase/r/5e3656b7
https://www.closeconcerns.com/knowledgebase/r/5e3656b7
https://www.closeconcerns.com/knowledgebase/r/79cf7ff7
https://www.closeconcerns.com/knowledgebase/r/d1adc3c6
https://www.closeconcerns.com/knowledgebase/r/f1d62955
https://www.closeconcerns.com/knowledgebase/r/1df40d91
https://www.closeconcerns.com/knowledgebase/r/1df40d91
https://www.closeconcerns.com/knowledgebase/r/09af1817
https://www.closeconcerns.com/knowledgebase/r/34e0f6b3#G6_Professional_CGM_Pro_Q_receives_FDA_510k_clearance_for_retrospective_use_approved_for_2_years_in_ALL_people_disposable_transmitter
https://www.closeconcerns.com/knowledgebase/r/da7bcd6f
https://www.closeconcerns.com/knowledgebase/r/a06356d5
https://www.closeconcerns.com/knowledgebase/r/565fd629
https://www.closeconcerns.com/knowledgebase/r/565fd629
https://www.fda.gov/NewsEvents/Newsroom/FDAInBrief/ucm627522.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm627760.htm
https://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm627760.htm
https://www.closeconcerns.com/knowledgebase/r/60b7028e#CGM-based_Decision_Support_with_NN_Smart_PensDexcom_G5TypeZero:_Study_Ongoing_35_Reduction_in_Hypoglycemia_from_Baseline
https://www.closeconcerns.com/knowledgebase/r/24712e43
https://www.closeconcerns.com/knowledgebase/r/84d3162c#Sugar.IQ_Dosing_Assistant_and_Insulin_Pen_Dose_Capture_Launch_Between_Now_and_April_2020_within_two_years
https://www.closeconcerns.com/knowledgebase/r/55254214
https://www.closeconcerns.com/knowledgebase/r/60b7028e#DreaMed_Advisor_Pro_Indication_Updated_to_Support_Pump_Setting_Adjustments_Based_on_SMBG_Alone_Helmsley-Funded_Pivotal_Study_Underway_and_Nearly_Fully_Enrolled_n112
https://www.closeconcerns.com/knowledgebase/r/9606141a#Development_of_a_Computerised_Guideline_Based_Continuous_Glucose_Monitoring_CGM_Directed_Therapy_Algorithm_to_Assist_Physicians_in_the_Management_of_Patients_with_Type_2_Diabetes_


Other flavors of diabetes clinical decision support include Glytec's Glucommander insulin titration
software (very strong hospital outcomes in dual DTM posters) and Lilly's Rimidi partnership
(Rimidi's software will integrate into clinicians' workflows on top of EHRs, providing therapeutic
guidance and identifying optimal treatment plans).

▪ We've also seen efforts to provide solutions for population segments typically
underrepresented in diabetes technology. In October, One Drop launched an Automated
Decision Support (ADS) feature for a small group of active non-insulin-dependent type 2 users. The
feature gives users forward-looking glucose forecasts up to 12 hours ahead based on limited
fingerstick data, food logging, exercise data, and other contextual inputs (e.g., demographics, weight,
A1c). It's unclear whether this solution will have a clinically meaningful impact, but we're
encouraged to see decision support investment in this user group, who comprise the majority of the
global diabetes population and could still benefit from actionable digital tools.

▪ To our surprise, commercial progress has been slim in basal insulin titration apps,
despite at least four FDA-cleared patient-facing products. Glooko's Mobile Insulin Dosing
System (MIDS) received FDA 510(k) clearance in February, but we've heard pretty much nothing
since. Glooko's clinical study investigating MIDS in 240 type 2 patients with Novo Nordisk's Tresiba
is still listed on ClinicalTrials.gov as recruiting with an estimated completion date of April 2019,
pushed back six months from the initial plan. Other "what's-happening-with-them?" FDA-cleared
basal insulin titration apps include Amalgam Rx's iSage Rx, Sanofi's My Dose Coach, and Voluntis's
Insulia. Hygieia has actually made the most tangible clinical and commercial progress of all these
products, reporting positive 1.7% A1c reduction in February and a subsequent commercial
agreement with BCBS Michigan (no copay). Voluntis forged several partnerships back in 2017 to
include Insulia in pilots (e.g., Livongo, Sanofi, Onduo) but we have yet to hear meaningful updates.

◦ We're also wondering how far along these companies are in terms of CGM-
based basal insulin titration. With the exception of the ongoing UVA/Mt. Sinai/
Stanford study, which players are driving the fastest toward recommending dose
adjustments based off of CGM patterns?

8. Stronger Year In Insulin Pumps for Medtronic, Insulet, Tandem; Progress in
Type 2 Devices?; Slow Advancements in Infusion Sets

▪ After a "fragile" insulin pump market in 2017, this year saw a major rebound -
especially for Medtronic and Tandem in the US. Year-to-date worldwide sales for Medtronic,
Insulet, and Tandem (1Q18-3Q18) have increased 26%, 20%, and 72% YOY, respectively. We were
encouraged to see the US market recover for Medtronic and Tandem, who reported ~2-3% sales
declines for 1Q17-3Q17; in 2018, they have seen 28% and 68% US gains year-to-date, respectively.
New products helped both Medtronic (MiniMed 670G scaling, pediatric indication) and Tandem
(Basal-IQ/G6) in 2018, covered in detail above in the automated insulin delivery theme. Insulet had
a solid 2017 in terms of US and OUS sales, and that trajectory has continued into 2018. Though FDA
clearance for the Omnipod Dash system came back in June, Insulet has smartly rolled it out
cautiously in a limited market release; Dash will launch more broadly in early 2019 with the
Bluetooth-enabled pod, touchscreen PDM (locked-down Android phone), and secondary display iOS
apps - though not a gamechanger for Insulet, it moves the company to Bluetooth, modernizes the
PDM, and sets it up for phone control with Horizon. We're excited to see the primary focus on
pharmacy distribution and a no-cost Dash PDM, which should lower the barriers to start on pump
therapy for MDIs and offer a true pay-as-you-go model for payers.

◦ Though Roche exited the US pump market in 2017, it continues to sell insulin
pumps OUS. A big surprise came in July, when the Accu-Chek Solo tubeless
patch pump received a CE Mark - eight years after acquiring the device in 2010. As of
July, Roche planned to initiate a pilot launch "in the coming weeks" in Austria, Poland,
Switzerland, and the UK to be followed by a broader launch in 2019. We haven't heard any
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updates on timing and hope that Roche's long-in-development patch pump sees major
investment in 2019. In July, Roche said it will "soon be engaging FDA" to determine the
Solo's US path.

▪ A surprising number of OUS pump companies plan to enter the US in the coming
years, including Ypsomed, Cellnovo, and SOOIL. Ypsomed's mylife touchscreen durable
YpsoPump was filed with the FDA at the end of May and is expected to enter the US market in
Summer 2019. Cellnovo has been a bit delayed on its timing, now planning to file its Gen 3 system,
which includes the latest handheld with a touchscreen and Android software, with the FDA in early
2019. SOOIL Korea's Justin Walker shared bold plans at ADA to submit the company's smartphone-
controlled Dana RS insulin pump to the FDA/CE Mark with an open communication protocol - an
interoperable pump to meet the wishes of DIY users. Whether it can deliver on this plan remains to
be seen. To our knowledge, Dana RS is the only pump with approved smartphone control apps for
iOS and Android in Europe - a compelling sell for entry into the US market. Insulet plans to launch
its Horizon hybrid closed loop with direct smartphone control in 2H20, and Tandem expects to
rollout direct smartphone control for the t:slim X2 before t:sport launches, implying a launch
around 2H20 or even sooner. While there is room for multiple pump options, it's hard to imagine
the US market could support 7-10 insulin pump companies - three are on the market now, and at
least three more are planning to launch new pumps with automation in the next two years (Bigfoot,
Beta Bionics, Lilly). Can these pump companies offer enough differentiation to expand the market?
Will they strive to tailor their respective products to various niches of the market? How much could
Tidepool Loop integration help?

▪ The type 2 insulin delivery device market is still … loading. Will BD and CeQur help
crack it open in 2019? As of BD's November call, it is "on track" to submit regulatory approvals
for the Swatch type 2 patch pump in the US and the EU "in the coming months." The initial launch is
now anticipated for "late calendar 2019," and with its smart pen and FlowSmart infusion set
discontinued, this pump is a critical product to get right. If the cost of Swatch is truly on par with
that of pen therapy (as promised), and BD delivers on user experience, we can imagine Swatch
attracting many type 2 pen users to pumps. Meanwhile, CeQur acquired Calibra Finesse (One Touch
Via) from J&J in July, giving the company an exciting, FDA-cleared, simple mealtime insulin
delivery patch to complement its own basal-bolus PAQ device. A US launch of Calibra is expected in
mid-2019 via pharmacy distribution and PAQ's FDA submission is now expected in 4Q18, with a US
launch expected in ~2020-2021. Will CeQur successfully launch Finesse and avoid the delays that
have plagued PAQ? Also in the mix are: (i) Valeritas' currently available V-Go (plans for 1H19 launch
of connected Bluetooth dose capture attachment plus Glooko integration); (ii) Sanofi/Verily and
Sensile Medical's "all-in-one" connected patch pump pre-filled with Sanofi insulin (we suspect
launch will fall in the window of 2019-2020); and (iii) Insulet's U500 Omnipod with Lilly (positive
pivotal data presented at ADA; as of November, Insulet/Lilly were working to get the FDA
submission ready).

▪ Infusion set innovation continues to trickle along, with the biggest news in 2018 from
Unomedical (OUS launch of all-in-one Mio Advance), alongside the discontinuation of
BD's FlowSmart MiniMed Pro-set with Medtronic. We are especially excited to see Mio
Advance hopefully launch in 2019 in the US, as it was FDA cleared nine months ago; as we
understand it, feedback has been extremely positive in Europe and the companies are building
inventory to support a US launch. This set is a major user experience upgrade in our view, similar to
the feedback for Dexcom's G6 applicator. Looking to the next-gen of sets/catheters, at DTM,
Convatec's (Unomedical) Dr. Matthias Heschel shared that an upcoming Stanford study will test the
next-gen "coated" Lantern catheter for extended wear over 10 days. The Lantern catheter includes
several slits along the side to allow insulin to flow out of multiple places (e.g., for occlusion or
kinking), and the next-gen version adds a "coating" to suppress the body's foreign body response
over extended wear. Seven-day data shared in an ADA poster (n=16 type 1s) were somewhat mixed,
showing a trend towards reduced insulin action and more hyperglycemia over time, though "safe"
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wear out to seven days. Capillary Biomedical popped up on the radar in a bigger way in 2018 (see
our debut coverage), including posters at several conferences and a successful fundraising round. It
is developing a no-kink (wire reinforced), multi-ported (3 side holes) insulin catheter that provides
"consistent absorption of insulin from day to day and dose to dose." Per an update at DTM, the
company has NIH funding to soon begin a first-in-human trial of SteadiSet, gathering reliability,
safety, and PK/PD data for extended set wear out to seven days and potentially beyond. Capillary's
three-day wear version of SteadiSet was slated for a "late 2019" launch as of August.

9. BGM Focuses on Innovation Around Existing Hardware: Better Apps,
Subscription Bundles with Coaching

▪ Even with tremendous progress in CGM, traditional BGM is not going away anytime
soon. But in a declining fingerstick market, companies large and small have
increasingly moved to innovate around BGM - adding more insightful software/apps,
human coaches, and convenient subscription models. We believe CGM access and
awareness will continue expand as costs drop and more studies are done in type 2; however, in the
near-term future, the majority of people with diabetes will use a BGM to monitor their glucose. This
begs an important question: how can traditional glucose monitoring players provide better
outcomes at lower costs using a BGM? At a high level, Livongo, mySugr/Roche, Onduo, One Drop,
and Dario have taken roughly similar approaches: provide a connected BGM, a useful app, human
coaching, and a zero-hassle bundled subscription service that automatically ships supplies without
insurance/pharmacy hassles. The amount of value these services are providing is significantly
greater than what we saw in BGM five years ago - e.g., One Drop and mySugr/Roche bundles, at the
max price of ~$50 per month, provide unlimited strips and diabetes coaching. In 2013, these would
have been hundreds of dollars per month out-of-pocket - now that's an excellent trend!

◦ Against the backdrop of Platinum Equity's $2.1 billion acquisition of LifeScan,
the BGM player debuted its newest product at EASD: the OneTouch Verio Reflect
BGM, which includes a "Blood Sugar Mentor" that provides on-meter patterns, insights,
and encouragement to the user. At the time, the Verio Reflect was CE Mark-pending, with
launches in France and Germany expected "very soon," followed by Italy and a gradual EU
rollout. At Diabetes Canada, we learned the Verio Reflect is also with FDA and Health
Canada, and a rep estimated that it could launch in both geographies in early 2019.
Immediately following a fingerstick, messages appear on the BGM screen and push to the
Bluetooth-paired OneTouch Reveal app - we loved the use of emojis and the overall
friendly, encouraging feel. Can Platinum Equity carry LifeScan innovation forward? How
will it prioritize innovation on the product front vs. access in smaller economic markets
where many people rarely check their blood glucose?

◦ On a similar tack, Ascensia's updated Contour Diabetes app identifies 14
glycemic trends and provides contextual prompts. The update, which rolled out to
the US, Canada, India, and 21 European countries in May, includes a useful "My Patterns"
feature - it helps users identify glucose trends, prompts general consideration of causes,
and provides some guidance for improvement. While building out its own digital presence,
Ascensia also continues to market itself as "the only meter to connect via Bluetooth with
the Omnipod" - an important move since Roche will be taking over the Medtronic BGM
partnership once the 670G adds Bluetooth.

◦ One Drop announced in September that its new Chrome BGM will send
glucose values directly to the Apple Watch Series 2, 3, and 4 - a first in the
glucose monitoring industry. It's unclear how important this use case is (i.e., no
phone nearby), but we're excited to see this direct BGM-to-Watch trend - many are eagerly
awaiting direct CGM-to-Watch transmission. One Drop also launched Health Records and
Siri Shortcuts, continuing its strong work with Apple. Health Records allows users to grant
their coach permission to view vitals, labs, and medications shared from their EMR to
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Apple Health Records. Meanwhile, Siri Shortcuts enables food logging and average blood
glucose/%-in-range to be communicated entirely via voice.

