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Executive Highlights

▪ Here we bring you our full coverage of ADA 2019 in diabetes technology, including: (i)
Automated Insulin Delivery, Pumps, and Pens; (ii) CGM and BGM; (iii) Digital Health and
Connected Care; and (iv) Beyond A1c and Hypoglycemia.

▪ Diabetes technology at ADA was as exciting as ever, highlighted by extremely
positive results from the six-month, NIH-funded iDCL pivotal trial comparing
Tandem's Control-IQ hybrid closed loop/G6 vs. sensor-augmented pump (t:slim X2/G6
without automation). Time-in-range (70-180 mg/dl) was 2.6 hours per day better with Control-IQ
- 70% vs. 59% (p<0.0001) - driving a 0.33% A1c advantage at six months (baseline: 7.4%). Also in
AID, we saw positive data on Beta Bionics' integrated iLet device using both Dexcom and
Senseonics CGM; strong Omnipod Horizon hybrid closed loop data in 2-6 year olds; and early
looks at MiniMed 780G data (adding automatic boluses). Interoperability saw continued
momentum too, with both Dexcom and Medtronic signing on to integrate with Tidepool Loop.

▪ There was also a notable uptick in discussion about Time-in-Range - it was amazing to
remember that it was only at ADA 2017 where CGM outcomes standards were agreed upon. What
a difference two years makes - we heard far more than ever about this CGM metric, and, it's not
just small groups of traditionally engaged patients anymore. The international consensus on time-
in-range received extensive attention and provided recommendations for CGM targets in a poster
(2-LB) and paper published in Diabetes Care, giving CGM-derived outcomes some significant
spotlight. The PDF has already been downloaded over 5,000 times and has received significant
attention on social media (over 200 tweets alone). Notably, the online paper includes the new-look
AGP, first introduced by Dr. Rich Bergenstal earlier in the meeting. Separately, Dr. Bergenstal
presented an exciting oral on individualized A1c, which accounts for variations in red blood cell
turnover between individuals. The team found that 70% of individualized A1c values differed from
their lab A1c by >0.5% - giving more visibility and reason behind why A1c is perhaps necessary as
a starting point but not sufficient to understand patient well-being.

▪ We also heard striking evidence about CGM's benefits on time-in-range and A1c in
diverse populations, including data from: (i) WISDM - type 1s ≥60 years (n=203); (ii) CITY
-14-25 year old type 1s (n=153); (iii) SENCE - 2-8 year old type 1s (n=143); and (iv) COMISAIR -
three-year study in pump- and MDI-treated type 1s (n=94). Most companies also shared real-
world data at ADA (mostly in posters), while smart pens saw only a handful of early data and
partnerships - with much more to come in future years.

In this report, we provide our full coverage of diabetes technology content from the ADA's 79th Scientific
Sessions. Talk titles highlighted in yellow denote the presentations and commentary that we found
particularly notable. Titles highlighted in blue represent new coverage that wasn't included in our daily
highlights. Note that some talks may appear in multiple sections.

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

▪ Themes

▪ Automated Insulin Delivery, Pumps, and Pens

▪ CGM and BGM

▪ Digital Health and Connected Care

www.closeconcerns.com 1

http://www.closeconcerns.com/knowledgebase/r/2d99ff9b#CGM_Outcomes_Standardization_and_Outcomes_Beyond_A1c
https://plan.core-apps.com/tristar_ada19/abstract/dd53aca444d584741fb843aa5dfc7cdd
https://doi.org/10.2337/dci19-0028
https://care.diabetesjournals.org/content/early/2019/06/07/dci19-0028.article-info
https://care.diabetesjournals.org/content/early/2019/06/07/dci19-0028.article-info


▪ Beyond A1c and Hypoglycemia

▪ Exhibit Hall
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Themes

Diabetes Technology

Control-IQ Pivotal a "Landmark" Study, "Benchmark" for Future Trials; Pre-
Pivotal Data from Insulet (Ages 2-6 years), Beta Bionics (Insulin-Only), Medtronic
(780G)

▪ The clear technology headline from ADA 2019 was strong results from the pivotal trial
of Tandem's Control-IQ hybrid closed loop with automatic correction boluses and
Dexcom's no-calibration G6. The six-month, NIH-funded, International Diabetes Closed Loop
study compared Control-IQ (n=112) to sensor-augmented pump therapy (t:slim X2/G6 with no
automation; n=56). Control-IQ drove impressive glycemic improvements: Time-in-range (70-180
mg/dl) was 2.6 hours per day better with Control-IQ - 70% vs. 59% (p<0.0001) - mostly from
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minimizing hyperglycemia (-2.4 hours/day spent >180 mg/dl). Control-IQ also boasted a 0.33%
advantage in A1c at six months (baseline: 7.4%) and improved mean glucose as measured with CGM
by 13 mg/dl. Remarkably, study retention was 100% in both arms, Control-IQ users spent 92% of
the six-month period in closed loop, and users scored ease of use, usefulness, trust, and desire to
continue use all between 4.5 and 4.8 out of a possible 5. In the words of the greats - Drs. Roy Beck
and Boris Kovatchev - this study was "landmark" and "a new benchmark." (The typically reserved
Dr. Kovatchev even proposed a "Data Awesomeness Index" - study retention rate + closed loop use +
the difference between time-in-range between control and experimental. In this study, that was an
100% + 92% + 11% = 203%!) On a call following the presentation, Tandem confirmed Control-IQ
will be submitted to the FDA in the "coming weeks" (14+ years), with US launch still expected this
year. Given years of FDA experience with this algorithm - along with two of the three system
components already cleared as interoperable devices (G6, t:slim X2) - we expect a smooth and quick
FDA regulatory review. This will be the first hybrid closed loop on the market with correction
boluses, a no-calibration CGM, Bluetooth, and remote software updating - significant advantages
over the MiniMed 670G, which was the first hybrid closed loop approved back in 2016.

◦ As a bonus, we saw interim results from France's Freelife Kid AP study of
Control-IQ, comparing nocturnal-only use with 24-hour use of the system in
children (n=30, mean age 9 years). Time-in-range (70-180 mg/dl) for the 24-hour
group improved from 60% at baseline to 72% during treatment (+2.9 hours/day) vs. a
smaller improvement from 63% to 68% in the nocturnal-only group (+1 hour/day). This
early data confirms the system should perform equally well in the pediatric population - in
that vein, an n=50 pivotal study in ages 6+ is currently recruiting in the US.

▪ Notable pre-pivotal AID data came from Insulet, Beta Bionics, and Medtronic - all
showing meaningful impact on time-in-range, better user/on-body experiences, and less burden as
the field moves from "first" approvals to next-gen products. ADA 2020 could potentially bring
pivotal trial data on Medtronic's next-gen 780G (pivotal underway), Insulet's Horizon (pivotal in
4Q19), and Beta Bionics (insulin-only) iLet - depending on when these wrap up. Observational DIY
Loop results could also feasibly be presented at ADA next year.

◦ We saw very positive results (+4 hours in-range/day) from Insulet's three-day
Omnipod Horizon hybrid closed loop hotel study in 2-6 year olds. The data
demonstrated great safety and effectiveness in kids sometimes too young to communicate
when they might be feeling high or low. A pivotal is expected to start in 4Q19, and we
expect this tubeless hybrid closed loop - with the algorithm built right into the pod and
talking directly to the G6 CGM - will set a new bar for on-body simplicity. (A number of
people are experiencing an early version of this now through DIY Loop with Omnipod,
though it still requires the phone nearby and the RileyLink bridging device.) We also
learned that Horizon - at least in its investigational configuration - can be set for target
glucoses of 110, 120, 130, 140, and 150, allows for extended boluses, and has a "hypo
protect" mode (150 mg/dl target and reduced basal delivery).