◦ Livongo will release a medication incentives program in 2019, wherein members
who check blood glucose or blood pressure with a minimum frequency will have their co-
pays waived at the pharmacy for diabetes medications (and eventually hypertension
medications). We love this idea! The company also launched a hypertension management
program in 2018, which will be bolstered in 2019 by the introduction of a cellular-enabled
blood pressure monitor with two-way voice capability.

10. Hospital - The Next Frontier for CGM and Automated Insulin Delivery?

▪ This year reminded us that hospital diabetes care remains grim, with huge potential
for CGM and AID to drive meaningful patient outcomes and reduce hassle for hospital
staff. Unfortunately, the hospital adoption curve seems roughly ~10 years behind the outpatient
market. In other words, in-hospital use of CGM and AID in 2018 is roughly where consumer use of
CGM and AID was at in 2008 - we're seeing early hospital studies and talk right now, but the field is
nascent and begging for the right products, the right outcomes data, and the right reimbursement
models. Indeed, Adam's hospital stay this year - and nearly 100 similar diaTribe.org reader stories
sent via email - reminded us that inpatient glucose management remains difficult, time-consuming
and data-starved with fingersticks, and therefore quite ineffective. Who will push these technologies
into the inpatient setting, where studies frequently show that in-range glucose values during a
hospital stay or in the perioperative setting lead to better outcomes?

▪ In-hospital closed-loop this year was headlined by Dr. Roman Hovorka's Cambridge
team, who presented compelling data at ADA, EASD, and DTM - the inpatient fully closed-
loop system drove profound 6-9 hour/day improvements in time-in-range! Meanwhile, Glytec's
Glucommander insulin titration software continues to show very positive outcomes in the hospital,
including less severe hypoglycemia and hyperglycemia, shorter length of stay, and more time-in-
range. Admetsys did not give an update in 2018 on its hospital closed-loop system (IV insulin/
glucose), though we hope it is still working hard following T1D Exchange's investment just before
ADA 2017. Will we hear more in 2019 on in-hospital AID? Will the academic field shift in this
direction, following Dr. Hovorka's lead?

▪ Talk of CGM in the hospital is gaining momentum. At its Investor Day in early December,
Dexcom shared plans to run at least three hospital studies in 2019, and we hope to see other
companies follow suit. Obviously this is difficult stuff - inpatient CGMs from Medtronic (Sentrino)
and Dexcom/Edwards did not pan out years ago. However, subcutaneous CGM sensors are more
accurate and robust in 2018 - which of the CGM companies is best positioned to penetrate the
hospital setting? At DTM, Mayo Clinic's Dr. Curtis Cook argued that CGM telemetry to a central
nursing station would be the "holy grail," and we were excited to see a large Glucose Telemetry study
started recruiting this year at the VA. Large, multi-center, randomized controlled trials are clearly
still needed to look at outcomes - how does using CGM impact mortality, length of stay,
hyperglycemic/hypoglycemic episodes, and cost? Optiscan Biomedical's OptiScanner 5000 became
the first inpatient CGM to receive FDA 510(k) clearance over a year ago, but we have not heard any
updates since. Will we hear more on commercialization in 2019?

11. Diabetes Technology Drives to Pharmacy, Convenience, More Outcome-Based
Payments

▪ Distribution models are shifting to focus more on convenience, in part reflected by a
larger move to pharmacy distribution. While Abbott's FreeStyle Libre hit major US
pharmacies just two months after FDA approval in September 2017, per Dexcom's Investor Day
earlier this month, Dexcom still considers itself "primarily a DME company." However, the company
is driving towards a greater proportion of pharmacy sales, and by 2023, a "majority" of the US
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business is expected to go through the channel. Dexcom's Investor Day highlighted the benefits of
pharmacy distribution, including a >75% reduction in Dexcom's work effort, a >85% reduction in
time to process claims, and higher profits/margins. In the DME channel it usually takes ~three to
four weeks and an eight-step process to get new patients on CGM vs. the pharmacy channel, which
reduces the process to one to two days and just four steps, decreasing hassle for both patients and
providers. Insulet is also driving towards the pharmacy channel, which will be the primary focus of
its US Omnipod Dash launch. Remarkably, Insulet expects to launch Dash with over 100 million
covered lives in the pharmacy.

◦ As noted in the BGM theme above, companies like Livongo, mySugr/Roche, Onduo,
One Drop, and Dario are all offering flavors of convenience - monthly subscriptions
without insurance or pharmacy hassles, auto-shipment of strips, etc.

▪ We've also noticed a greater emphasis on outcome-based payment models. In arguably
the biggest value- and outcomes-based move we've ever seen in pumps and CGM contracting to
date, Medtronic announced in June the launch of its MiniMed 670G outcomes-based guarantee for
payers; if there is a diabetes-related hospitalization or ER visit for a patient on the 670G, Medtronic
will reimburse it up to a cap of $25,000 over a four-year period. In November, Virta announced it
will now place 100% of its fees at risk, billing for an enrollment fee after one month if 30-day
engagement metrics are met, and following up with subsequent payments only if pre-specified A1c
reductions are achieved. Now that is confidence in the service! Similarly, following an enrollment fee
to cover the costs of customer acquisition and materials, Omada places 100% of its fees at risk based
on participants achieving weight loss goals. We hope to see more outcome-based commitments such
as these - beyond aligning incentives, they give payers a low/no-risk safety net to deploy new
technologies.

12. Big Tech Companies, Especially Google/Verily and Amazon, Delve Deeper into
Healthcare and Diabetes in 2018

▪ For the most part, large technology companies - formerly deemed "non-traditional
healthcare players" - spent 2018 buttressing their positions in diabetes. Healthcare is a
huge financial opportunity, and since chronic disease drives a large share of global health spend and
kills productivity, diabetes/obesity/related metabolic conditions are natural investment targets for
companies with large footprints, near-inexhaustible resources, moonshot thinking, and technical
know-how.

◦ Google/Verily: Verily has forged ahead with its Dexcom and Sanofi partnerships, as
Onduo (Sanofi-Verily joint venture) is expected to scale in 2019, Google/Verily is
expanding its AI retinopathy detection research pilot to Thailand, and the Dexcom-Verily
Gen 2 sensor could launch by the end of 2020. (Based on no mention at Dexcom's Investor
Day, we'd be shocked if the Gen 1 Verily sensor launches at all.) Google also brought
highly-regarded health executives Dr. Toby Cosgrove (former Cleveland Clinic CEO) and
Dr. David Feinberg (former Geisinger CEO) on board to help spearhead health efforts. The
only setback for Verily, albeit not unexpected, was news that it is discontinuing the
glucose-sensing contact lens project due to technical challenges.

◦ Amazon: Amazon made three noteworthy healthcare splashes this year, first by
announcing plans with JP Morgan and Berkshire Hathaway for an independent healthcare
company for US employees (led by Dr. Atul Gawande), then by breaking into the pharmacy
sector with the acquisition of PillPack, and finally by launching a line of medical devices
under the "Choice" brand name, beginning with affordable BGM and blood pressure
monitor products. Will we ever see an Amazon CGM? Could CGMs ever get an over-the-
counter indication and be sold without a prescription?

◦ Apple: From our standpoint, Apple is the only big tech company that was less active in
diabetes in 2018 than in 2017 (at least from a rumor perspective). In September, One Drop
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announced that its new Chrome blood glucose meter will send data direct-to-Apple Watch,
a first in the glucose monitoring field (i.e., no nearby phone needed). Predominant
noninvasive glucose sensing rumors from last year have fallen by the wayside, though
Apple is a member of the FDA's Digital Health Pre-Cert program and we did notice that
several former C8 Medisensors employees now work at the company. Of course, Apple
already has an existing relationship with Dexcom to get CGM data direct-from-
transmitter-to-Watch (primary display), and at Keystone 2018, Dexcom CEO Kevin Sayer
said to expect this connection sometime next year. Apple's September event showed it is
very committed to healthcare through the Apple Watch, which has some excellent new
features - the ability to take an ECG right on the wrist, Atrial Fibrillation detection (AFib),
and fall detection.

◦ Fitbit: Fitbit opened the year with a $6 million investment in CGM startup Sano,
stimulating questions on future plans: Acquisition? Incorporation of a minimally-invasive
CGM into the body of a smartwatch or activity tracker? A data integration partnership to
pull glucose data from Sano sensors into Fitbit devices? Simply to better understand CGM?
Sano sent an interesting survey in October with more product details and potential pricing
on its minimally-invasive wellness CGM, though the planned ~early 2019 launch timing
feels unlikely at this point. Also in the glucose monitoring arena, One Drop was mentioned
as a "key" health app introduced for the Ionic smartwatch in 2Q18; we haven't heard
updates on Fitbit's Dexcom data display app since it was positioned for a 2H18 launch in
May. Also notable was Fitbit's acquisition of the MIT Media Lab-spawned Twine Health
and its B2B2C coaching platform. In September, the company launched the Fitbit Care
coaching platform, already selected as a preferred health coaching solution by Humana.
Chronic disease, and specifically diabetes, are obviously a focus for Fitbit going into 2019.

◦ Samsung: WellDoc and Samsung launched a 12-week Diabetes Wellness Program (DWP)
in the US in March. The non-prescription, non-regulated DWP is a 12-week "program"
within Samsung Health that provides interactive quizzes and videos, a logbook for food,
exercise, sleep, medication, and blood glucose, plus immediate feedback on glucose entries
and rewards for achieving goals. It's great to see this partnership advance, since it was first
announced in late 2014. Samsung and Insulet also announced a collaboration in November
to work on direct smartphone of the Omnipod (launch with Horizon in 2H20).

Most Highly Read Closer Look Reports in Technology

▪ Automated Insulin Delivery (AID) Competitive Landscape - Updated as of December 19,
2018

▪ FDA releases special controls for 510(k) "integrated CGM" as part of Dexcom G6 clearance: high bar
for accuracy - Includes enthusiastic interviews with Drs. Daniel DeSalvo, Henry Anhalt, Roy Beck,
Zan Fleming, Bruce Buckingham; more detail on Senseonics, which does seem to meet the accuracy
bar

▪ FDA clears Dexcom G6 with factory calibration, creates lower-risk 510(k) path for "integrated CGM"
(iCGM) to speed innovation and interoperability - 10-day automatic shutoff (no restart); US launch
late in 2Q18, with OUS in 2H18 following CE Mark; more on paradigm-shift in regulatory to 510(k)
with special controls

▪ Tandem 2018 Analyst Meeting - Control-IQ launch in summer 2019 with iPump designation; t:sport
in 2H20; record Q3 sales of $42-$44 million rise 56%-63% YOY; first OUS sales

▪ CGM Competitive Landscape - Updated as of December 27, 2018

▪ Medtronic 2018 Analyst Meeting - Drive into MDI via standalone CGM, insulin dose capture,
decision support, new business unit; CGM gamification (Inner Circle); 670G OUS, Sugar.IQ hypo
prediction by next April
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▪ Lilly Diabetes Blogger Summit 2018 Highlights - Lilly's new pump unveiled for first time: no screen,
talks to Dexcom G6, embedded algorithm, wireless handheld, disk w/ ~2-in diameter; Both AID and
smart pen/dose titration to in ~2-3 years

▪ Dexcom G6 begins limited US launch - our test drive of factory calibration, new inserter, slimmer
transmitter; broader launch starts June 4th

▪ Abbott receives CE Mark for "FreeStyle Libre 2" with Bluetooth and optional high & low alarms;
scan still required -

▪ Onduo launches its virtual clinic for type 2 diabetes at no cost for BCBS members in GA, SC, and AR
- Includes app, coaching, unlimited BGM supplies

▪ Dexcom acquires TypeZero, bringing AID algorithms for pumps and MDI in-house; strong
competitive move

▪ Dexcom Investor Day 2018 - Sales to at least double in five years to $2.0-$2.5 billion (conservative);
Verily disposable CGM by end of 2020; pharmacy to be "majority" of US business

▪ FDA approves Medtronic's Guardian Connect mobile CGM, US launch in May-July with Sugar.IQ
app; no dedicated receiver!

▪ Tidepool will submit Loop to FDA, the DIY iPhone app for automated insulin delivery; a paradigm
shift for the field? -

▪ 1Q18-2Q18 Diabetes Technology Industry Roundup - Breakout 1H18 for CGM as sales of ~$1.2
billion rise 60% YOY; Strong pump sales of ~$1.3 billion rise 20% in 1H18, while BGM declines ~1%

Most Highly Read diaTribe.org Articles in Technology

▪ FreeStyle Libre Now Available in Major US Pharmacies

▪ Are Blood Glucose Meters Accurate? New Data on 18 Meters

▪ Abbott's FreeStyle Libre - Transforming Glucose Monitoring Through Utter
Simplicity, Fingersticks Aside!

▪ Abbott's FreeStyle Libre Approved in US to Replace Routine Fingersticks

▪ Medicare Now Covers Abbott's FreeStyle Libre CGM

▪ Dexcom G6 Review: No Fingersticks CGM, One-Button Insertion, and 10-Day Wear

Most Unexpected News/Things We Got Wrong

Glucose Monitoring

▪ Creation of iCGM 510(k) regulatory pathway with G6, simplifying the regulatory process but
creating high accuracy standards

▪ FreeStyle Libre crossing 1 million users globally - far faster than we expected

▪ Few updates at Dexcom's first Investor Day, especially no updates on the non-intensive type
2 diabetes efforts or pilots

▪ Major FreeStyle Libre regulatory wins in 2018, including Libre Gen 2 with alarms in Europe
and approval of 14-day/1-hour warmup in the US - neither was pre-announced as under review

▪ J&J LifeScan's divestiture to Platinum, a private equity firm with no diabetes experience

▪ New LifeScan Verio Reflect BGM - debuted at EASD

▪ CMS finally allowing CGM use with smartphone apps - a reasonably fast (for CMS) update
after the initial G5 approval
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▪ Slow progress on direct-to-Apple Watch Dexcom CGM transmission - Apple talked about
this at its own conference in June 2017, but a launch won't happen until 2019; One Drop did launch
this for its BGM faster than we expected

▪ Fingerstick data from DCCT convincingly showing time-in-range links to
complications (Beck et al., Diabetes Care 2018)- this relationship was certainly not a given
with the limited data provided by seven-point BGM profiles (e.g., no overnight data)

▪ Dexcom G6 follow-on clearances for Professional CGM and Non-Intensive App - neither
product was previously announced

▪ Dexcom/Verily Gen 1 disposable CGM appears to be shelved in favor of Gen 2 (launch by
end of 2020)

Insulin Delivery (AID, Pumps, Smart Pens, Devices)

▪ Faster-than-expected smartphone pump control and interoperability momentum - four
companies joining JDRF's open protocol initiative work, Tidepool Loop, Bigfoot, Insulet Horizon
(2H20 launch), Tandem iPump FDA submission, many FDA talks from Dr. Courtney Lias and team

▪ Tidepool taking on a Loop app FDA submission - we would have guessed Loop would remain
as a DIY category

▪ Tandem obtaining G6/iCGM integration with Basal-IQ at launch, even though it submitted
with G5

▪ Smart pens: 2019 launch timing for Novo Nordisk portfolio of smart pens, 2019 FDA submission
for Lilly; no updates from Sanofi

▪ Dr. Fran Kaufman retiring from Medtronic Diabetes

▪ Insulet pushing back its hybrid closed loop launch to 2H20 - surprising considering how
many studies it has already done

▪ Roche actually launching Solo in Europe, following years of development

▪ Bigfoot continuing to plan for a 2019 pivotal study (Q2) without running at least one pre-
pivotal clinical study (though it does have extensive modeling and simulation experience, which are
clear assets and do bring advantages)

▪ Beta Bionics adding the Eversense CGM to the iLet - while in line with its public benefit
corporation mission, integrating two CGMs is a lot to take on!

▪ Tandem's t:sport still in its pipeline (2H20 launch) - given few updates in 2017, we would
not have guessed this was still in development

▪ Lilly's openness at Blogger Summit - unusual for a pharma company to give a look at the in-
development pump and smartphone app (launch in 2019-2021)

▪ Medtronic's MiniMed 670G $25,000 Payer Performance Guarantee - while in line with
Medtronic's focus on outcomes-based payment, this was a strong statement early in the 670G's
commercialization

▪ Minimal commercial progress in infusion sets, given the high need - BD discontinued its
Pro-set, Unomedical/Medtronic have still not launched MiniMed Mio Advance in the US (nine
months after FDA clearance), though it is available in Europe. Capillary Biomedical's set looks very
promising.

▪ BD discontinuing its smart pen program - this pipeline project was right up BD's alley;
however, the company is investing in digital health (Briight app) and a type 2 patch pump

▪ Sanofi/Verily/Sensile patch pump development - Sensile is an unlikely choice
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▪ Ypsomed and Cellnovo planning to launch in the US (Ypsomed under FDA review, Cellnovo
submission in early 2019)

▪ JDRF investing in all-in-one, single-patch on-body pump/CGM systems (EOFlow and
SFC Fluidics) - while these would be excellent for on-body burden, 7-14 day CGM sensor wear times
and 2-3 day pump wear times are not close to alignment; is this commercially viable without
significantly improved infusion catheters?

▪ CeQur acquiring Calibra from J&J, and outcomes data showing only modestly positive
glycemic benefits relative to pens

▪ WaveForm (AgaMatrix) plans to develop AID with an unnamed pump, in addition to its
novel CGM

Data, Digital Health, and Connected Care

▪ Dexcom acquiring TypeZero - while a clear strategic move, a full acquisition seemed less likely
than continued partnership

▪ Medtronic acquiring Nutrino - same as above

▪ Few updates from Abbott on analytics and decision support, aside from Bigfoot and
FreeStyle LibreLink

▪ Little commercial/partnership progress in insulin titration apps - with at least four FDA
cleared, we expected more momentum here

▪ Limited studies of smart pen-based insulin titration with CGM, aside from ongoing study
at UVA/Stanford/Mt. Sinai

▪ DreaMed Advisor Pro De Novo Clearance under new "insulin therapy adjustment device"
category

▪ Forward-looking glucose prediction moves forward with Sugar.IQ (launch by April 2019)
and One Drop (for type 2 non-insulin users) - will these be accurate and useful?

Key Questions for 2019

Glucose Monitoring

▪ What are the biggest barriers in CGM adoption? To what extent would adoption
accelerate with: (i) better payer coverage; (ii) more awareness; (iii) more HCP willingness to
prescribe? (iv) different products?

▪ Where will CGM adoption go in type 1 diabetes in 2019? When will CGM eclipse pump
penetration in the US in people with type 1 diabetes? What about in Europe?

▪ How will CGM be deployed in different patient populations and use cases, especially in
type 2 diabetes? - e.g., professional vs real-time, 24/7 vs. quarterly, coaching vs. no coaching,
remote monitoring, etc. Will we see more CGM studies/pilots in type 2 diabetes in 2019?

▪ What is the future of BGM as no-calibration, lower-cost CGM becomes widely used?
How will Ascensia, LifeScan, Livongo, Roche adapt?

▪ Will Roche acquire Senseonics?

▪ Will we see any iCGM submissions in 2019?

▪ Will Dexcom move to 14-day wear/1-hour warmup with G6?

▪ Will FreeStyle Libre adoption continue at the current pace? Will G6 allow Dexcom to catch
up on the user base front?
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▪ What is the status of FreeStyle Libre 3? Will FreeStyle Libre 2 come to the US? Will FreeStyle
Libre get a pediatric indication in the US?

▪ Will Medtronic get non-adjunctive labeling/reduced calibration for Guardian Sensor
3?

▪ Will Senseonics scale in 2019, especially US reimbursement?

▪ Will pharmacy distribution of CGM become more common in 2019?

▪ Will EASD have more on diabetes technology in 2019? We've been shocked at the notable
absence of tech updates there, aside from the industry symposia. How could EASD catch up to
ATTD?

Insulin Delivery (AID, Pumps, Smart Pens, Devices)

▪ How much will automation expand the pump market? Will pumps ever get to 40%
penetration in the US in type 1 diabetes?

▪ Will Omnipod Dash accelerate Insulet's US growth, particularly without automation?

▪ Will smart pens/caps hit more commercial scale in 2019, particularly with Novo Nordisk's
market entry, continued progress from Companion Medical, and Lilly's potential market entry?

▪ Will Tandem's t:slim X2 receive iPump status? What will the standard look like? Will
Tandem successfully launch Control-IQ in summer 2019?

▪ Will Diabeloop launch in France in early 2019? How widely will it expand in Europe in 2019?

▪ Will Bigfoot start its pivotal in 2019?

▪ Will BD's type 2 patch pump launch in 2019?

▪ Will CeQur/Calibra's Finesse patch device launch in mid-2019? What will reimbursement
look like?

▪ When will Insulet/Lilly file the U500 Omnipod? Could it launch in 2019?

▪ Which companies will choose to integrate with Tidepool Loop? Will companies take
Insulet's path - having their own AID system alongside Tidepool Loop integration? Will Tidepool
Loop offer compelling advantages over other smartphone-controlled systems?

▪ How many insulin delivery device companies can the market support? Will Ypsomed,
Cellnovo, and SOOIL actually submit to FDA/launch in the US? Will Tandem and Valeritas scale
internationally? Will Kaleido scale within Diabeloop's system?

▪ How will less expensive "substitutes" for AID compare to use of a pump/CGM - e.g., will
smart pens/CGM/dosing advice approach the time-in-range seen with pump-based hybrid closed
loop? How well could someone with type 2 do with BGM and insulin dosing advice? If SGLT-2s are
approved for type 1 diabetes, could they offer high time-in-range with CGM, making pumps less
attractive?

▪ How will patients, providers, and payers choose among AID options? Even at this point,
the products will have meaningful differences in form factor, burden, algorithm aggressiveness,
personalization, and beyond.

▪ Will the four-year pump warranty cycle go away, in favor of ongoing subscription/pay-as-
you-go models?

▪ Will we see more studies of AID in type 2 diabetes?
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Data, Digital Health, and Connected Care

▪ Will basal insulin titration apps see more uptake and commercial activity in 2019
(e.g., Voluntis, Glooko, Amalgam, Sanofi, Lilly, Novo Nordisk)? What is holding these
products back? Are business models and reimbursement the challenge? Is it hard to raise money for
these products? Given the obvious need, why isn't there more traction?

▪ Will we see more studies of MDI/CGM decision support?

▪ Will Virta and Onduo scale in 2019? What will unlock their growth - Reimbursement? Lower
pricing with more economies of scale? Longer-term data? More time to engage with payers?

▪ Will clinical decision support see more traction in 2019 - DreaMed Advisor Pro,
Medtronic Pattern Snapshot 2, Dexcom Clarity? Will it be reimbursed? Will early-adopter
clinicians be open to the advice?

▪ Will SMBG-based glucose prediction (e.g., One Drop) actually drive better outcomes?

▪ Will we see CGM-based bolus calculators from Abbott and Dexcom, now that both have
trend arrow adjustment guidelines published?

▪ Will we see more Big Data analyses of global CGM users - e.g., what is average time-in-
range, time in hypoglycemia globally?

▪ Will the AI-based retinopathy tools scale? What other applications of AI will we see in
diabetes technology?

▪ Will digital DPPs be reimbursed by Medicare?

What's Coming in 2019?

Below, we enclose the pipeline products we are aware of, though we acknowledge this list is likely not 100%
complete. We have done our best to be as comprehensive as possible based on the most recent public updates
we've heard.

Glucose Monitoring

Abbott

▪ Expansion of FreeStyle Libre 2 launch in Europe. Possible submission to FDA and US
launch?

▪ Pediatric claim down to age 4 in US? Currently under FDA review; already available in EU
down to age 4.

▪ Launch of LibreLinkUp remote monitoring app in US?

▪ Start of Bigfoot US pivotal trial of Loop with next-gen, continuous communication
FreeStyle Libre. Could this next-gen sensor also be submitted as a standalone sensor in 2019?

AgaMatrix/WaveForm

▪ Cascade CGM now slated for a 3Q19 EU launch - 14-day wear, one cal/day

▪ Cascade CGM US pivotal study expected from September-November 2019 ahead of December
2019 FDA filing.

Ascensia

▪ BGM integration with Insulet Dash (set to launch broadly in the US in early 2019)

▪ Progress on Voluntis basal insulin titration integration(?)

DarioHealth
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▪ Expand B2B2C channel through clients such as Giant Eagle.

▪ DarioEngage coaching platform reaching more scale.

Dexcom

▪ G6 Professional ("Pro Q") to launch in 2019 - fully-disposable

▪ Lower-cost G6 transmitter launching in 2019

▪ 14-day wear and 1-hour warmup enhancement for G6 (?)

▪ Direct-to-Apple Watch transmission (?)

▪ More smart pen/decision support pilots

▪ AID launches for Diabeloop (early 2019) and Tandem Control-IQ (summer 2019)

▪ Tidepool Loop integration?

GlySens

▪ The gen 3 Eclipse fully implantable CGM system is expected to enter clinical studies in 2019.

Intuity Medical

▪ Raised $70 million in January 2018 to support commercialization of all-in-one POGO
Automatic BGM. FDA clearance came nearly two years ago - will this product finally launch in 2019?

LifeScan (Platinum Equity)

▪ OneTouch Verio Reflect launch possible in EU, Canada, and US in 2019.

Medtronic

▪ Sugar.IQ hypoglycemia prediction (four hours ahead) on track to launch by April 2019

▪ Guardian Connect Android OUS availability expected by April 2019.

▪ More updates on Inner Circle CGM gamification program?

▪ Project Harmony CGM with "adaptive calibrations" and "non-adjunctive" to launch
between now and April 2020.

Pops! Diabetes Care

▪ Launch of all-in-one BGM and digital platform expected in early 2019.

Roche

▪ Accu-Check Guide Link (BGM) integration with next-gen Bluetooth-enabled Medtronic
pumps (likely available between April 2019-April 2020).

Senseonics

▪ Likely PMA supplement for non-adjunctive dosing and calibration reduction for
90-day implantable Eversense in US. Also a PMA supplement for MRI indication.

▪ 180-day US Eversense XL pivotal trial (n=125). iCGM is an "opportunity," but is taking a
back seat to non-adjunctive dosing, calibration reduction, and 180-day wear in US.

▪ End 2019 with ~10,000 US Eversense users and >500 US HCPs certified to perform
insertions/removals.

▪ Automated insulin delivery progress: (i) Publishing of first phase of Beta Bionics iLet trial
with Eversense; and (ii) Roche-Senseonics-TypeZero 180-day hybrid closed loop pivotal study to
begin by the end of 2018.

▪ Renew distribution contract with Roche?
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Insulin Delivery (AID, Pumps, Smart Pens, Devices)

BD

▪ Type 2 patch pump expected to launch in limited fashion in late calendar 2019. As of
November, regulatory submissions in the US and EU were expected "in the coming months."

Beta Bionics

▪ Insulin-only AID pivotal to begin in 2H19 (FDA approval for pediatrics and adults expected in
2H20).

▪ Bihormonal pivotal study to start in late 2019/early 2020.

Bigfoot Biomedical

▪ US pivotal trial of Loop AID system expected to start in 2Q19 with Abbott's next-gen
FreeStyle Libre (14+ years). Anticipated 2020 launch.

▪ No pivotal timing on Inject (auto-titration injection system), but presumably to be studied
in 2019 given projected 2020 launch.

Biocorp

▪ Easylog (reusable smart pen cap) expected to launch in EU in 1Q19 and US in 3Q19.

Capillary Biomedical

▪ "Late 2019" launch of a three-day wear version of SteadiSet - extended wear, no-kink (wire
reinforced), multi-ported (3 side holes) insulin catheter that provides "consistent absorption of
insulin from day to day and dose to dose."

▪ NIH-funded first-in-human trial of SteadiSet wear out to 7 days and potentially beyond
(no precise timing provided).