◦ A Beta Bionics oral showed that the integrated Gen 3 iLet insulin-only system performed
very well with both Dexcom's G5 and Senseonics' Eversense CGM. Compared to usual care,
the iLet Bionic Pancreas increased time-in-range by 1.9 hours/day (70% vs. 62%). A poster
showed a sub-analysis of this study, suggesting that the iLet is safe to initiate directly
following MDI therapy - all the system asks for is bodyweight. Curiously, a second poster
showed that the same system didn't significantly alter CGM metrics in a pediatric cohort
(mean age 12 years) overall, though time-in-range climbed meaningfully overnight. This
kind of comparison is sometimes typical given the high-baseline time-in-range in well-
managed, early adopter clinical trial participants. Beta Bionics expects to start an insulin-
only pivotal trial in 1Q20.
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◦ Medtronic's next-gen MiniMed 780G (or investigational versions thereof) was the
subject of at least three posters, adding automatic boluses and a more aggressive algorithm
(time-in-range goal: >80%, 100 mg/dl target). Overall results were very encouraging,
though it's clear that, despite the automatic correction boluses, bolusing for meals will be
very important for minimizing hyperglycemia. There were also a fair number of abstracts
concerning 670G, emphasizing the solid glycemic outcomes it confers for those who
continue to use it - there is some tension here as the earliest hybrid closed loop approved,
nearly three years ago, and the constant improvements with other systems. Medtronic
began the MiniMed 780G pivotal trial during this ADA (enrolling up to n=350 adult and
pediatric participants), with primary completion now expected by January 2020. Like the
precursor 670G, the 780G pivotal will be tested in a three-month safety evaluation (home
study), with co-primary end points - change in A1c and change in time-in-range (70-180
mg/dl) from baseline.

▪ On the academic side, we were impressed by a Cambridge presentation showing strong outcomes
with a fully closed loop system in type 2 diabetes regardless of use of Fiasp or Novolog. OHSU's
bihormonal system (with Xeris liquid-stable glucagon) maintained the same time-in-range as single-
hormone system, while, notably, cutting down on time <70 mg/dl.

▪ It's early days for in-hospital closed loop, but there were two strong abstracts at this
ADA: (i) The Bionic Pancreas algorithm was configured to be compatible with IV insulin+dextrose,
Abbott's Navigator CGM, and a hospital Symbiq pump - time-in-range was an incredible 98% in type
1 diabetes and 94% in type 2 diabetes, far higher than would typically be seen in the hospital on
traditional glucose management; and (ii) An Admetsys poster showed that the company's inpatient
IV insulin+dextrose closed loop system successfully brings glucose into range over 24 hours without
hypoglycemia. Given the growing evidence that highly-variable and consistently out-of-range
glucose is a multiplier of poor inpatient, surgical, and readmission outcomes, we see it as mission
critical that these systems find their way into the hospital as soon as possible.

Interoperability Momentum: Medtronic/Dexcom Sign on to Tidepool Loop, FDA
Talks Possibility of Class II "iController," and Data Support DIY Efficacy

▪ The #WeAreNotWaiting and interoperability movements received more attention at
ADA 2019 when Dexcom and Medtronic signed on to integrate with Tidepool Loop.
While it was not surprising to see Dexcom - which will integrate via its G6 iCGM - to join Insulet in
supporting the initiative, the move from Medtronic was unexpected and the field will be watching to
see how much focus Medtronic puts here. Medtronic said it will integrate with Tidepool Loop via a
future Bluetooth-enabled ACE Pump and a future Guardian Sensor 3 iCGM, both yet to be
submitted to FDA (timing unknown). Medtronic's move signals that it understands the importance
of showing support for AID component interoperability and patient choice as key innovation drivers,
and we're interested to see how fast it moves and how it impacts the organization's diabetes strategy.
Dexcom has long been committed to interoperability and remains the CGM industry leader here,
both in terms of number of partnerships and the only company with a public API program. We
didn't hear any plans from Abbott, Senseonics, or Tandem to integrate with Tidepool Loop, though
the FreeStyle Libre 2 is under FDA review as an iCGM, Senseonics plans to obtain iCGM
designation, and Tandem already has the ACE Pump indication. In other news, following the DIY
community's successful integration of Insulet's (non-Dash) Omnipod into the Loop armamentarium,
Tidepool/Jaeb's Loop observational study now has 550 people actively sharing Loop data, with over
100 more who have enrolled in the study and have ordered a RileyLink but have not actually started
to Loop yet. About 80% of the cohort of new Loopers in the study are using an Omnipod. We
conservatively estimate over 2,500 people are using the DIY Loop iPhone app globally, with either
an Insulet or Medtronic pump.

▪ FDA representatives Drs. Courtney Lias and Alain Silk both discussed the potential to
make the AID control algorithm class II, 510(k)-regulated software with special
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controls. This would bring the whole closed-loop category down from the current class III PMA
level (since iCGM and ACE pumps are both class II already), allowing for quicker updates, less
regulatory burden, and greater interoperability and patient choice. One of Dr. Lias' slides read, "We
are evaluating whether special controls may exist to make standalone AID controller software class
II," and Dr. Silk also discussed it as a possibility at DiabetesMine's D-Data. Dr. Lias has also
previously shared optimism on the subject. Though we haven't heard any speculation as to what the
special controls may look like, we suspect they could take a similar approach to the model that FDA
has proposed for AI regulation - e.g., the manufacturer outlines anticipated modifications to the
performance, inputs, or intended use of the algorithm, alongside some required in silico testing pre-
clearance and when a change is made.

▪ DIY AID systems have moved toward more scientific validation - notably, ADA 2019
featured DIY systems in an oral presentation and in several posters. The oral looked at
80 OpenAPS data donors comprising 53 years of total CGM data - an impressive 19,251 days of use.
Overall, DIY users spent 78% time-in-range (70-180 mg/dl), with 18% >180 mg/dl and 4% below 70
mg/dl. CV was 36%. Mean glucose was 137 mg/dl, corresponding to an estimated A1c of 6.4%.
Meanwhile, an impactful poster detailed results from a survey of 101 DIY APS users who were
overwhelmingly positive about their experience with their systems. Another major takeaway from
the poster was that >80% of respondents' providers encouraged them to keep using their DIY
systems. At DiabetesMine's D-Data Exchange, Stanford's Dr. Rayhan Lal even discussed his
experience getting patients on DIY system. It's great to hear positive healthcare provider experiences
with these DIY systems - a plus as the commercial product landscape develops.

Large CGM Trials Show Benefit In Broad Age Groups: WISDM (Type 1s ≥60
Years), CITY (Type 1 Young Adults), SENCE (2-8-Year-Olds)

▪ Evidence of CGM's benefits continued at ADA 2019, with four dedicated trials
demonstrating improved glycemic metrics regardless of age or insulin delivery
method. Results from the six-month WISDM study (n=203) investigating CGM in older adults
(≥60 years) with type 1 were strong: CGM conferred a significant advantage over BGM in every
outcome measured, including a two-hour per day advantage for CGM on time-in-range (70-180 mg/
dl). On the other end of the age spectrum, the six-month SENCE study (n=143) tested CGM in 2-8
year-olds in a three-arm trial: CGM + a family behavior intervention (FBI) vs. CGM-only vs. BGM-
only. CGM + FBI drove a 43 minute/day gain in time-in-range (70-180) vs. no change in the CGM-
only and BGM groups. Both CGM groups saw significant improvements in time <70 mg/dl and
significant reductions in severe hypoglycemia. Moving to one of the most challenging populations,
type 1 adolescents and young adults (14-25 year-olds), CITY results (n=153) were also positive,
showing CGM drove a 0.4% advantage on A1c and a +1.7 hour/day benefit on time-in-range in a
challenging type 1 adolescent (14-25 years) population (baseline time-in-range: 37%) over six
months. Equally important, all three trials found high use of Dexcom's G5 CGM at six months (>6
days/week): 84% of WISDM participants, 92% of SENCE participants, and 59% of CITY
participants. We're thrilled to see strong engagement and outcomes, in these robust six-month
studies - hopefully they will be published in big-name journals, further building the case for CGM as
standard of care in type 1 diabetes (and ideally removing reimbursement barriers). All of these
studies used Dexcom's G5, so it's likely that the G6 and its less-intimidating insertion process,
factory calibration, 10-day wear, and smaller profile would lead to even greater usage.