Cellnovo

▪ Expects to file Gen 3 system with FDA in early 2019 - locked down Android phone handheld
controller.

▪ Hybrid closed loop trial with TypeZero inControl AP algorithm and Dexcom CGM?

▪ Inclusion in Diabeloop's DBLG1 hybrid closed loop system?

Common Sensing

▪ Next-gen pen cap with longer battery life, enhanced accuracy expected in mid-2019.

Companion Medical

▪ EU launch in 2019 through distributors.

Convatec (Unomedical)

▪ US Launch of MiniMed Mio Advance?

▪ Upcoming Stanford study will test the next-gen "coated" Lantern catheter for
extended wear over 10 days. Large, multicenter study to begin in 2019.

CeQur

▪ US launch of Calibra Finesse (OneTouch Via) bolus patch insulin delivery device in
mid-2019 (under new name).

Diabeloop
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▪ Gradual launch of DBLG1 hybrid closed loop system in early 2019 to align with availability
of Dexcom's G6. Broader launch in 2Q19 in countries TBD.

Insulet

▪ Omnipod Dash PDM will broadly launch in the US in early 2019 with pharmacy
distribution and the touchscreen PDM offered at no cost. Dash is also CE-marked and
international launch planning is underway - could we see this in 2019 too?

▪ A fourth IDE study (pre-pivotal) of the Horizon hybrid closed loop system will soon
test real-world use in 20-30 people.

▪ Potential 2019 launch of Lilly-partnered U500 Omnipod? Management last said in
February that this timing was on track, but as of November the submission still had not gone into
FDA.

Lilly

▪ Connected Care (AID and insulin dose support) launches are expected in a cadence
over 2019-2021.

▪ FDA submission of connected pen is expected in 2019, suggesting that "Integrated Insulin
Management" system (smart pen + Dexcom G6 + app) may be the first AID product to market.

Medtronic

▪ US launch of Mio Advance infusion set?

▪ NIH-funded FLAIR trial (advanced hybrid closed loop vs. 670G) expected to begin
March 30, 2019. The advanced hybrid closed loop with auto boluses is expected to launch by April
2020 with remote monitoring and >80% time-in-range goal.

▪ "Sugar.IQ Dosing Assistant" and insulin pen dose capture expected by April 2020.

Novo Nordisk

▪ NovoPen 6 and Echo Plus to launch in EU in early 2019. Reusable Bluetooth pen
attachment for reusable FlexTouch pens later in 2019 (in EU). 2019 US launches of both products
are theoretically possible, though the company hasn't confirmed that.

◦ NovoPen 6 and Echo Plus will be NFC-enabled (not Bluetooth) and therefore
ideal for clinic upload at launch.

◦ Data partnerships with Dexcom, Glooko, Roche will allow partners to integrate Novo
Nordisk insulin injection data into their platforms.

Roche

▪ Broader EU commercialization phase of Solo tubeless patch pump. FDA submission?

Tidepool

▪ Tidepool Loop observational study expected to start in early 2019, enrolling ~150-300
current Loop users.

▪ More pump and CGM partners for Tidepool Loop? (Currently, Insulet is the only device
partner.)

Tandem

▪ US launch of Control-IQ expected in Summer 2019. Pivotal trial is fully enrolled (n=168).

◦ t:slim X2 was submitted to FDA as an iPump - will we see a decision and
special controls in 2019?

◦ Control-IQ algorithm will be submitted to FDA in spring 2019.
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▪ Launch of mobile app for secondary display in "early 2019"

▪ International Basal-IQ (PLGS w/ G6) launch expected in "early 2019" (unclear if
Canada, EU, or both). Control-IQ will launch OUS roughly 6-9 months behind the US, implying
early/mid-2020.

Valeritas

▪ V-Go SIM, the Bluetooth-enabled dose capture accessory will launch by the end of
1H19 with Glooko integration.

▪ V-Go international expansion - New Zealand, Australia, Italy, Austria, Germany, Slovakia,
Czech Republic, and potentially China (where the medical device registration process has
commenced).

Ypsomed

▪ mylife YpsoPump expected to launch in US in summer 2019. An open protocol YpsoPump
is expected to be available "within two years"

Data, Digital Health, and Connected Care

Amalgam

▪ News on collaboration with Hygieia?

▪ Basal+GLP-1, basal-bolus titration FDA clearance?

DreaMed

▪ Advisor Pro is in a Helmsley-funded, multi-site clinical study. Three-month data could
read out in early 2019 (ATTD?).

▪ Might we see the Advisor deliver MDI decision support and/or direct-to-patient
guidance in 2019?

Glooko

▪ Clinical study investigating MIDS (mobile insulin dosing system) in 240 type 2
patients with Novo Nordisk's Tresiba is still listed on ClinicalTrials.gov as recruiting with an
estimated completion date of April 2019. Might MIDS launch more broadly in 2019?

Glytec

▪ Updates on partnerships with Livongo, Onduo?

Hygieia

▪ More reimbursement traction following positive arrangement with BCBS Michigan
(provided to eligible type 2s at no cost).

Livongo

▪ Launch medication incentives program and voice-enabled blood pressure monitor.

▪ Incorporate professional CGM (FreeStyle Libre Pro) and insulin titration (Glytec,
Voluntis)?

▪ USCF-initiated RCT (SUGAR) comparing Livongo for Diabetes vs. iHealth BGM and
unlimited strips will read out at ADA (3-month results) and DTM (6-month results).

▪ Expand horizontally into other chronic conditions (e.g., dyslipidemia).

▪ More focus on Medicare/Medicare Advantage populations.

mySugr (Roche)
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▪ Incorporate Novo Nordisk smart pen-derived insulin dose data into app?

▪ Bolus calculator clearance in US in 2019?

▪ More scale for bundled coaching/unlimited strips?

▪ More of a central hub for Roche's device-agnostic ecosystem?

▪ Surpass 2 million users in 2019?

Omada

▪ Launch hypertension and diabetes management programs with connected BGM and
blood pressure cuff in 2019.

▪ PREDICTS DPP RCT underway, with primary completion date of December 2019.

Onduo

▪ Following a year-long pilot featuring <10,000 enrollees, Onduo will scale broadly in
2019. Onduo will deploy Orpyx foot ulcer prevention sensors in select patients in 2019. We're not
sure if insulin titration from Voluntis and Glytec or telehealth/education from Amwell, Mytonomy,
and AADE have yet rolled out through Onduo. However, people intermittent real-time CGM sprints
(in the context of the rest of the Onduo intervention) have anecdotally resulted in 3%+ A1c
reductions!

One Drop

▪ "Automated Decision Support" (glucose level prediction) for insulin-dependent users?
A version for type 2s not on insulin launched in October 2018.

▪ Direct Chrome BGM-to-Apple Watch communication launched in 2018 - will we see more
features updates in 2019?

Virta

▪ Additional publications from Virta's ongoing non-randomized, controlled trial (e.g.,
two-year diabetes data? two-year prediabetes data? NASH data?).

Verily

▪ Expand AI retinopathy screening work to Thailand (in addition to India).

Voluntis

▪ Scale Insulia basal titration in the US?

▪ Updates on partnerships (Onduo, Livongo, Sanofi, Ascensia, Welldoc)?

▪ Updates on Basal-bolus, basal+GLP-1, NPH titration?

Welldoc

▪ Scale the Samsung-partnered Diabetes Wellness Program, BlueStar C, BlueStar, and
BlueStar Rx?

▪ Connect to fitness wearables, BP cuffs, and wireless scales for the hypertension and
weight management modules?

▪ Launch a Welldoc app for type 1 diabetes? Would this include insulin titration from the
Voluntis partnership?
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Big Picture

Themes

1. Beyond A1c Validation Accelerates: DCCT Analyses on Time-in-Range (70-180)
and Hypoglycemia (<70) Show Link To Severe Outcomes

▪ Following 2017's Beyond A1c consensus on reporting CGM metrics, 2018 saw the
conversation move towards validating CGM-based outcomes beyond A1c. And what a
year it was! Jaeb's Dr. Roy Beck left the audience at ADA in awe with a presentation of a post hoc
analysis of the DCCT; by using seven-point-profile fingerstick data from the classic study as a proxy
for time-in-range, he showed that the percent of fingerstick readings between 70-180 was actually
highly correlated with the development/progression of retinopathy and microalbuminuria - it
looked parallel to the relationship with A1c. Time-in-range was 52% in the DCCT intensive
treatment group vs. 31% with conventional treatment (p<0.001), corresponding to a mean glucose of
160 mg/dl vs. 233 mg/dl. Further, time-in-range was just 32% in those that developed the
retinopathy and microalbuminuria outcomes vs. 42%-44% in those who didn't. Notably, the hazard
rate for developing retinopathy was increased by 64% for each 10 percentage points lower time-in-
range. Compared to the group with time-in-range >50%, those at <30% had a nearly seven-fold
higher risk of developing retinopathy - wow. These results were subsequently published in Diabetes
Care along with co-authors Dr. Richard Bergenstal, Dr. Tonya Riddlesworth, Dr. Craig Kollman, Dr.
Zhaomian Li, Adam Brown, and Kelly Close. Upon seeing the data, Dr. Irl Hirsch concluded that the
paper connects the dots and can now be used "to correlate between time-in-range and
complications." When reviewing the data at DTM, Dr. Beck echoed this point: a "compelling case"
can now be made for regulators to accept CGM-measured time-in-range as meaningful endpoint for
clinical trials. Another Diabetes Care publication that has received a lot of air time at conferences
came from Prof. Weiping Jia's group in Shanghai, plus Medtronic's Dr. Robert Vigersky: The study
detected a significant inverse relationship between time-in-range and the prevalence/severity of
retinopathy (p <0.001) in hospital-based Chinese adults with type 2 diabetes (n=3,262): less time
spent in-range correlated with greater retinal damage. A repeat DCCT with CGM would be too
expensive, lengthy, and unethical, so we're very glad to see these clever re-interpretations of old data
and prospective study designs in efforts to validate time-in-range. We still see room for more
prospective research among the ~1.5 million CGM users worldwide, but the data so far has more
than shaken out in support of the clinical adoption of outcomes beyond A1c (especially when taken
in tandem with patient preference).

▪ What will it take for FDA to accept time-in-range as an accepted effectiveness
endpoint? Will we ever see devices and drugs indicated for improving time-in-range
or reducing hypoglycemia? CDRH's Dr. Courtney Lias perhaps gave the best glance under the
Agency's hood in a talk on surrogate measures at DTM. From her perspective, it's all about
specificity. She urged the community to come to agreement on the context of metrics beyond A1c:
Are we talking about clinical management, guidelines, and regulatory? Does it make more sense to
push for the inclusion of time-in-range in device product labels (could probably be approved without
this consideration) or medication product labels (e.g., SGLT-2s in type 1 diabetes, where the time-in-
range improvement could be substantial). Similarly, she and others at FDA have raised concerns
over the clinical significance of time-in-range: What difference in time-in-range is considered
clinically significant? How do we address the fact that three hours at 68 mg/dl looks less healthy
than 30 minutes at 50 mg/dl (when time 70-180 mg/dl is reported)? The answer to the latter
question (some form of area under the curve or LBGI) seems easier to come to than the answer to
the former question, though we imagine great progress will be made on both fronts in the coming
year.
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▪ What are "normal" CGM stats in people without diabetes? Where should the goal
posts be set? Dr. Beck answered this question (well, he presented data on behalf of Dr. Anne
Peters) at EASD with his presentation of T1D Exchange data on CGM metrics in healthy individuals.
Across the entire enrolled cohort, mean glucose was 99 mg/dl, and mean standard deviation (SD)
was 17 mg/dl, resulting in a coefficient of variation (CV; SD divided by mean) of just 17%. Time-in-
tight-range of 70-140 mg/dl was 97% (!) in this group of people without diabetes (2% were >140
mg/dl, 1% were <70 mg/dl). These data really show how far we have yet to go in normalizing blood
glucose in diabetes! Put differently, current benchmarks with AID for excellent glucose management
in type 1 diabetes might be a mean glucose of <154 mg/dl, time-in-range of 70%+ (with the wider
70-180 mg/dl), and a CV of <33% - this suggests that even hybrid closed loop is still pretty far from
what people without diabetes experience. We cannot wait to see this data published, along with all
kinds of sub-analyses of factors like sex and race and carbohydrate consumption. We imagine it will
soon be cited with regularity as a long-term "North Star" for diabetes therapies.

▪ Dr. Beck also applied the DCCT retrospective analysis technique to hypoglycemia,
finding a significant correlation between measured glucose <70 mg/dl and subsequent
severe hypoglycemia in the DCCT. This data has yet to be published, but was presented at
DTM. The relationship in the trial was strongly statistically significant (p<0.001), as only 4% of
individuals without a single reading <70 mg/dl during the 7-point test had a severe hypo in the
subsequent three months, while 14% of those who had ≥4 readings <70 mg/dl proceeded to
experience ≥1 severe hypo. A similar relationship also held for number of readings <54 mg/dl. Dr.
Beck commented that we can "probably" make a compelling case for an interaction between
measured biochemical hypoglycemia and severe hypoglycemia, though more data is needed to make
a strong case for that validation - he proposed critically evaluating more of the available data and
determining if more data are needed. We actually see an easier path moving forward for broad
acceptance of hypoglycemia than for time-in-range, since it appears to correlate so strongly in the
near term with the costly, devastating outcome of severe hypoglycemia. A real-world, Big Data,
prospective examination should be possible here, linking CGM-measured time <70 and <54 mg/dl
with severe hypoglycemia events.

2. Diabetes Prevalence - and Cost - Continues to Climb: US Spending +26% in Last
Five Years as Type 2 Prevalence Hits 14%

▪ The prevalence and cost of diabetes rose, unsurprisingly, to new heights in 2018. In
March, ADA published an updated cost of diabetes analysis for 2017 (the organization has published
this study every five years since 1997). In 2017, diabetes-related costs in the US reached $327 billion,
growing 26% (after adjusting for inflation) from $245 billion in 2012; this was a larger jump than
the 21% inflation-adjusted increase between 2007 ($202 billion) and 2012. The ADA attributed this
cost growth to rising diabetes prevalence (24.7 million diagnosed in 2017 vs. 22.3 million in 2012) as
well as more money spent on medical care per patient ($9,601 in 2017 vs. $8,417 in 2012, up 14%
without adjusting for inflation vs. an 11% increase in prevalence). The two primary cost drivers in
2017 were (i) non-diabetes drugs ($71.2 billion) and (ii) inpatient hospital care ($69.7 billion), while
spending on diabetes drugs came in at a distant third, at less than half the total cost of non-diabetes
drugs ($34.6 billion). Additionally, a few prevalence updates were given in 2018, and there was little
reason to believe that the curve has bent from the 425 million global estimate in 2017. Most notably
in September, the CDC gave its most recent update on diabetes prevalence, showing that 14% (~46
million) of US adults have diabetes, per NHANES data from 2013-2016. Similar CDC reports in
2007, 2011, and 2014 stated US adult diabetes prevalence rates of 10.7%, 11.3%, and 12.3%,
respectively (see below). Of note, 9.7% (~32 million) of adults have diagnosed diabetes and 4.3%
(~14 million) have not been diagnosed - meaning that nearly one-third of people with diabetes don't
know it. A separate concerning study published in the Journal of General Internal Medicine in April
suggested that screening for diabetes and prediabetes in accordance with 2015 US Preventive
Services Task Force (USPSTF) criteria showed a sensitivity of only 47% (95% CI: 45%-50%),
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meaning that less than half the population with true diabetes or prediabetes would screen as such.
Taken together, this degree of human and financial cost is undoubtedly unsustainable, and we need
to continue to push toward innovative thinking in incentives alignment, public-private partnerships,
and especially prevention to stem the tide of diabetes before it reaches the severity expected in 2030.
This said, we find it important to acknowledge how many amazing strides have been made in recent
years. From GLP-1s and SGLT-2s to CGM and remote monitoring, we are certainly at a rapidly-
evolving point in diabetes care, and we expect outcomes only to improve as uptake of these
innovative therapies and technologies improves.

◦ Taking a more macroscopic view, a study published in Diabetes Care in March
projected that the global economic burden of diabetes would climb 88% to $2.5 trillion
(from $1.3 trillion in 2015) by 2030 if prevalence/mortality trends continue. Perhaps even
more concerningly, the economic burden of diabetes would still reach $2.1 trillion in 2030
(up 62% from 2015) even if countries meet (i) the WHO target to halt the increase in
diabetes prevalence and (ii) Sustainable Development Goals (SDG) to reduce premature
mortality from non-communicable diseases. This is a sobering finding, but it does mean
that achieving SDG and WHO goals will keep diabetes-related costs at 1.8% of average
GDP (otherwise, this could climb to 2.2% of GDP). Moreover, meeting these public health
targets could reduce diabetes-related mortality by 11%, from >3 million deaths annually in
2015 to ~2.8 million annually in 2030 (more on rising mortality below the graph).

◦ On an individual level, a separate Diabetes Care study from the CDC associated type 2
diabetes with ~$70,000 in total excess medical expenditures, per person, in the 10 years
before and after diagnosis. This finding furthers the case for prevention and risk factor
management in mitigating skyrocketing diabetes costs: Even without a diagnosis of
diabetes, dysglycemia and its associated comorbidities have a sizable impact on healthcare
expenditures.

▪ In August, the NIH published the 3 edition of Diabetes in Americard , a hulking
>1,300-page compendium on the alarming state of diabetes, 23 years after the 2nd

edition was published in 1995. Notably, the third edition had been >10 years in the making at
the time of publication, and it shows as most of the data are ~5-10 years old. That said, it is certainly
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an impressive epidemiological anthology. While the NIH puts a positive spin on Diabetes in
America - highlighting declining rates of some complications and cardiovascular disease mortality -
the reality is highly concerning. Prevalence of both type 1 and type 2 diabetes remain high and shows
no signs of declining: 36% of American adults live with prediabetes (>84 million individuals, as
discussed in the two-pager Fact Sheet), up 29% from 2003-2006. Almost 500,000 hospital
discharges occur each year for either hypoglycemia (288,000) and DKA (158,000), and these rates
are up five-fold and 58%, respectively, since 1995. The risk ratio for heart disease in those with
diabetes was pinned at 1.9-2.5 compared to those without diabetes, and diabetes now accounts for
44% of all cases of end-stage renal disease, up from 35% in 1995. To our understanding, these trends
can be attributed to the increase in the sheer number of people living with diabetes: While incidence
of type 2 diabetes has flattened in most recent years, people are living longer with the disease, and
the healthcare system is realizing the impact of this trend.

▪ In the 12 months ended June 30, 2018, diabetes accounted for 21.4 deaths per 100,000
people (age-adjusted) according to the CDC's National Center for Health Statistics'
interactive dashboard - up slightly from 21.2 per 100,000 in the same time frame
ended 2Q17. While three-month death rates have fluctuated between 19.4 and 23.6 per 100,000
people since the beginning of 2016, the overall trend is quite clear: Mortality due to diabetes is on a
slow climb, possibly driven by increased prevalence of the disease, as people live longer with
diabetes. Indeed, the 2016 Global Burden of Disease Study published in May 2018 found that,
despite a 22% decrease in overall mortality from 1990 to 2016 in the US, there was a notable
increase in the share of mortality due to diabetes over the same time period. Seeing as CV events are
the most common cause of death among people with diabetes, we hope this curve will bend if
substantially greater uptake of GLP-1s and SGLT-2s can be achieved. That said, recent data indicate
that CKD may be emerging as an even greater concern than CV disease among patients with
diabetes, apparently growing to leverage a greater burden on patients as HCPs become ever-better at
managing CV risk - clearly, solving just one of the morbidities facing people with diabetes won't be
effective in the long run.

▪ Type 1 prevalence, while not known exactly, can be estimated at ~1.3 million in the US.
A September BMJ study identified adult type 1 prevalence at ~1.2 million (0.5%) based on 2016 and
2017 data (n=58,186) from the CDC's National Health Interview Survey (NHIS). According to
Diabetes in America,167,000 youth in the US were living with type 1 in 2009; CDC's latest diabetes
report, using 2015 data, estimates that 193,000 people under age 20 in the US had either type 1 or
type 2 diabetes. By our calculation and based on these data, the total number of adults and children
with type 1 comes to ~1.3 to 1.4 million. For reference, ADA estimates ~1.25 million US children and
adults have type 1 diabetes.

3. Rhetoric on Insulin Pricing Continues with Numerous Proposals but Little Firm
Action As of Yet

▪ Perhaps more than in any recent year, 2018 saw substantial activity - or rather,
rhetoric - surrounding insulin pricing and poor patient access to insulin. As public
outrage over insulin list prices (which have tripled from 2002 to 2013) has been sustained at a fever
pitch, several stakeholders made news with proposed actions to address this crisis:

◦ In May, ADA published a white paper on insulin access and affordability, reflecting the
thinking of a working group assembled by the ADA Board of Directors in the spring of
2017.

◦ In June, CMS announced a new potential pricing scheme that would allow patients to buy
insulin outside of insurance at a lower list price resembling that paid by insurance plans
after rebates are including. Sanofi expressed support for this alternative pricing scheme
after the proposal was initially disclosed, but it never became reality.
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◦ Also in June, AMA released a statement urging the Federal Trade Commission and Justice
Department to take action on rising insulin prices, calling for greater transparency from
manufacturers and PBMs.

◦ In October, Minnesota's attorney general filed a lawsuit against Lilly, Sanofi, and Novo
Nordisk for "price gouging" of insulin, making MN the first state to go to court with
manufacturers on this front.

◦ In November, the co-chairs of the Congressional Diabetes Caucus released a report
detailing findings of an inquiry to determine the causes of rising prices for insulin. Their
findings highlighted several policy recommendations, including (i) encouraging value-
based contracts between insulin makers and PBMs, (ii) standardized fees to replace
rebates between insulin makers and wholesalers, (iii) increased transparency in disclosing
value and volume of rebates, (iv) linking patient out-of-pocket costs to negotiated prices
instead of list prices, and (v) encouraging generic manufacturing and addressing patent
extensions.

◦ Also in November, JDRF called on 23 of the 25 largest US health insurance plans to reduce
insulin costs by passing rebates to patients.

◦ In December, Senator Elizabeth Warren introduced legislation that would create a
government-run pharmaceutical manufacturer to mass-produce generic drugs, including
insulin. The odds are next-to-zero for passage through Congress, but this high-profile
action reflects growing popular sentiment for radical disruption of the status quo in
pharmaceuticals.

▪ This torrent of activity (by no means an exhaustive list) reflects pressure from the real
human element of this tragedy. Posts like this one were all too commonplace on social media in
2018, as patients vented frustration, anger, and sadness over insulin affordability. As we push
onward into 2019, we hope that this energy is focused into real action. As we have remarked in the
past, it's essential that all stakeholders across the system - industry, payers, PBMs, and others - stop
the practice of reductionist finger-pointing and start sharing the responsibility of meaningfully
addressing this complex issue. We imagine that 2019 will only build upon the fire and fury already
surrounding this issue, and we're particularly curious to see whether any governmental action will
impact insulin accessibility. Our sincerest hope is that substantive action that will improve patient
lives comes from this movement.

▪ Seemingly in response to growing public pressure, manufacturers stepped up to the
plate with programs designed to address insulin affordability and accessibility -
though many remain skeptical of the value these add. Perhaps most impressive was the
two-stage rollout of Sanofi's VALyou Savings Program, which caps the out-of-pocket costs for each
of Sanofi's insulins (Lantus, Admelog, Apidra, and Toujeo) at $99 for a 10 mL vial or $149 for a box
of five SoloStar pens; the program was launched for Lantus and Admelog in April then expanded to
include Apidra and Toujeo in November. Importantly, the program is available to all uninsured and
commercially-insured patients not on Medicare or Medicaid, and Sanofi reported that 6,500
patients utilized had utilized the program at the start of November. We' re curious to see how these
numbers rise with the addition of Apidra and Toujeo to the program and what the breakdown is for
what products are being accessed. For its part, Lilly introduced the Diabetes Solution Center in July
2018 to serve as a dedicated helpline to connect US patients to most affordable Lilly insulin option.
Notably, the company's market research found that 400,000 people with diabetes in the US could
benefit from this Solution Center, but we're still eagerly awaiting data from Lilly regarding how
many patients have used this resource to date. Stepping back, although we applaud these efforts, we
have often heard from HCPs that "affordability programs" like these are more often than not limited
in the impact they can have, and the logistical barriers involved are simply impractical for patients
and busy HCPs. In the words of one prominent endocrinologist, "I have never seen a pharmaceutical
based 'lower cost insulin plan' work because they require a prescription, which requires access to
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health care, which is the issue. And the paperwork is too much: Even I might need to stop seeing
patients because the paperwork is too much. But I will be convinced when I see it helping these
patients. I have been doing this for over 30 years and have yet to see a solution that worked ..." Thus,
our enthusiasm is certainly tempered, and we increasingly feel that more radical action will be
necessary although we also believe, in turn, more of these programs would work if the HCPs were
just not dealing with so many "workflow" issues that seem unduly challenging to address.
Importantly, net profits and net profit margins remain relatively high at the healthiest companies in
the diabetes industry. To be sure, it's difficult to decouple diabetes franchise profitability from
overall profitability (we imagine that other areas in which R&D spending is relatively lower may
bolster overall numbers). However, Novo Nordisk - for which diabetes comprises a majority of the
company's business - is very transparent on this front and reported net diabetes profitability marks
well above 30% for 2017 (2018 numbers will be available soon). With such high profitability, it's not
unreasonable to hypothesize that there is more potential opportunity to expand patient access
programs at these companies.

4. National Diabetes Prevention Program Scaling Through Technology, but Still a
Ways to Go; In Light of Virta and DiRECT, Debates Over Definition and Durability
of Type 2 "Reversal"/"Remission"

▪ Last year, Noom Health became the first digital DPP to achieve full CDC recognition -
now, there are 11 fully-recognized digital DPPs, including Omada Health, Canary
Health, Retrofit (Livongo), Good Measures, and Yes Health. At WCPD earlier this year,
CDC's Dr. Ann Albright was a major proponent of this trend, commenting that "we absolutely must
utilize technology - there is no question. We'll never get to scale of anything unless we use digital."
She bolstered this idea with an unsurprising statistic: although virtual DPP providers make up ~10%
of the total CDC-recognized programs, they administer 50% of all interventions. That means, on
average, virtual providers have served ~620 people, while in-person sites have served ~70 people;
almost 90-times greater reach for digital providers! Omada has, on its own, administered the DPP
for over 150,000 individuals, and an RCT ("PREDICTS") of its intervention is expected to read out
in January 2020. CMS is still not broadly reimbursing for digital DPP, and has essentially been a
black box - when we asked about coverage status at AADE, CMS' Ms. Nina Ashford-Brown had no
news to report, but noted that any virtual reimbursement model would come out of CMMI, and that
letters to CMS Administrator Dr. Seema Verma and CMMI Director Mr. Adam Boehler "go a long
way."

◦ All in all, National DPP enrollment (virtual and in-person) shot up in the first
half of this year, from ~75,000 in January to ~235,000 in August. We're not sure
if this ramp continued into the back half of the year, but we're glad to see that awareness
and referrals are growing. Unfortunately, this also means that as of August, the DPP had
only intervened in 0.3% of the 84 million Americans with prediabetes. There is a lot of
work to do!

▪ Debates over the definition and feasibility of diabetes remission have surfaced as a hot
topic in light of data from the likes of Virta and Prof. Roy Taylor's DiRECT trial. Virta
published one-year data in February (60% type 2 diabetes "reversal"), followed by two-year follow-
up data in a poster at Obesity Week in November (54% diabetes "reversal"); meanwhile, the DiRECT
study presented at IDF 2017 showed that severe caloric restriction sent 46% of the intervention arm
into diabetes remission - the only significant predictor of response to the intervention was lower
diabetes duration.