◦ These trials are also a reminder of how slowly the evidence landscape moves -
11 years after the JDRF CGM trial was published in NEJM, the field is still testing if CGM
provides benefit vs. fingersticks in type 1 diabetes! Of course, the sensors have improved
markedly since then, so new trials make sense. We hope that in 2030 (11 years from now),
the idea of testing CGM vs. BGM in any insulin user would be considered unethical!

◦ Three-year data from COMISAIR (n=94 type 1s) found that adding CGM to
MDI drove similar glycemic outcomes as adding CGM to a pump. These results
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were mirrored in WISDM, which similarly showed no difference in CGM-driven outcomes
by insulin delivery method, as well as earlier studies DiaMonD and GOLD and oft-cited
T1D Exchange data.

▪ While CGM can provide value to everyone with diabetes (in our view), Dr. Anne Peters
powerfully underscored the barriers that underserved patients face in accessing
diabetes technology. Drawing from her experiences treating patients in East Lost Angeles, Dr.
Peters described challenges ranging from patients' distrust of the traditional healthcare system to an
inability to receive packages at home. She firmly believes that patients should be offered high quality
diabetes care regardless of socioeconomic status and called for a "DIY diabetes survival kit" to help
manage care for underserved communities. We'll be interested to see full data from the STEPP-UP
study, which Dr. Peters referenced as evidence that tailored educational tools can be effective in
helping low-literacy patients reap the benefits of diabetes devices.

▪ We were also delighted to see a slew of posters describing small demonstration
projects of CGM use in different populations and settings - groups and settings in
which many have argued CGM may be too burdensome or not effective. A group of
Washington (state) researchers assessed the feasibility of CGM in type 2 youth; IDC researchers
implemented CGM in a primary care setting as part of a quality improvement initiative; and
Stanford clinicians gave CGM to young type 1s within a month of diagnosis. All these posters showed
positive to extremely positive outcomes.

Time-In-Range Movement Picks Up: CGM Targets from International Consensus,
Dr. Rich Bergenstal on "Individualized A1c"

▪ The Beyond A1c movement saw a meaningful uptick in discussion this year,
highlighted by the publication of time-in-range consensus recommendations. The
recommendations were presented in a late-breaking poster and published in Diabetes Care. Targets
are provided for four groups: (i) Type 1 and type 2 diabetes; (ii) Older/high-risk type 1 and type 2
diabetes; (iii) Pregnancy: type 1 diabetes; and (iv) Pregnancy: gestational and type 2 diabetes. Most
will fall into the first group, where the time-in-range goal is >70% within 70-180 mg/dl, with <4%
below 70 mg/dl and <25% above 180 mg/dl. This landmark consensus statement will be widely used
and hopefully serve to improve clinical care and give individuals something to aim for. Moreover,
we'll be interested to track how these targets change clinical adoption/implementation of CGM and
whether they impact payers or the research landscape. A Tidepool/T1D Exchange poster found that
glycemic excursions >140 mg/dl were associated with poorer quality of life - even in well-managed
patients. It's possible that future work will reveal greater significance of 140 mg/dl as a key
hyperglycemia benchmark - might these targets eventually be tightened, especially as
hyperglycemia-minimization? Dr. Rich Bergenstal presented an exciting oral on individualized A1c,
which accounts for variations in red blood cell turnover between individuals. The team found that
70% (!) of individualized A1c values differed from their lab A1c by over 0.5%. As long as A1c is still
being used on an individual level - to which someone aptly questioned: "why not just kill A1c all
together?" - Dr. Bergenstal proposed that an individualized A1c be implemented, personalized by the
patient's RBC turnover.

◦ A poster from Dr. Bergenstal and Novo Nordisk researchers presented the
results of www.glucoseprofile.com, a Novo Nordisk/DTS collaboration to
crowdsource the determination of what constitutes an "ideal" Ambulatory
Glucose Profile (AGP). Agreement, particularly among non-experts, left something to
be desired - and we'd hazard that many of the HCPs seeing people with diabetes are even
less expert than many of these survey respondents. Now that the field has moved to
integrate AGP into diabetes software across the board, the next step is to educate providers
how to most effectively use it. IDC clinicians and researchers set out to do just that in a
recent DT&T paper.
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Real-World Data Grows, with 25+ Abstracts/Posters from Nearly Every Major
Device and Digital Health Company

▪ Six of our day-of highlights and nearly 20 of the posters we covered on the technology
side of ADA specifically detailed real-world data. Every major device manufacturer got in on
the action - see the bullets immediately below for specifics. At a high level, we expect the real-world
data presentation mix at major meetings to expand, especially as every diabetes device adds
connectivity/apps that enable passive data upload to the cloud - e.g., all four current standalone
CGMs (Abbott, Dexcom, Medtronic, Senseonics), Insulet's Omnipod Dash, and upcoming mobile
apps for Tandem and Medtronic pumps. Real-world evidence will augment randomized, controlled
trials, enabling population expansions, real-world safety and efficacy monitoring, and
benchmarking. As real-world data grows in quantity and quality, we're also very eager to see more
studies initiated by third-party investigators, clinics, health systems, etc. Seeing how different
devices fare in large populations (e.g., a clinic or registry) could give a better idea of how their head-
to-head safety and effectiveness compare for various subsets of patients. For example, though
discontinuation rate was minimal in 670G pivotal studies, real-world studies at MGH (ENDO 2018)
and now ADA (both Barbara Davis Center and Stanford) suggested that 30%-40% of users may elect
to discontinue use of Auto Mode out past six months. It is these signals - which can only be picked
up through real-world observation - that can indicate to providers, other patients, and especially
manufacturers when a technology is too burdensome to operate for many, and which people are
more likely to be successful on a given therapy.

◦ Abbott came to ADA with at least seven real-world posters, most notably an expanded
analysis of over 590,000 FreeStyle Libre users worldwide - this is ~120,000 users larger
than ATTD, remaining the largest real-world CGM data set. The data reinforced the link
between higher scanning frequency and better outcomes, and separate analyses showed
the utility of FreeStyle Libre in type 2s on insulin. A UK-wide audit showed FreeStyle Libre
was linked to declines in hospital admissions for hyperglycemia/DKA and hypoglycemia,
along with a 0.6% A1c benefit.

◦ Insulet boasted five posters detailing Glooko-aggregated real-world glycemic results from
Omnipod users. Cuts of data break out type 2 adults, older adults, type 1s, pediatric/
adolescent type 1s, and type 1s with CGM data.

◦ In addition to the two 670G orals on real-world use (from Barbara Davis and Stanford),
Medtronic presented real-world glucose management indicator (GMI; formerly eA1c)
and time-in-range data from ~78,000 670G users; there was also a Joslin poster
examining subject-reported outcomes and A1c changes in 670G users. Medtronic also had
a poster detailing real-world performance of the Guardian Connect CGM with Sugar.IQ.