◦ What does it truly mean to have diabetes "reversed" vs. in "remission"? Virta
defines "reversal" as A1c <6.5% and off of all diabetes medications except for metformin,
and DiRECT defined remission as A1c <6·5% after at least two months off all diabetes
medications. Have you "reversed" diabetes if you are on metformin? Metformin is
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currently not indicated for prediabetes, so what does it mean to have an A1c <6.5% but still
be taking the drug - is that remission but not reversal?

◦ What about durability - once someone is in reversal/remission, what do they
need to do to stay there? What will kick them back into diagnosed diabetes? Is there a
"critical period" after which these interventions are less likely to be effective (perhaps
within six years, as Prof. Taylor suggested)?

◦ Calorie restriction, continuous remote care, and/or high carb/low fat diets
are showing lots of promise to fight back against diabetes, but it will be important
to define reversal and remission consistently and to ensure that the aspirational terms
aren't causing patients to have unrealistic expectations.

5. New Treatment Algorithms Underscore Patient-Centricity, Importance of
Cardiovascular Disease, and Increasing Role of Technology

▪ In a groundbreaking year for outcomes beyond A1c, ADA/EASD and ACC (endorsed by
ADA, for the first time) each authored new diabetes treatment guidelines with a
strong emphasis on the importance of preventing and treating CV and renal disease.
Very notably, GLP-1s are now recommended as the first-line injectable over basal insulin, and
GLP-1s and SGLT-2s are recommended for those with ASCVD (either class) or ASCVD with
predominant HF/CKD (SGLT-2s preferred). Not only is this a key step forward in promoting greater
uptake of these classes for the purpose of lowering CV risk, but they also reflect a broader movement
toward more truly patient-centered care in diabetes. That these recommendations are explicitly
emphasizing patient-centricity as the most important aspect of diabetes management is a major
positive for people with diabetes. HCPs are now advised to discuss treatment plans at least twice a
year, and patient preferences and needs (e.g. cost, lifestyle, comorbidities, mental health, SES) are
fundamentally factored into treatment decisions, all with an eye toward promoting adherence and
improving long-term outcomes. These recommendations underscore the need for a collaborative
treatment approach and comprehensive CV risk reduction in type 2 diabetes; to this end, as part of
the "major paradigm shift beyond glucose control" for diabetes treatment triggered by GLP-1
agonists and SGLT-2 inhibitors, the ACC guidelines suggest that cardiologists be incorporated into
the broader healthcare provider team for people with type 2 diabetes, which can be fragmented,
episodic, and focused on treating acute events (we agree!).

▪ In all guidelines, "rankings" of SGLT-2 inhibitors and GLP-1 agonists align, preferring
therapies with cardioprotective indications. Lilly/BI's Jardiance (empagliflozin) is
recommended as the preferred SGLT-2 inhibitor based on its FDA-approved indication for reducing
risk of CV death in patients with established CVD. Importantly, these recommendations were
constructed before J&J's Invokana (canagliflozin) received a CV indication from FDA for reducing
risk of three-point MACE in those with established CVD, as well as prior to the release of full results
from the DECLARE CVOT for AZ's Farxiga (dapagliflozin), which found a statistically significant
benefit on a primary composite endpoint of heart failure and CV death. We have confirmed with the
ADA that the results for the latter are currently under review by the PPC for a living Standards of
Care update in early 2019. In GLP-1s, Novo Nordisk's Victoza (liraglutide) is recommended as the
preferred agent based on its indication for reducing risk of three-point MACE in secondary
prevention. To this writing, Victoza remains the only GLP-1 with a CV indication, though topline
REWIND data for Lilly's Trulicity indicate this will likely change in the near future. Other GLP-1
agonists are not ranked in the ACC guidelines, though the ADA/EASD consensus statement
recommends semaglutide second and exenatide third. We continue to be somewhat surprised by
this ranking given semaglutide's (Ozempic's) stunning efficacy on both metabolic and CV outcomes,
but we also understand that the data from SUSTAIN 6 (CVOT for Ozempic) aren't as statistically
robust as those from LEADER (for Victoza). Still, we'll be intrigued to see whether this holds when
SUSTAIN 6 and newly-released PIONEER 6 (for oral semaglutide) results are pooled - on the basis
of which Novo Nordisk hopes to gain a CV indication for Ozempic.
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▪ The ADA's 2019 Standards of Care were updated to align with the preceding new
treatment algorithms, and a brand new diabetes technology section was added as well.
Strong CGM recommendations for adults with type 1 diabetes and a dedicated automated insulin
delivery section comprised encouraging updates, though a smattering of oddities included a separate
FreeStyle Libre section and a conservative read on pediatric and type 2 CGM use - though we're
pretty certain that the conservative nature will disappear with more data, particularly that from
randomized controlled trials. While we love seeing "expert opinion" cited, we also know the ADA is
relying on more robust data as payers will likely pay the most heed to this. Nonetheless, the greater
focus on diabetes technology is certainly a sign of progress. With respect to the "paradigm shift"
toward patient centricity, the ADA made a number of refinements across demographics and other
personal factors: We noted stronger recommendations on NAFLD/NASH evaluation, an expanded
and more specific section on language in diabetes, and more personalized (though still a bit general)
nutrition guidance. Notably, new algorithms were created to guide HCPs in (i) simplification of
insulin therapy among older adults for whom de-intensification is appropriate; and (ii) treating new-
onset type 2 diabetes in overweight youth, an increasingly important issue.

6. Big Data: Hype or Reality? Real World Data in Diabetes Management: ADA
Consensus Coming Soon

▪ With increasing use of connected glucose monitoring, clinical data from millions of
patients, and machine learning, researchers and scientists can theoretically learn
from real-world data like never before. However, guidelines around data
standardization and interoperability are desperately needed. At the JDRF/Helmsley Big
Data in T1D Workshop in August, much of the meeting's less-structured conversation focused on
data aggregation and harmonization, just scratching the surface of big data utilization. As JDRF's
Dr. Dan Finan noted, that in itself is indicative of a gap in the field - data standards must be built
and all parties have to agree to share it in an interoperable manner if efforts in big data are going to
take off. That said, the excitement around big data is outpacing deliverables so far, as even basic
questions on the state of diabetes care remain unanswered - How many people have type 1 diabetes
in the US? How much does severe hypoglycemia cost the US healthcare system? What is average
time-in-range in CGM users globally? What level of time-in-range drives the lowest costs to the
healthcare system? Answering these questions will require linking data sets that don't currently talk
to each other - and may report in different ways.

▪ Real-world data (RWD) has garnered more attention as of late, especially the potential
to better understand more underrepresented populations. Indeed, the ADA hosted a
symposium on this very topic in November to inform an ADA consensus publication on the use of
RWD in diabetes. The authors aim to publish the manuscript in Diabetes Care in June-July 2019.
We were particularly intrigued to hear the FDA's perspective on the use of RWD in diabetes
regulatory decisions from the Agency's Dr. Peter Stein. While he acknowledged the benefits of RWD,
especially in helping with post-market surveillance studies, ultimately, he believes RCTs will remain
the gold standard in determining safety and efficacy. From our view, RCTs are extremely important,
but their generalizability to broader patient populations is low, and Big Data will help answer
questions that simply cannot be answered in RCTs. Similar to the JDRF/Helmsley Big Data in T1D
Workshop, issues of standardization and establishing guidelines around data definitions, data
linkage, and data sharing were of paramount concern at the ADA symposium. These seem like
addressable problems to us, although the field will need just as much coordination as it took to
establish the key CGM data benchmarks in 2017 (70-180, <70, <54, etc.).

7. ADA Takes First Steps in Addressing Therapeutic Inertia as Part of Potentially
Groundbreaking >Three Year Initiative

▪ In November 2018, ADA hosted a one-day Summit on Therapeutic Inertia, bringing
together a wide range of stakeholders to discuss drivers of and solutions to
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therapeutic inertia. The Summit represented phase 1 of a three-phase, >three-year initiative from
ADA, underscoring the organization's commitment to addressing this issue in diabetes care more
substantially than has ever been done before. Therapeutic inertia - which the great Dr. Kamlesh
Khunti defined as the failure to advance or to de-intensify therapy when appropriate to do so -
remains a formidable barrier in meeting therapeutic targets. At every stage of diabetes management,
including diet and exercise, oral monotherapy, oral combination therapy, insulin initiation, and
insulin intensification, therapeutic inertia has a detrimental effect on efforts to find the best
treatment for each individual patient. Despite the emergence of several new efficacious diabetes
drugs in recent times, only a miniscule fraction of the patients who could be benefitting from these
drugs are actually taking them. Even in European countries with relatively broad, low-cost access to
novel therapies, two-fifths of patients are not achieving A1c targets. Surely, therapeutic inertia is
playing a key role in this important disconnect, and there was broad consensus at the meeting that
effectively addressing the issue will require solutions that target patients, providers, and healthcare
systems.

▪ Several important themes emerged from the ADA Summit, including the criticality of
primary and team-based care and the role of EMRs in promoting care coordination,
the need for more patient touch-points and the role for community outreach and
telehealth, and the debate over prescriptive guidelines vs. need to recognize disease
heterogeneity. On this last point, ADA's Chief Scientific, Medical, and Mission Officer Dr. Will
Cefalu provided an encompassing quote on the important tension that must be addressed while
tackling therapeutic inertia: "For years we have been going to more individualized approaches. What
we've heard today is that we need to be more prescriptive. I find this challenging. I think that to
address therapeutic inertia, you might be right - we might need to be more forceful, especially after
years of doing the opposite of being more individualized." Importantly, this call for more explicit
recommendations in professional guidelines echoes what we've heard in past years from thought
leaders, the main idea being that busy HCPs (and especially PCPs) need more concrete
recommendations and less decisions to make in choosing therapy. To be sure, though, offering more
prescriptive recommendations while maintaining the ethos of patient-centered care presents an
important challenge. Overall, three broad areas of action emerged from the diverse discussions
taking place at the summit: the need to (i) better support physicians, (ii) better support patients, and
(iii) fix the healthcare system. We're extremely curious to see what next steps ADA will take in
addressing therapeutic inertia. With such a broad problem and a wide range of stakeholders
involved, effective consensus will be difficult to reach and to implement. We're pleased to see broad
agreement from stakeholders on the importance of addressing this issue, and we're excited for
what's to come from ADA. In terms of what to look for in the coming months, ADA hopes to publish
a white paper on the key points of action from the meeting.

8. At Least 13 Notable Leadership Changes in Diabetes in 2018

Here are some of the most significant leadership changes that happened in diabetes in 2018.

Big Picture

Company/Organization Leadership Change
ADA Ms. Tracey Brown named new CEO (May 2018)

JDRF CEO Mr. Derek Rapp to step down in 2019 (October 2018)

FDA Dr. Alain Silk assumes role of Acting Diabetes Diagnostic Devices

Branch Chief in May as Dr. Stayce Beck becomes Acting Deputy Office

Director of Personalized Medicine and Molecular Genetics

T1D Exchange Ms. Dara Schuster hired as CEO; former CEO Dana Ball steps down

Diabetes Technology
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Company/Organization Leadership Change
Dexcom Executive Chairman Terry Gregg retires from Board of Directors; CEO

Kevin Sayer adds role as Chairman of BOD (August 2018)

Glooko Mr. Russ Johannesson appointed CEO as Mr. Rick Altinger becomes

EVP of Corporate Development (April 2018)

Insulet Ms. Shacey Petrovic to assume CEO role in new year as Mr. Patrick

Sullivan retires (September 2018)

Livongo Mr. Zane Burke tapped as CEO, as Mr. Glen Tullman becomes

Executive Chairman; CMO Dr. Jennifer Schneider promoted to

President (December 2018)

Medtronic Diabetes CMO Dr. Fran Kaufman to retire (December 2018)

Roche Mr. Michael Heuer takes over for Mr. Roland Diggelmann as head of

Roche Diagnostics

Diabetes Therapy

Company/Organization Leadership Change
Bayer Mr. Stefan Oelrich now heads Bayer's pharma division (September

2018)

MannKind Appoints Dr. David Kendall as Chief Medical Officer (February 2018)

Sanofi Mr. Dieter Weinand now leads Sanofi's new Primary Care business

(September 2018)

Semma Therapeutics Dr. Bastiano Sanna appointed as new CEO (May 2018)

Zealand Pharma Ms. Britt Meelby Jensen to step down as CEO (November 2018)

Most Highly Read Closer Look Reports in Big Picture

▪ ADA releases new cost of diabetes analysis for 2017 - Non-diabetes drugs (for
comorbidities) and hospital stays represent largest cost categories; Prediabetes spending missing
from analysis

▪ Dr. Anne Peters takes a stand against harassment

▪ New ADA/EASD consensus report for managing hyperglycemia in type 2 diabetes
released at EASD 2018 - Strong emphasis on patient-centered care; groundbreaking
recommendation of GLP-1 agonists and SGLT-2 inhibitors for CVD, heart failure, and/or CKD; weak
endorsement of CGM

▪ DCCT time-in-range analysis published in Diabetes Care, linking time in 70-180 mg/dl
to complications; a major victory for BeyondA1c validation - Uses 7-point fingerstick data
collected in DCCT; TIR was 52% in intensive group vs. 31% in conventional group; Dr. Roy Beck first
presented data at ADA 2018

▪ Dr. Irl Hirsch's Annual DT&T Rant: "Difficult to Conclude Our System Has Improved
for Our Patients or for Us" - Concerning update on the "dysfunctional" "intolerable" system
from Dr. Hirsch: Rising drug costs, insulin quality concerns, continued admin burden

▪ ACP publishes controversial guidance on type 2 diabetes: Sets A1c goal between
7%-8%; Recommends relaxed pharmacotherapy at A1c <6.5% and for patients 80+
years-old - Theme of "individualization," but no actionable steps for clinicians to implement
personalized care; Zero mentions of CGM, GLP-1s, SGLT-2s, or combo therapy (egregious
oversight); Thoughts from Drs. Buse, Garg, Hirsch, Cefalu, Grunberger
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▪ Amazon, Berkshire Hathaway, and JPMorgan announce independent healthcare
company for US employees - Company still in planning phase, but expected to be "free from
profit-making incentives and constraints"; Initial focus on technology and cost-cutting; Our
questions

▪ CDC releases new NHANES data on diabetes prevalence among US adults - Total
diabetes prevalence reaches all-time high of 14% in US adults (2013-2016 NHANES data); 9.7%
diagnosed, 4.3% undiagnosed (one-third!); considerable increase from 12.3% reported in 2014 and
10.7% in 2007

▪ NIH releases Diabetes in America (3rd ed.), first update in 20+ years on alarming
state of diabetes in the US - 42 Chapters posted here, over 1,300 pages, mostly older data from
>5 years ago summarizing stats on prevalence, complications, and healthcare usage

▪ CDC releases 2017 Diabetes Report Card - With 1.4 million new cases of diabetes in 2015,
prevalence hits 30.3 million among adults (12% of US adult population); 84.1 million Americans
have prediabetes and only 12% know it; Statistics by race, education, geography

Most Highly Read diaTribe.org Articles in Big Picture

▪ What's a "Normal" A1c? When is it Misleading?

▪ 42 Factors that Affect Blood Glucose?! A Surprising Update

▪ How Many Factors Actually Affect Blood Glucose?

▪ A Three-Minute Diabetes Breakfast That Changes Lives?

▪ Do You Have Extra Diabetes Supplies You No Longer Need?

Most Unexpected News/Things We Got Wrong

▪ ACP published highly-controversial guidelines recommending an A1c target of 7%-8%
for most adults with type 2 diabetes, as well as relaxation of treatment at an A1c of
6.5% and for those over 80 years old. These guidelines were widely criticized as potentially
harmful and overly-focused on A1c by the diabetes community - at the same time, we see this is a
very apt example of professional organizations not working together as closely as they could. It
should not have been such a surprise that ACP saw this so differently.

▪ Washington state passed a ballot measure that precludes the passage of future soda or
junk food taxes. A similar measure in Oregon was rejected, and both propositions were criticized
for similarly misleading campaigns that purported to prevent taxes on "groceries." Meanwhile,
California legislators were strong-armed (in large part by the beverage industry) into signing a
12-year moratorium on local soda taxes. We didn't anticipate this anti-momentum in left-leaning
states.

▪ Amazon, Berkshire Hathaway, and JPMorgan announced plans to establish an
independent healthcare company for US employees. This institution is expected to serve
close to one million individuals, both representing a novel endeavor in US healthcare delivery and
reflecting ongoing frustration with the existing healthcare system.

▪ Cigna acquired PBM Express Scripts in a $52 billion deal that has since received final
regulatory approval. This marks the second merger of a large, influential insurer and
PBM, after CVS (which includes PBM CVS Health) completed its acquisition of Aetna
in November.

▪ A very proactive FDA took a number of notable actions across a variety of areas: For
example, new guidance was released to expedite generic drug approval, the first therapy was
approved through "Real-Time Oncology Review," FDA launched a new Nutrition Innovation
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Strategy, and the agency took substantial action to simplify and streamline biosimilar approval
(insulin included).

▪ Big players invested in prescription delivery, including Amazon's billion-dollar acquisition of
PillPack and Express Scripts' investment in MedAvail, which makes a self-service kiosk to dispense
prescription meds.

▪ New evidence indicates that, over the last few years, the burden of both amputations
and CKD has risen in the US. Despite the emergence of high-quality therapies over the last
decade (one class, SGLT-2 inhibitors, is known to directly improve the latter), people with diabetes
are not seeing improvements on two very important endpoints.

▪ 23 international stakeholders in diabetes granted ~$32 million in funding to Hypo-
RESOLVE, a four-year research initiative aimed at better understanding the causes and prevention
of hypoglycemia. We were thrilled to see a large-scale, multi-disciplinary program focus solely on
this key glucose outcome.

Key Questions for 2019

▪ What other Beyond A1c validation work is low-hanging fruit? What could be done with
the ~1.5 million global CGM users? Can companies band together to create larger data sets?
Can CGM data be linked to EMR data and claims data?

▪ How will CDRH and CDER respond to the growing push for validation of CGM
outcomes? What additional evidence will the Agency ask for, if any? What indications based off
CGM data are most likely to be granted first, in what products, and in what section of the label?

▪ Can the National DPP scale by orders of magnitude?

▪ Will the Center for Medicare & Medicaid Innovation (CMMI) act on a demonstration
project/pay for virtual DPPs?

▪ Will we see any strong governmental action on drug pricing? What's to come from either
Congress or FDA on this front?

▪ And what action will manufacturers and insurers take in the face of ever-growing
insulin pricing controversy? Will we see more affordability programs or greater passing of
rebates on to patients?

▪ What will be included in ADA's nutrition guidelines, scheduled to be released in 2019.

▪ How will the recent Texas decision on the Affordable Care Act impact coverage,
insurance availability, protection for pre-existing conditions, and other facets of the ACA in the
coming year?

▪ What will come of Google's aggregation of healthcare talent - Drs. Robert Califf, Toby
Cosgrove, David Feinberg, etc. - in 2019?

▪ Will we see the soda/junk food tax movement rebound, following the recent blows in
Washington and California? How can the field better demonstrate the impact of these measures
on a community's health and wellbeing?

▪ What will we learn about PBMs? These "black box" players in the US drug pricing scheme are
poorly understood by most and their negotiations/rebates are legally protected. But stronger and
stronger calls for transparency could bring them into the light.
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Obesity

Themes

1. Obesity Prevalence Continues to Rise, with Few Signs of Slowing Down

▪ CDC released its annual state-by-state obesity data for 2017 in September, with
prevalence once again exceeding 20% in all US states and territories. Seven states
(Alabama, Arkansas, Iowa, Louisiana, Mississippi, Oklahoma, and West Virginia) reported obesity
rates >35% (up from only five in 2016). Only two states (Colorado and Hawaii) and the District of
Columbia had rates below 25%. Compared to 2016, adult obesity rates significantly increased in six
states, including Iowa, Massachusetts, Ohio, Oklahoma, Rhode Island, and South Carolina. What's
worse, between 2012 and 2017, seven states saw obesity rates increase by >15%: Vermont, Rhode
Island, Delaware, West Virginia, Iowa, Wyoming, and Alaska. The overall trend since 1990 is even
more staggering: In 1990, Mississippi had the highest rate of obesity in the nation at 15% - a
prevalence that would be considered a tremendous public health victory in 2018. What's more, these
statistics are based on BRFSS data (Behavioral Risk Factor Surveillance System), a self-report survey
than systematically underestimates obesity rates compared to NHANES (National Health and
Nutrition Examination Survey).
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◦ Obesity rate disparities persist across education levels, age, race/ethnicity, and
geography. By education, adults without a high school degree had the highest obesity rate at 36%,
followed by high school graduates at 33%, adults with some college education at 32%, and finally
college graduates at 23%. By age, adults aged 18-24 years have a 17% rate of obesity while adults
aged 45-53 had the highest rate at 36%. By race/ethnicity, non-Hispanic black people had the
highest rates at 38%, followed by Hispanic people at 33% and non-Hispanic white people at 29%. By
geography, the South and Midwest had the highest rate at 32% each, followed by the Northeast at
28% and the West at 26%. Worryingly, a JAMA article published in 2018 points to higher severe
obesity rates in rural vs. urban areas in the US, supporting a CDC report also published this year
revealing higher obesity prevalence in rural vs. urban counties.

▪ Disappointing prevalence data underscores the need for bold and broad obesity
prevention policies and action. In its State of Obesity report, the Robert Wood Johnson
Foundation and Trust for America's Health recommended three guiding principles regarding obesity
prevention: (i) promote policies and scale programs that take a multi-sector approach, (ii) adopt and
implement policies that help make healthy choices easy, and (iii) invest in programs that level the
playing field for all individuals and families. While these are relatively general recommendations, we
do think leaders are gaining a better sense of what specific actions work and should be expounded
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upon. Efforts such as the Healthy Hunger-Free Kids Act of 2010, Complete Streets policies to
encourage and facilitate walking and biking, Healthy Food Financial Initiative investments, and
menu labeling provisions of the Affordable Care Act have all helped address the obesity epidemic in
the US. Of course, given ever-climbing obesity prevalence, it's clear that we need far bigger
investment and collaboration across public and private sectors to tackle the obesogenic environment
that drives this epidemic. To this end, we applaud initiatives such as Novo Nordisk's Cities Changing
Diabetes (CCD), which addresses obesogenic forces in urban life at a community level, via work from
leaders who live in and are familiar with those communities. This program is now in 16 cities
worldwide, and CCD leadership has shared ambitions to be in 50 cities within the next five years.
However, 2018 also underscored the need to find solutions to address the tougher problem of
implementing a similar framework in rural communities, where obesity rates are even higher.

2. Struggles Abound in Obesity Pharmacotherapy, Both Commercially and
Clinically

▪ It was a year of continued challenges for several players in obesity pharmacotherapy:
Orexigen filed for bankruptcy, Arena/Eisai further deprioritized Belviq, and the
CAMELLIA CVOT showed rather neutral results for Belviq on weight loss and CV
endpoints. In March, Orexigen announced that it was filing for bankruptcy, a huge disappointment
considering Contrave (naltrexone/bupropion extended-release) was beginning to emerge as an
apparent bright spot in the challenging obesity market. Orexigen reported revenue growth in the
high double-digits for Contrave in 2017, which leads us to believe that the company's new marketing
campaign for the product was very costly and dampened profitability. Orexigen's story underscores
the well-known challenges in the obesity market, which remains plagued by deep-seated social
stigma around obesity, weight-based bias from providers, under-diagnosis of obesity, patient/
provider reluctance to consider non-lifestyle interventions for weight loss, and HCP concerns
regarding the safety of obesity pharmacotherapy. Following Orexigen's bankruptcy, Nalpropion
Pharmaceuticals acquired Contrave for $74 million - a bargain in our view, considering US net sales
for Contrave in 2017 were ~$75 million, perhaps reflecting the lack of desirability presented by
obesity drugs. On the bright side, it certainly seemed like Contrave was promotionally-responsive
given the impressive revenue climb after Orexigen launched its new marketing initiatives. As major
diabetes players increase their investments in obesity, we're hopeful that there will be a slow-but-
steady acknowledgement of obesity as a treatable medical condition, which would drive underlying
class growth for obesity pharmacotherapies.

▪ Elsewhere in the obesity commercial landscape, Arena/Eisai further deprioritized
obesity therapy Belviq in favor of a new Alzheimer's candidate. This deprioritization
comes on the heels of middling results from Belviq's CAMELLIA-TIMI CVOT, which found CV safety
and a significant 19% relative risk reduction for new-onset diabetes. While the prediabetes
implications are exciting, mean weight loss difference was only ~4 lbs vs. placebo over a median 3.3
years follow-up. This highly disappointing weight loss result led Dr. Naveed Sattar, in his
commentary on CAMELLIA at EASD 2018, to label Belviq as a very down-the-line adjunct therapy
for weight loss - not exactly a vote of confidence in the therapy. To be sure, the fact remains that
weight loss in CAMELLIA was low at study end, indicating limited overall efficacy over ~three years
of treatment (of course, long-term weight loss is a challenge regardless of the therapy). Belviq, like
all other branded obesity drugs, faces an uphill battle in a market that still awaits a truly
breakthrough level of efficacy, ideally with demonstrated CV benefit - could high-dose semaglutide
be that drug?

3. High-Dose Semaglutide and Close-Behind Dual Agonists Elicit Hope and
Excitement for the Future of Obesity Treatment

▪ Increasing investment in the obesity competitive landscape points to forthcoming
bright spots, as well as renewed energy to tackle the perpetual barriers of poor
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reimbursement, treatment and disease stigmatization, under-diagnosis, and under-
appreciation of obesity as a treatable medical disease. Most imminently, excitement for
semaglutide's potential in obesity was abundant in 2018, partly based on promising phase 2 results
released in August suggesting nearly double the weight loss efficacy of Saxenda (liraglutide 3.0 mg)
with the highest dose of semaglutide. Novo Nordisk CSO Dr. Mads Thomsen has highlighted
semaglutide's "new level of efficacy" in weight loss on earnings calls. Looking forward, the four-trial
phase 3 STEP program (set to complete in 2020) and SELECT CVOT (set to complete in September
2023) for high-dose semaglutide have started recruiting. The latter is particularly exciting: As the
first obesity CVOT powered for superiority, SELECT has the potential to usher in a new era of
cardioprotective obesity therapies and demonstrate that treating obesity itself leads to
improvements in hard outcomes (though the use of a cardioprotective GLP-1 agonist does present
confounding to this question). Like the DCCT was for type 1 diabetes and UKPDS for type 2 diabetes,
Dr. Thomsen is looking to SELECT to be a "landmark study" for the entire obesity field. Esteemed
obesity thought leaders have also expressed optimism for how SELECT could revolutionize obesity
care: As Dr. Donna Ryan explained at ENDO 2018, "One of the things that has really held obesity
care back is that we don't have this evidence that weight loss produces a reduction in CV events. It's
been shown with bariatric surgery (through SOS and other studies), but we don't have this for
medical weight loss. We need to show improvements in these hard endpoints to really legitimize our
field." For context, the only CVOT for a weight loss therapy to date (CAMELLIA for Arena/Eisai's
Belviq), was resoundingly neutral vs. placebo, though average weight loss of <5% at trial-end
wouldn't be expected to have an impact.

▪ Beyond GLP-1 agonist semaglutide, the next major breakthrough in weight loss
efficacy could come from dual agonist incretin therapies. Following an unprecedented ~25
lbs weight loss at 26 weeks in phase 2, Lilly just announced at its 2019 investor meeting that it plans
to bring GLP-1/GIP dual agonist tirzepatide into phase 3 for obesity in 2019, via a four-trial program
- news that we're absolutely thrilled by! Also of note, promising GLP-1/glucagon dual agonists from
Sanofi (SAR425899), J&J/Hanmi (JNJ-5111), AZ (MEDI0382), and OPKO Health (OPK88003) are
all also being investigated for obesity. To our understanding, Sanofi still intends to bring its
candidate into phase 3 as soon as possible, despite a delay to the original 2H18 timeline on account
of unexpected tolerability issues in phase 2. While tolerability has emerged as a major concern for
multi-agonists, we're excited by dosing studies suggesting that this can be well-mitigated with more
gradual titration. Taken together, potential cardioprotection and greater efficacy with novel agents
suggest that the best is yet to come for obesity (and diabetes!) pharmacotherapy. We are encouraged
to see a number of big industry player remain resilient in their strides to tackle this incredibly
difficult and underrecognized disease.