◦ Senseonics CMO Dr. Fran Kaufman presented data on the first 205 US patients to
complete 90 days of Eversense wear, as well as data from a poster detailing the long-term
safety of the implantable CGM in its post-market safety registry in Europe.

◦ A Tandem poster detailed stellar real-world hypoglycemia outcomes with the Basal-IQ
PLGS system, which even compare favorably to those in the pivotal PROLOG study.

◦ A Dexcom poster showed how the G6's "Urgent Low Soon" alert decreases time in
hypoglycemia.

◦ mySugr's poster showed sustained improvements in glycemia out to four months. Data
was broken down by baseline eA1c, with the only significant improvements seen in
individuals with baseline eA1cs between 7.1%-10.6%.

◦ Two of Livongo's posters delved into predictors of success in the company's diabetes
management and DPP programs.
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◦ A Sanofi poster outlined results - including a near-60% discontinuation rate - from My
Dose Coach in India. Of those who continued to use the basal insulin titration app, >80%
had reached goal.

◦ Omada's poster showed that its virtual DPP reduced eight-year diabetes risk in a large
cohort of Quest Diagnostics employees.

◦ DarioHealth showed greater improvements in the percentage of in-range blood glucose
readings in those who engage with the app more frequently.

Promising Digital Health Frontiers: Smart Pen Data from NN, App-Based
Titration from Sanofi and iSage Rx; Forecasting BG from One Drop and
Medtronic/IBM

▪ Smart insulin pens have long been considered an important missing link in diabetes
care, though data was still sparse at this ADA. The highlight was two Novo Nordisk posters
demonstrating strong results from a subset of the Swedish pilot that investigated its NFC-enabled
pens. In an analysis of 94 adults, the addition of smart pens (plus clinic visits) drove +1.9 hours/day
in-range, a dramatic reduction in time <54 mg/dl (2% to 0.6%), and an impressive 43% fewer
missed meal boluses. This positive readout follows a March Diabetes Care publication detailing
results from the use of Common Sensing's Gocap. We did not see any data on Companion's InPen at
this ADA (it is currently on the US market and well reimbursed), though the company announced a
slew of important data partnerships with Dexcom, Glooko, and Rimidi, as well as a public API.
(Companion's post-market study (n=60) is still recruiting.) Next year's ADA should have more data
on smart pens, as Novo Nordisk expects 2019 launches of its reusable smart pens (NFC-enabled)
and a Bluetooth-enabled disposable pen attachment, and Lilly's connected insulin pen has been filed
with the FDA. Will we see both insulin players with smart pens on the market before next ADA? The
commercial landscape is obviously still early here, so it will take a few years for the evidence base to
build.

▪ Similar to smart pens, the evidence base for automated basal insulin titration apps is
just beginning. This ADA, a Sanofi poster detailed results from My Dose Coach implementation in
India, and an Amalgam Rx poster showed results from an iSage Rx pilot in Kansas. Both were very
successful from a glycemic perspective. Aside from the fact that these apps work if you use them, we
had two additional takeaways from the posters: (i) Type 2s on basal insulin are, unsurprisingly,
under-insulinized - the group of My Dose Coach users who reached goal had to increase their basal
dose by 20%, and the iSage users increased their dose by 38%; and (ii) there was a 58%
discontinuation rate in Sanofi's cohort - a reminder that sustaining engagement with these digital
titration tools may be the biggest challenge for the field. (We also saw this same takeaway at ATTD
in the ongoing NN Smart Pen/Dexcom CGM/TypeZero MDI titration study.) What will improve
stickiness? How will these systems drive outcomes if people don't open the app? (Bigfoot has a novel
design here, as it expects to put the insulin titration algorithms directly on the Unity smart pen caps
- read more here.) There are countless titration pilots around the US from a number of players, but
this technology has yet to scale meaningfully. Will these demonstrations convince payers and clinics
that an investment in insulin titration pays off? The new CPT codes for remote patient monitoring
may also help nudge providers to give the systems a try.

▪ One Drop and Medtronic/IBM Watson (Sugar.IQ's IQcast) both featured forward-
looking blood glucose forecast features at ADA. One Drop announced eight-hour glucose
forecasts for people with diabetes on basal insulin only, and shared that predictions for basal-bolus
users (including type 1s) are next in line. A poster showed how One Drop has iterated to make its
existing 12-hour projections for non-insulin-using type 2s more useful. This feature launched in
October - we first saw it at ADA 2018 - and we'll be interested to see what kind of efficacy this can
drive, especially in people taking few fingersticks. (How accurate and useful will this be for people
on basal-bolus insulin?) Similarly, Medtronic/IBM discussed how the IQcast feature works, offering
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a hypoglycemia warning up to four hours in advance - accuracy is reportedly quite high, though
there are hurdles to better performance (e.g., lack of insulin data in the model). We are eager to
learn more about the benefit vs. burden balance of these prediction features - How many people are
using them, and how they are using them? How does someone respond to an alert that they are
expected to go low in the next four hours or high in the next eight hours? How persistent is use,
given the potential for more false positives? Can 3+ hour predictive alerts improve outcomes and
drive long-term behavior change?

Automated Insulin Delivery, Pumps, and Pens

Symposium: The Artificial Pancreas in 2019 - First Reports of New, Large-
Scale Trials and the Path Forward

The International Diabetes Closed-Loop (iDCL) Trial - Clinical Acceptance of the
Artificial Pancreas

Sue Brown, MD (UVA, Richmond, VA)

To a completely packed room, UVA's Dr. Sue Brown shared extremely positive results from the six-month,
NIH-funded iDCL pivotal trial comparing Tandem's Control-IQ hybrid closed loop/Dexcom G6 CGM (n=112)
vs. sensor-augmented pump (t:slim X2 pump/G6 with no automation; n=56). In participants 14-71 years old,
Control-IQ drove tremendous advantages over the tough SAP comparator on every efficacy endpoint at six
months: Time-in-range (70-180 mg/dl) was 2.6 hours per day better with Control-IQ - 70% vs. 59%
(p<0.0001) - with most of the benefit coming from less time >180 mg/dl (-2.4 hours/day). Control-IQ had a
0.33% advantage in A1c at six months (baseline: 7.4%; p=0.0014), and mean CGM was 13 mg/dl lower with
Control-IQ by the end of the study (156 vs. 170 mg/dl; p<0.001). Time <70 mg/dl was low at <2% in both
groups, though still a smidgeon better with Control-IQ (-13 minutes/day). Remarkably, all 168 participants
completed the randomized study, and Control-IQ users spent a remarkable 92% (!) of the full six months with
closed loop active - a stunning result highlighted by both Drs. Boris Kovatchev and Roy Beck in Q&A.

The time-in-range benefits of Control-IQ were realized in the first month, sustained over six
months, and extended across the spectrum of baseline A1c levels (5.4%-10.6%) - the 24/7
automated basal insulin delivery (especially overnight) and automated correction boluses drove
improvements for a broad population. Notably, 20% of the Control-IQ study group was on MDI and 30% were
not on CGM starting the study.

Control-IQ achieved near-perfect scores on a technology acceptance questionnaire: ease of use
was 4.7/5, usefulness was 4.6/5, trust was 4.5/5, and desire to continue using was an impressive 4.8/5 - an
encouraging sign of the system's simplicity (no modes to juggle), the no fingersticks G6, and limited alarms.
Indeed, use of the Dexcom G6 was impressively high in this study - 96% over six months in the SAP group and
97% in the Control-IQ group - and fingersticks were just 0.37/day with SAP and 0.21/day with Control-IQ
(i.e., one fingerstick every 3-5 days).

There were no severe hypoglycemia events and one DKA event in the Control-IQ group due to
infusion site failure. The study even deployed a software update in March (Tandem Device Updater) to fix
a minor issue, with no impact on outcomes.

All in all, this was a home run study for Tandem, Dexcom, NIH, and the entire closed loop
field, especially with the robust RCT design, the real-world inclusion criteria (no entry restrictions on A1c,
severe hypo or DKA, or device experience), and six-month duration. There was a real sense in hallway
conversations of this study being a landmark moment for the diabetes technology field, with some
investigators comparing it to the JDRF CGM trial. Key outcomes are summarized immediately below,
followed by notable quotes, a deep dive on all presented study outcomes with baseline levels included, and a
comparison to the 670G pivotals. Pictures were not allowed, so we've summarized the data in tabular form.
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▪ On a call after the presentation, Tandem confirmed Control-IQ will be submitted to
the FDA in the "coming weeks" (14+ years), with US launch expected "this year,
subject to FDA approval." This is on par with the 1Q19 call, which more specifically called for a
launch in "4Q19." The ~10-minute call summarized the data in prepared remarks - see the press
release - with no Q&A taken ("to maximize opportunity for future publications"). The next update
will come at the end of July in Tandem 2Q19. Given the positive outcomes, we don't expect major
surprises on the regulatory review, especially with two of the system's three components already
FDA cleared - G6 iCGM and t:slim X2 ACE Pump. Of note, Tandem had no influence on the design
of this NIH-funded study or the presentation.

Efficacy Outcome SAP at
Six Months

Control-IQ at
Six Months

Adjusted Difference
P-value

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

59% 71% +11%

+2.6 Hours/Day
p<0.0001

A1c 7.4% 7.1% -0.33%
p=0.0014

Time >180 mg/dl 38% 27% -10%

-2.4 Hours/Day
p<0.0001

Mean CGM 170 mg/dl 156 mg/dl -13 mg/dl
p<0.0001

Time <70 mg/dl 1.9% 1.4% -0.88%
-13 mins/day

p<0.0001

Time <54 mg/dl 0.24% 0.21% -0.1%
-1 min/day

p=0.02

▪ Dr. Roy Beck in Q&A: "I've been involved in running clinical trials for almost 35 years.
We've never had a six-month trial with 100% treatment retention - both in the control and
intervention groups. Time-in-closed loop exceeded what we thought - 92% over six months. Think
about all the times when someone is stopping closed loop because they are ill, etc. This is amazing
data. We coordinated the JDRF CGM trial, and that data set is still used a lot. I look at this as a
landmark study like that. The investment by NIH, our taxpayer dollars here in the US, has been
incredibly well spent."

▪ Dr. Boris Kovatchev in Q&A: "I propose a new Data Awesomeness Index. It is study
retention rate plus closed loop use plus the difference between time-in-range between control and
experimental. In this study, that is 100% + 92% + 11% = 203%. That is above 200%, which is really
awesome - a new benchmark for everyone who does studies from now on."

▪ Dr. Aaron Kowalski in Q&A: "Congrats to this amazing team. I was co-organizer of
that [NIH/JDRF/FDA artificial pancreas] meeting in 2005, and I'm proud of the progress
in this field - the incredible efforts and Boris' leadership. The proof is in the pudding: people will
benefit - you see the overnight data, the reduction in hypoglycemia and hyperglycemia. The benefit
to the community will be great. I want to congratulate Tandem and Dexcom, and the competition in
this space will provide more options that drive better outcomes."

▪ Gary Scheiner in Q&A: "I can't wait to start using this personally. Your last slide, on ease
of use parameters, really struck me…"
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Results

▪ Time in range with Control-IQ over six months was 71% vs. 59% with SAP alone
(p<0.0001) - an 11% difference or 2.6 hours per day. The difference in time-in-range
outcomes was seen immediately at one month and was sustained through the entire six-month
study. The nighttime advantage on time-in-range was especially pronounced: 76% with Control-IQ
vs. 59% with SAP (p<0.0001); the algorithm is designed to intensify control overnight, pushing
users towards 110-120 mg/dl by morning. Indeed, Control-IQ achieved over 90% time-in-range
between 4-8am, with a very narrow confidence interval. During the day, Control-IQ also consistently
delivered higher time-in-range.

Time-in-Range - 70-180 mg/dl

Baseline 26 Weeks Adjusted Difference
P-value

SAP
Time-in-Range

59% 59%

Control-IQ
Time-in-Range

61% 71%

+11%
+2.6 Hours/Day

P<0.0001

▪ Impressively, the benefits on time-in-range extended to every level of baseline A1c- a
positive sign that this system can help those already at a low A1c, those around 7%, and those at
>8%. Of note was the +21% time-in-range advantage in the middle (7.1%-7.5% A1c) group, a
staggering five-hour/day improvement with Control-IQ vs. SAP!

Time-in-Range by Baseline A1c

A1c
<6.5%

A1c
6.6%-7.0%

A1c
7.1%-7.5%

A1c
7.6%-8.0%

A1c
>8.1

SAP
Time-in-Range

78% 69% 49% 56% 47%

Control-IQ
Time-in-Range

85% 76% 71% 69% 60%

Difference +7% +7% +21% +13% +13%

▪ Nearly all of the benefit on time-in-range came from less time spent >180 mg/dl - a 2.4
hour/day advantage for Control-IQ vs. SAP. As expected with reduced hyperglycemia, mean
CGM glucose was 13 mg/dl lower with Control-IQ. Time >250 mg/dl was not reported.

Hyperglycemia

Baseline 26 Weeks Adjusted Difference
p-value

SAP
Time >180

38% 38%

Control-IQ
Time >180

36% 27%

-10%
-2.4 Hours/Day

P<0.001

Average Glucose

Baseline 26 Weeks Adjusted Difference
p-value
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SAP
Mean CGM

169 mg/dl 170 mg/dl

Control-IQ
Mean CGM

166 mg/dl 156 mg/dl

-13 mg/dl
P<0.001

A1c

▪ From a starting baseline A1c of 7.4%, Control-IQ drove a 0.3% A1c reduction, compared
to no difference in the SAP group.

Baseline 26 Weeks Adjusted Difference
p-value

SAP - A1c 7.4% 7.4%

Control-IQ - A1c 7.4% 7.1%

-0.33%
P=0.0014

▪ Hypoglycemia was remarkably low in both groups in this six-month study - far below
the consensus goal for <4% - highlighting how well participants were doing with G6
and t:slim X2 - with or without automation. Even still, Control-IQ did have a slight (statistically
significant) advantage on both time <70 (-13 minutes per day) and time <54 (-1 minute per day).

Hypoglycemia

Baseline 26 Weeks Adjusted Difference
p-value

SAP
Time <70
<54

2.1%

0.3%

1.9%

0.2%

Control-IQ
Time <70
<54

2.7%

0.3%

1.4%

0.2%

Time <70: -0.88%
- 13 Mins/Day

P<0.001

Time <54: -0.1%
- 1 Min/Day

P=0.02

Algorithm

▪ TypeZero's Control-IQ hybrid closed loop algorithm uses basal rate modulation
combined with automated correction boluses to increase time-in-range (70-180 mg/
dl). It uses a combination of targets and target ranges, none of which can be changed by the user.
The algorithm specifics by category are listed below. At a high level, the target is to keep people
between 70-180 mg/dl as much as possible - it adjusts the basal rate when the prediction is above
160 mg/dl, boluses above 180 mg/dl, decreases insulin below 112.5 mg/dl, and turns off basal below
70 mg/dl. These adjustment ranges are lowered and narrowed when sleeping (target 112.5-120 mg/
dl by morning), and raised and narrowed when exercising. Users are still expected to meal bolus.
The algorithm requires all the normal pump settings: basal profile, insulin:carb ratio, insulin
sensitivity factor; as we understand it, all those parameters influence the system's aggressiveness.
Dr. Sue Brown mentioned that after the initial publication of results, the team does intend to write
about the algorithm parameters.