▪ Encouragingly, Novo Nordisk and Vivus have doubled down on their obesity
education efforts. In the former's 3Q18 update, EVP of Commercial Strategy & Corporate Affairs
Ms. Camilla Sylvest named obesity as one of Novo Nordisk's four focus areas for the future,
identifying three key points for the company to work on: (i) greater recognition of obesity as a
disease, (ii) prescriber engagement, and (iii) patient drop-off from obesity therapy. In particular,
initiatives are focused on (i) promoting recognition of obesity as a chronic disease, (ii) educating
HCPs on obesity management, and (iii) promoting patient engagement with Saxenda through
programs that support sustained weight loss. On the last of these, we got a positive update on Novo
Nordisk's SaxendaCare program (lifestyle modification, encouraging emails and calls from a diet/
exercise coach, etc.), suggesting that adherence to Saxenda is greatly improved by more
comprehensive obesity management. To a similar end, Vivus announced in 3Q18 that it is
developing a holistic platform integrating nutritional, pharmaceutical, and technological
information to help patients reach and maintain a healthy BMI. While the announcement was rather
nebulous, we're very encouraged by Vivus' continued investment and dedication to Qsymia.

◦ Another recent development that could improve utilization of Saxenda is the
addition of LEADER data to the product label. Both FDA (October 2018) and EMA
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(June 2018) have approved label updates for Saxenda to include data from the LEADER
CVOT reflecting CV safety of liraglutide at the lower dose investigated in a population with
type 2 diabetes. Given lingering concerns over the cardiovascular safety of obesity
pharmacotherapy (triggered by fen/phen), we think this update could be key in convincing
or reminding HCPs that the new generation of obesity drugs is safe from a CV perspective.

Most Highly-Read Closer Look Reports in Obesity

▪ CDC releases state-by-state obesity data for 2017, accompanied by RWJF's 15th annual
State of Obesity report - Obesity rates >35% in seven states, up from five in 2016; ≥15% relative
increase from 2012-2017 in seven states; Wide disparities persist across race, education level, and
geography

▪ J&J launches phase 2 trial of GLP-1/glucagon dual agonist in obesity - Study (n=~440)
now enrolling participants with severe obesity (BMI >35), without diabetes; Expected to complete
March 2019; Earlier phase 1 trial of suspended then terminated, related to manufacturing issues

▪ Eisai announces topline results from Belviq CVOT: non-inferiority but no superiority
on three-point MACE - Positive secondary endpoint data shows improvements in blood pressure,
lipids, & glucose, plus reduced incidence of new-onset type 2 diabetes

▪ New study shows Saxenda's weight loss efficacy in the real world - N=311; Presented by
Novo Nordisk at two recent meetings; Weight loss data matches RCTs (SCALE and phase 2
semaglutide trial); Our questions

▪ NEJM Catalyst releases HCP survey on patient engagement and obesity: "The Failure
of Obesity Efforts and the Collective Nature of Solutions" - 725 health care executives,
clinical leaders, and clinicians offer opinions on how to best engage patients and whom should be
responsible for addressing obesity

▪ Massachusetts adopts "Screen at 23" resolution, calling on HCPs to screen Asian
Americans for diabetes at lower BMI threshold - with insights from exclusive interview with
Joslin CSO Dr. George King

▪ FDA approves Saxenda label update reflecting CV safety of liraglutide based on
LEADER CVOT - sNDA filed with FDA in 4Q17; Similar label update granted by EMA last year;
Reflects CV safety with lower-dose liraglutide, but not superiority

▪ Nalpropion officially acquires Contrave for $74 million following Orexigen
bankruptcy - Pernix Therapeutics to manage franchise with 10% investment, has option to acquire
100% down the line; Contrave sold $88 million in 2017 ($75M net)

▪ JAMA research letter reports significant rise in adult obesity (40% in 2015-2016) and
severe obesity prevalence (8%) - Rates grow from 34% (obesity) and 6% (severe obesity) in
2007-2008; Youth obesity (~17%-19%) and severe obesity prevalence (~5%-6%) don't reflect
statistically significant increases, but still extremely troubling

▪ NYT Opinion article proposes five steps to address US obesity epidemic - Impact of
obesity and complications estimated at 4%-8% US GDP; Authors advocate for increased funding for
obesity research, expanded taxes on processed foods, and more

Most Unexpected News/Things We Got Wrong

▪ There was significant expansion into obesity pharmacotherapy development from
somewhat unexpected players. New entries included Adocia and J&J (times two!), and Sanofi
still plans to advance its GLP-1/glucagon dual agonist in obesity. Novo Nordisk continues to double
down on obesity and initiated the SELECT CVOT for semaglutide in obesity in 2018.
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▪ Given remarkable weight loss in phase 2b, Lilly will initiate a phase 3 program in
obesity for GLP-1/GIP dual agonist tirzepatide, as well as a phase 2 study in NASH. The
company had seemed unwilling to consider a broader development program, and we were thrilled at
this news.

▪ In a fairly liberal move for the agency, FDA approved the addition of LEADER data to
the Saxenda label. While the addition stipulates that a lower dose of liraglutide was investigated
in only people with type 2 diabetes and reflects safety rather than superiority, the fairly broad
application of CVOT results is an unusual move for the agency.

▪ Dr. David Ludwig presented data showing that a low-carb diet increases energy
expenditure during weight loss maintenance, putatively supporting the carbohydrate-insulin
model of obesity. Human nutrition and weight loss remains a major point of debate, but these were
certainly exciting results from a study of 164 adults.

▪ A NEJM paper projected that a majority (57%) of children in the US today (age 2-19)
will have obesity by the time they're 35 years-old. The study used a simulation model that
utilizes pooled height and weight to predict changes in BMI trends over time and was a bleak
addition to current obesity stats, driving home the importance and difficulty of obesity prevention.

▪ Though not necessarily a surprise given how hard it is to commercialize obesity
medications, Orexigen filed for actual bankruptcy in March, despite having seemingly
the most successful non-Saxenda obesity therapy (which is not saying much, granted)
on the market. Its drug, Contrave, was later acquired by Nalpropion, a holding company backed
by Pernix Therapeutics Holdings - and we're thrilled to see Contrave remain available to thousands
of patients.

Key Questions for 2019

▪ Will Nalpropion be able to meaningfully grow Contrave penetration and revenue? The
company officially acquired the product from defunct Orexigen in late July, and it sold $16 million
in the latter two months of 3Q18.

▪ Which of Novo Nordisk's ≥five clinical obesity candidates will advance further? The
company's amylin analog was the first from this round of R&D to make it to phase 2, which it will
enter in early 2019 - we're still awaiting phase 1 data on this once-weekly candidate, though.

▪ When will Sanofi initiate its planned phase 3 program for GLP-1/glucagon dual
agonist SAR425899? A phase 3 program in obesity was slated to begin in 2H18, but it seems
newfound tolerability issues may have caused a delay.

▪ What will we see from other GLP-1/glucagon dual agonists, which are largely under
investigation in obesity? In 2019 we expect data on AZ's phase 2b MEDI0382 and J&J's phase 2
JNJ-64565111, as well as Zealand/BI's phase 1 BI456906 and Novo Nordisk's phase 1 NN9277, to
name a few.

▪ Will manufacturers of branded obesity drugs be able to drive improvements in
reimbursement and uptake? Can we expect significant gains before weight loss is tied to long-
term outcomes (or even when that happens)? Do payers actually care about truly long-term results,
given patient churn?

▪ How much movement can we expect on using the microbiome to target and develop
obesity therapies? Will we see greater infrastructure or regulation around this type of
therapeutic? The hype in microbiome research is greater than ever, but we're waiting for more
largescale applicability.
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▪ What can we expect from Rhythm's setmelanotide and Saniona/Medix's tesofensine?
We've seen a significant (~one year) delay on phase 3 for the former (still recruiting), and the latter
has only completed phase 3 in Mexico. Will Saniona initiate a phase 3 trial in the US?

▪ Will anything materialize from BI and Gubra's 2017 partnership to develop novel
obesity therapies? BI also has a few irons in the fire with Zealand.

▪ How much progress will GI Dynamics and ReShape make on bringing their novel
obesity devices to the US market?

▪ How will our understanding of obesity pathophysiology and the science of human
nutrition and weight loss evolve in 2019? Will we see the needle move on the ongoing debate
over whether diet composition matters?

▪ For 2018, CVS Health tied obesity drug rebates to weight-based outcomes via its
"Transform Obesity Value" initiative. Will we hear any updates on this program in 2019? Will
there be an expansion of value-based contracting in 2019?

▪ We continue to keep an eye on the Treat and Reduce Obesity Act, which has been in
the House Subcommittee on Health since April 2017. The Act would authorize HHS to cover
obesity pharmacotherapy, counseling, and diet/exercise programs under Medicare Part D for people
with obesity and at least one related comorbidity, but has been sadly stalled in Congress for years
now.

What's Coming in 2019?

The list below covers late-stage pipeline products with expected milestones in 2019. We acknowledge that this
list may not be 100% complete, though we've tried to be as comprehensive as possible based on the most
recent public updates. If you notice anything missing, please write us.

▪ Sanofi's GLP-1/glucagon dual agonist (SAR425899): Phase 3 studies in obesity were
originally slated to begin in 2H18, but seem to have been delayed - we expect initiation to come in
2019.

▪ Novo Nordisk's semaglutide: We'd be remiss not to mention this highly-anticipated candidate.
The four-trial, phase 3 STEP program should be fully enrolled in 2019 before 2020 completion and
possible readouts. We expect enthusiasm for this expected breakthrough in obesity treatment to
build in 2019.

▪ Rhythm's setmelanotide: A phase 3 trial, originally expected to complete October 2018, is now
delayed to October 2019 (full completion); however, the trial is specifically in POMC deficiency
obesity.

▪ Saniona/Medix's tesofensine: A 24-week phase 3 trial recently completed in Mexico (Medix will
file the agent there and in Argentina), showing an average 10% weight loss over 24 weeks. We were
impressed to see the data released slightly ahead of schedule and will keep our eyes open for a
regulatory filing in Mexico/Argentina and a phase 3 trial in the US.

▪ Obesity drug competitive landscape: This page offers an overview of all the obesity drugs in
development, to the best of our knowledge. We frequently update this table as timelines change and
as new developments arise.

Concluding thoughts

We'd like to see more improvements propelled in 2019 - here are our top five below:
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1. We'd like to see far more and more appropriate use of CGM - for all type 1s and for type 2s on
insulin and SFUs. We have a strong feeling that CGM, either "24/7" or "intermittent/professional" is far
better for all patients, short-term and long-term but the field is nowhere using it that much, due not only
to reimbursement issues (Medicare is paying!) but also stemming from professional issues, particularly
related to HCP education and workflow and overall HCP sentiment (outside KOLs and those that follow
the benefits of technology). Particularly for type 2, but also for type 1 and gestational, guidelines being
more clear about CGM use will help, and for that more data is needed so we hope to see the right studies
designed and carried out and communicated appropriately. While we'd love to see more "expert opinion"
cited here, the field of type 2 advocates could propel the right type 2 trial supported by all sponsors
interested in type 2. We hope to see more data here from the industry as a whole - it would be so easy to
model a type 2 CGM trial after the standout JDRF model from over a decade (!) ago, that was published
in the NEJM in 2008 "CGM and Intensive Treatment of Type 1 Diabetes." Eleven (!) years later, this
article has been cited 800 times and has changed the world as we see it in terms of type 1 management -
let's do the same for type 2. We absolutely realize there are many parts of the world and even wealthy
countries where even BGM is barely available, much less CGM - but this is an investment that we know
will save the system inordinately down the road.

2. Separate from trial data, we still need far more ways for HCPs who don't use CGM to
better understand the utility of CGM, particularly but not limited to professional CGM. There have
been rallying cries for well over a decade on the importance of individualization of approaches that
patients should take - but with all the new tools for type 2 in particular, there is way too much confusion
over what the "average" (as if!) patient should do. CGM should be used as a guide to what therapy should
be used and how it's working. We hope the field in 2019 and beyond can standardize metrics and use the
great work of IDC in getting there - CGM manufacturers reporting and using standardized data would
help massively.

3. SFUs. We'd like to see less of this class used, period. While we know that lower dose SFUs "of a
certain brand" are better and that word should be out and we'd love to see more training on this. But
beyond that - in 2019, having the most common medicine beyond metformin be a medicine that would
never be approved today by FDA is shameful. Most patients on SFUs are at risk for more hypoglycemia
and more weight gain than they otherwise would be and there are new classes of drugs available that
have much better side effect profiles. Although not everyone has access, it's our impression that there are
ways to get them for more patients than are currently benefiting. This is not to say that no patients
should use SFUs - we'd just like to see more individualization of therapy for what patients need (and
none need weight gain or hypoglcyemia). We'd also love to see SFUs used in more clinical trials so that it
is documented what they do - but we also question the ethics of this.

4. GLP-1 and SGLTs - let's go! We'd like to see these used far more - like CGM, these are an investment.
We wonder how much more access patients might have if there could be more of an examination into
patient access strides in other therapeutic areas and what we could learn. HCPs seem very frustrated and
in fact seem to say that patient access programs don't work, which we had no idea was the case - we'd
love to see this researched though it would be challenging.

5. We'd like to see the field focus far more on how to work more collaboratively. There are so
many positive opportunities for patients that are offered in silos where collaborative approaches would
work. Overall "mass" sentiment of major pharmaceutical companies, including those in diabetes
(especially those in diabetes), may be at an all-time low - and it doesn't need to be this way and it
shouldn't. To the extent it is legal, we'd love to see more cross-sectoral collaboration, particularly related
to reimbursement.

We'd love to know what readers would most like to see in 2018 and beyond. Write us here!

--by Adam Brown, Ann Carracher, Martin Kurian, Brian Levine, Peter Rentzepis, Maeve Serino, and Kelly
Close
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