◦ Automated Basal Rate Modulation during the day (including after meals): the
system targets a range of 112.5-160 mg/dl.

◦ Automated Basal Rate Modulation at night: the algorithm becomes more aggressive
and tries to arrive at 112.5-120 mg/dl by morning.

◦ Automated Bolus Corrections: these automated corrections can occur up to once an
hour during the day and are calculated to give approximately 60% of a correction bolus
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with a target of 110 mg/dl. These boluses occurs on top of the basal rate modulations
described above.

◦ User Corrections: when a person requests a correction bolus through the usual bolus
screen, that gets calculated in the typical manner using the user-defined settings for
correction factor with a target of 110 mg/dl.

◦ Exercise Mode: there is a button that the user can push if they wish that changes the
target range to be closer to 140-160 mg/dl.

▪ In Q&A, Dr. Brown mentioned that in training MDI users on the system, the biggest
piece was teaching them about the t:slim X2 pump - not the algorithm. "Once you
understand the pump, the actual training for Control-IQ is to hit a button. How the individual
interacts with the system is done in a very similar way to how a normal pump would be." We look
forward to hearing more about the user experience of wearing the pump.

Baseline Characteristics and Study Details

▪ The $12.7 million NIH-funded DCLP3 study - Grant UC4 DK 108483 with P.I. Boris
Kovatchev - is the first large-scale, six-month closed-loop study that included a
dedicated control group. There were no exclusion criteria based on A1c, history of
complications, or previous experience using an insulin pump or CGM. Following a 2-8 week run-in
period, the length of which was determined based on previous pump and CGM experience, 168
patients with type 1 diabetes ages 14 and up were randomized 2:1 to Control-IQ technology (n=112;
t:slim X2 with embedded TypeZero Control-IQ algorithm talking to Dexcom G6 transmitter) or
sensor-augmented pump therapy (n=56; t:slim X2/G6 without automation) and followed for 26
weeks. The entry A1c for participants in the study ranged from 5.4%-10.6% with a mean of 7.4%. All
participants completed the study.

SAP
N=56

Control-IQ
N=112

Mean age
(Range)

33 years

(14-63 years)

33 years

(14-71 years)

Gender 54% Female 48% Female

Mean A1c
(Range)

7.4%

(6.0%-9.0%)

7.4%

(5.4-10.6%)

MDI User 23% 20%

Current CGM User 71% 70%

Median T1D Duration
(Range)

15 years

(1-53 years)

17 years

(1-62 years)

Comparison to 670G Pivotal Trials

▪ The slides below taken from ATTD 2019 nicely summarize key CGM outcomes from
the MiniMed 670G pivotal trials. It's important to note that these studies were very different -
Medtronic tested the MiniMed 670G by comparing two weeks of open loop (Manual Mode) to three
months of Auto Mode use within the same person; Control-IQ was parallel group randomized trial
comparing open loop in one group to closed loop in another group for six months each. Control-IQ
showed a larger benefit on time-in-range at +11% vs. +5% for the 670G in 14+ years, though Control-
IQ participants had a lower baseline time-in-range. Both systems ended up around the same overall
time-in-range in 14+ years (71% vs. 72%). Control-IQ had higher time in closed loop (92%) in a
study that was twice the length. The 670G drove a slightly larger 0.5% A1c reduction from a similar
7.4% baseline.
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Multicenter Assessment of the Efficacy of Closed-Loop Insulin Therapy of the
Control of Type 1 Diabetes in Prepubertal Children - Comparison between
Nocturnal and 24-Hour Use During 18 Weeks of Home Use

Eric Renard, MD (Montpelier University Hospital, France)

Following the Control-IQ pivotal data (see above), Dr. Eric Renard (Montpelier University Hospital)
presented encouraging 12-week interim results (n=30) from France's Freelife Kid AP Study. The multi-center,
randomized study compares nocturnal-only (dinner and overnight) with 24-hour use of Tandem's Control-IQ
hybrid closed loop and Dexcom's G6 for children in the real-world. Interim analysis was scheduled after 12
weeks from the first 30 patients included in the study. The interim study group had a mean age of 9 years old,
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a mean diabetes duration of 6 years, and an average A1c of 7.5%; all were previously on pumps. Impressively,
the 24-hour group was in closed loop for ~98% of the 12 weeks, and the nocturnal group maintained time in
closed loop of ~54% throughout the 12 weeks (i.e., they did not use during the day) - both confirming the high
usability stats on this system. Time-in-range (70-180 mg/dl) for the 24-hour group improved from 60% at
baseline to 72% during treatment (+2.9 hours/day) vs. a smaller improvement from 63% to 68% in the
nocturnal-only group (+1 hour per day; p=0.009). Most of the increased time-in-range came from reduced
time >180 mg/dl: an impressive drop from 36% to 25% in the 24-hour group (-2.6 hours per day) vs. 32% to
30% in the nocturnal-only group (-29 minutes per day; p=0.01). Overnight, the groups were (unsurprisingly)
identical, with time-in-range of 82%-83%; during daytime, the open-loop group's time-in-range fell to 60%,
while the 24-hour group's remained fairly high at 66% (p=0.023). Average daytime CGM reading was also 10
mg/dl lower in the 24-hour closed loop group (166 vs. 156 mg/dl). Interim analysis also demonstrated the
system was safe -no DKA, severe hypoglycemic episodes, or hospital admissions occurred for either group.
Based on the interim results, the full study (n=120 type 1 children) continued until week 36, with the
nocturnal-only arm switching to 24-hour closed loop at week 18. These interim data show Control-IQ/G6 as
configured should perform very well in the pediatric population, a plus as Tandem's Control-IQ study in 6+
years is currently underway in the US. We look forward to seeing these FreeLifeKid AP results, perhaps at
EASD 2019 or ATTD 2020.

Nocturnal-only 24-hour p-value
Baseline Treatment Baseline Treatment To

Baseline
Between
groups

% time between 70-180

mg/dL

63% 68% 60% 72% <0.001 0.009

% time between 70-140

mg/dL

42% 46% 38% 49% <0.001 0.009

% time below 70 mg/dL 4.1% 2.8% 3.9% 2.8% 0.006 >0.05

% time below 54 mg/dL 0.7% 0.6% 0.9% 0.5% 0.081 >0.05

% time above 180 mg/

dL

32% 30% 36% 25% <0.001 0.01

% time above 250 mg/

dL

9% 9% 12% 6% 0.001 0.01

% time above 300 mg/

dL

2.8% 2.7% 3.9% 1.7% 0.03 0.046

Average CGM [mg/dl] 158 157 165 150 0.001 0.006

Clinical Testing of Adaptation Strategies for a Personalized Artificial Pancreas

Frank Doyle, PhD (Harvard John A. Paulson School of Engineering and Applied Sciences,
Cambridge, MA)

Harvard's Dr. Frank Doyle provided details on Protocol 4 of the NIH-funded International Diabetes Closed
Loop (iDCL) trial, including study design and the dual-layer control scheme for the Adaptive Zone Model
Predictive Control (MPC) algorithm. In terms of design, after a two-week pilot study (n=10), subjects (n=40)
will be randomized 1:1 to closed loop or PLGS in the outpatient setting. The closed loop will consist of a
Dexcom G6 CGM, Tandem t:slim X2 pump, and Harvard's Adaptive Zone MPC algorithm (described at
ATTD). The six-month, multi-center, randomized crossover trial will be conducted at four to five US clinical
sites. Primary efficacy outcomes include time-in-range (70-180 mg/dl) and time <70 mg/dl between baseline
and three-months post-randomization. The algorithm will reside on the study app (iAPS) which runs on users'
smartphones. Dr. Doyle emphasized that these will be common phones, meaning they are not locked-down
versions. iAPS has already been tested in 43 subjects across two separate trials in 68 children and adults. The
studies are ongoing at Yale (n=48 pediatrics) and Sansum Diabetes Research Institute (n=20 adults) and
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primarily focus on understanding patient preferences for AID systems, including dietary management and on-
body placement. It's been over a year since we last received an update on Protocol 4 at ATTD 2018 - we're not
sure when the pilot will commence, but we're eager to see what this system can do in vivo.

▪ The Adaptive Zone MPC algorithm is comprised of a lower and upper layer. The lower-
layer consists of real-time control algorithms, including: (i) a calculator for basal insulin delivery
rate; (ii) a feedback controller dealing with real-time CGM measurements; and (iii) a feedforward
controller calculating meal and correction boluses. The upper layer is a long-term parameter
adaptation layer, which automatically identifies the correct parameters in the lower layer that need
to be adjusted and optimizes them safely and efficiently. Long-term parameters that can be adjusted
include the basal insulin rate, insulin:carb ratio, and correction factor. Essentially, it allows for
adaptation of the lower layer algorithm at distinct intervals - in the case of Protocol 4, adaptation
will occur weekly. The algorithm was tested in a recently published 24-week simulation study
involving specific scenarios. For underestimated basal rates and overestimated insulin:carb ratio,
the algorithm increased time-in-range (70-180 mg/dl) from 41% to 88% (+11.3 hours/day). For
overestimated basal rates and overestimated insulin:carb ratios, the algorithm improved time-in-
range (70-180 mg/dl) from 76% to 89% (+3.1 hours) and decreased time <70 mg/dl from 16% to 0%
(-3.8 hours). While the algorithm has yet to be tested in humans, Dr. Doyle emphasized that these
scenarios were used in previous simulation studies that have since been validated in clinical trials.
The study tested the algorithm on the 111-adult cohort of the FDA-accepted UVA/Padova type 1
diabetes simulator.

Oral Presentations: Automated Insulin Delivery Systems

670G Clinical Experience

Rayhan Lal, MD (Stanford University, Palo Alto, CA)

Stanford's Dr. Rayhan Lal presented results from a one-year, prospective observational study of type 1s who
initiated the MiniMed 670G (n=79), finding that 46% were no longer using Auto Mode at 12 months. The
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significant predictors of the individuals who were using Auto Mode >0% of the time - a very low bar - were
age (continuers mean age was 32 years vs. discontinuers at 22 years) and percent time using the Guardian
Sensor 3 in the week prior to Auto Mode initiation (84% in continuers vs. 61% in discontinuers). 84 patients
received a 670G at the outset of the study, and five were lost to follow-up; the remainder used the PLGS
feature for one week, started Auto Mode, had weekly calls and CareLink downloads with Stanford providers
for the first four weeks, and then follow-up visits at three, six, nine, and twelve months. That is quite a lot of
hand-holding, and we have to imagine there is a higher discontinuation rate at a lower-resource clinic with
less bandwidth for outreach. The population's mean age was 27 years (33% were under 18 years-old), average
diabetes duration was 15 years, baseline A1c was 7.9%, baseline time-in-range was 60%, and the mean percent
time using the Guardian Sensor 3 in the one-week prior to Auto Mode was 77%. The figure below shows
percent time in Auto Mode over time, with the mean dropping from >70% at one week, to ~50% by three
months, ~40% at six months, and ~35% at nine and twelve months. The effect was clearly driven by those
who stopped Auto Mode altogether: one person was not using it at all at one week, 31% at three months, 40%
at six months, 44% at nine months, and 46% at twelve months, suggesting that those who make it six months
on Auto Mode are highly likely to make it the full year. Not surprisingly, the lower an individual's baseline
A1c, the more time they spent in range at all time points (example at one week below). Dr. Lal concluded that
education and adequate preparation is crucial in setting realistic expectations for closed loop systems, a focus
on usability and human factors is necessary to ensure patients stay on treatment, and next-generation
technology will hopefully balance safety with simplified device operation (sure to come with future AID
systems from the likes of Tandem, Medtronic, Insulet, Beta Bionics, Bigfoot, etc.).

▪ Dr. Lal reported that those who continued to use Auto Mode did so because they
wanted to stay in range, though they realized that it wouldn't necessarily come with
less work. On the other hand, those who stopped using Auto Mode did so because of sensor issues
(60% of respondents), problems obtaining supplies (17%), fear of hypoglycemia (10%), MDI
preference (7%), and sports (7%).

◦ There were two significant product developments during the course of the
study: (i) Dexcom's G6 launched in the US. Dr. Lal noted that some switched to G6 and
stopped using Guardian Sensor 3 entirely, while others wore G6 and fed that information
into 670G, so they were still in Auto Mode; and (ii) Medtronic updated its Guardian Sensor
3 transmitter to reduce unnecessary blood glucose calibration requests. Dr. Lal and team
are looking at whether fewer requests increases those who use Auto Mode - based on the
number who stopped due to sensor issues, this improvement should be beneficial.

▪ At ENDO 2019, Boston Children's Hospital's Dr. Gregory Goodwin presented similar
results, albeit from an exclusively pediatric/adolescent (n=93). In this cohort, nearly 40%
of users had ceased to use the 670G, with an average time at withdrawal of 2.5 months.
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Selected Questions and Answers

Dr. Jen Sherr (Yale): Do you have information about the number of boluses per day between
groups? I wonder if those who stopped were non-compliant bolusers.

A: That's a great question. The problem was, we felt that doing those metrics may make it difficult because we
didn't have CareLink access for the people who discontinued Auto Mode.

Dr. Andrew Ahmann (OHSU): Take people that had the Dexcom sensor first, then changed
sensors to Medtronic's. Did you do that analysis?
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A: Yes, there's no difference.

Q: Did cost have anything to do with people dropping off the sensor?

A: This population actually had pretty good coverage. There was probably only one publicly-insured patient in
the group. That's another limitation of the study. But most were fairly well reimbursed.

Dr. Ahmann: Are you tracking going forward with new Medtronic transmitter to see if it
makes a difference?

A: Absolutely, that's part of the plan.

Dr. Roman Hovorka (Cambridge): Based on these results, are you changing your education
strategy - who you're putting on the system?

A: As we gained experience with some of the issues, that trickled down to CDEs and ourselves, so when we
had conversations with folks going forward, we knew these were some of the challenges people experienced
and tried to share that with patients so they know the pros and cons.

Q: Do you recall how many patients, if they were unhappy with the control level, specifically
commented that they couldn't get their fasting blood glucoses below 130?

A: We didn't collect direct data on that. Empirically, folks were pretty happy with their overnight control,
that's one of the things they did like.

First Human Study Testing the iLet, a Purpose-Built Bionic Pancreas Platform

Rabab Jafri, MD (Massachusetts General Hospital, Boston, MA)

Beta Bionics' integrated Gen 3 iLet touchscreen device performed very well in its first human study (n=34),
running in insulin-only mode for seven days with either Dexcom's G5 or Senseonics' Eversense CGM.
Compared to usual care, time-in-range (70-180 mg/dl) improved by 1.9 hours per day on the iLet (70% vs.
62%; p=0.01), while mean glucose improved by 7 mg/dl (155 vs. 162 mg/dl; p=0.09) with no difference in
hypoglycemia <54 mg/dl (0.6% in both arms). The random-order, crossover, home study compared seven
days of usual care to seven days of insulin-only automation with the custom-built, dual-chambered iLet pump
device (embedded Bionic Pancreas control algorithm); n=17 participants used the G5 CGM at Stanford and
n=17 used Senseonics 90-day Eversense CGM at MGH. The study enrolled both MDI (n=12) and pump users
(n=22), only used body weight to initialize the algorithm, and compared CGM outcomes on days 3-7 of the
iLet vs. days 3-7 of usual care. (Days 1-2 were excluded for two key reasons: the algorithm takes one day to
adapt to the person, and investigators wanted to exclude any residual basal insulin from MDI users.) Overall
CGM outcomes were nearly identical to the previous iPhone-based research platform (Tandem pumps), and
the ball-and-stick plot (see below) again showed a nice tightening in the population's range of average glucose
while reducing hypoglycemia - a testament to how automation can level the playing field regardless of therapy
or baseline outcomes. Dr. Jafri concluded that the insulin-only iLet was safe and effective in both pump and
MDI users, with no need for a run-in or lengthy training - a big advantage of using body weight alone for
initialization. MDI users did not have any more hypoglycemia - impressively fast algorithm adaptation! - and
the study showed two different CGMs can successfully power the Beta Bionics system. The results also led to
design improvements for the next-gen iLet Gen 4, which we first saw at FFL 2018 and will be used in the
pivotal trials: an insulin-only pivotal is expected to start in 1Q20, with bihormonal expected in 1H20 (using
Zealand dasiglucagon).

▪ The G5 and Eversense CGMs performed similarly with the iLet: time-in-range was 72%
with G5 vs. 68% on Eversense; mean glucose was 154 mg/dl with G5 vs. 155 mg/dl with Eversense;
time <54 mg/dl was 0.3% with G5 vs. 0.8% with Eversense. Sensor accuracy was measured relative
to the Contour Next BGM, which came in surprisingly high: 22% for G5 and 18% for Eversense. (For
comparison, MARD is ~9% on both systems vs. YSI.)

▪ This data nicely complements the iLet bihormonal vs. insulin-only home-use study
shared just before ADA (n=10): In bi-hormonal mode, participants spent 79% time in range
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(70-180 mg/dl), nearly two hours more per day than the 71% time-in-range with insulin only
(p<0.01). Time in hypoglycemia (<70 mg/dl) was 2.4% during the bi-hormonal period and 3.6%
during the insulin-only period - a difference of ~17 minutes. Time <54 mg/dl was 0.3% during the
bi-hormonal period and 0.6% during the insulin-only period. Participants achieved a mean glucose
of 139 mg/dL during days 2-7 of bi-hormonal mode, compared to 149 mg/dL during days 2-7 of
insulin-only mode (p<0.01).
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Automated Glycemic Control with a Bionic Pancreas Configured for Use in the
Critical Care Setting

Jordan Sherwood, MD (Massachusetts General Hospital, Boston, MA)

MGH's Dr. Jordan Sherwood presented data on an inpatient configuration of an insulin+dextrose closed loop
system, which can be used to achieve normal glycemia without severe hypoglycemia for type 1 and type 2
adults in the ICU. This configuration of the Bionic Pancreas was adjusted to use Abbott's Navigator CGM and
insulin and dextrose administered intravenously via a hospital Symbiq pump. The control algorithm was
located on a laptop, and the system, which did not require meal announcements, was initialized solely with
body weight. Adults with type 1 diabetes (n=6) and type 2 diabetes (n=6) participated in an eight-hour study
period, including an unrestricted meal and a simulated two-hour tube feeding with an abrupt stop to mimic
real-world inpatient conditions. Time-in-range (70-180 mg/dl) was 98% in type 1 diabetes and 94% in type 2
diabetes, with 0%-0.5% spent <70 mg/dl. Dr. Sherwood explained that the lowest glucose reading was 66 mg/
dl, occurring just when the system was initiated. Mean blood glucose was maintained from 106 mg/dl to 107
mg/dl in type 1s and decreased from 175 mg/dl to 125 mg/dl in type 2s. Dr. Sherwood noted that there was a
"wide degree of glucose variability" at the study's start, but as the algorithm adapted, variability decreased.
We're thrilled to see such strong results and are excited by the ongoing work in this area. Prior to this study,
the Cambridge group was the main academic team researching closed loop for the inpatient setting; Admetsys
is trying to build a commercial version, though we haven't heard an update in some time. We would be
fascinated to see how the glycemic control afforded by closed loop impacts patients' long-term hospital
outcomes.
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▪ Dr. Sherwood highlighted that that type 2 patients had a nearly ten-fold higher insulin
requirement as compared to type 1s. Conversely, patients with type 1 diabetes required
roughly three-times as much dextrose as those with type 2 diabetes.

Fully Closed-Loop Using Faster vs. Standard Aspart in Type 2 Diabetes (T2D): A
Double-Blind Randomized Crossover Trial

Lia Bally, MD, PhD (University of Bern, Switzerland)

University of Bern's Dr. Lia Bally presented results from the Cambridge group's double-blind, randomized
crossover study (n=15) of Fiasp vs. Novolog in a fully closed loop system for type 2 diabetes. The system
consisted of a Dana pump, Navigator II CGM, and the Cambridge MPC control algorithm, which modulated
insulin delivery every 10 minutes. Over the 10-hour study period, participants received a standard breakfast
and lunch and took a 20-minute walk. There were no significant differences observed for time-in-range
(100-180 mg/dl), time <100 mg/dl, time <70 mg/dl, time >180 mg/dl, mean glucose, or glycemic variability.
Participants spent 68% time-in-range (100-180 mg/dl) with Fiasp and 71% time-in-range (100-180 mg/dl)
with Novolog, amounting to 16-17 hours. There was one hypoglycemia event (<63 mg/dl) reported with Fiasp
and two with Novolog. Postprandial glucose was also equivalent for the two insulin types. Dr. Bally concluded
that a fully closed loop system in type 2 patients is feasible and efficacious regardless of insulin type; however,
she noted that larger and longer studies are needed to elucidate Fiasp in different target populations. We
wonder what the difference would look like in type 2 diabetes closing the loop with regular insulin vs. Novolog
(for cost purposes).
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▪ Dr. Bally emphasized that ~10% more insulin was required with Fiasp than with
Novolog. In line with the higher insulin requirements, she explained that higher insulin exposure
was observed with Fiasp as compared to Novolog.
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Development of SteadiFlow Technology, an Advanced Insulin Delivery Cannula
Featuring Extended Duration of Use, More Reliable Insulin Delivery, and Reduced
Inflammatory Tissue Response

Jeffrey Joseph, DO (Thomas Jefferson University, Philadelphia, PA)

TJU's Dr. Jeffrey Joseph shared that Capillary Biomedical has received an NIH SBIR grant for additional
study of the "kink-proof" SteadiSet infusion set with a soft, multi-port, flexible cannula. The group is currently
planning a prospective, crossover trial comparing use of the SteadiSet for seven days vs. use of a commercial
Teflon set for seven days in type 1s. Outcomes will be gauged by CGM ("safety and efficacy"), as well as by
glucose clamp to assess PK/PK on days one, three, five, and seven. Per ATTD, Capillary is eyeing a 2020
launch for the seven-day-wear set. Based on the slew of preclinical swine data that Dr. Joseph et al. have
accrued demonstrating less tissue damage and more consistent insulin absorption vs. current commercial
sets, we have to imagine that these properties will carry over to humans. Through a hard-hitting slide (below),
Dr. Joseph emphasized the important take-home message that delivery of insulin from commercially-
available infusion sets is highly variable from day to day and dose to dose. The top row demonstrates
progressive tissue damage - bleeding, collagen deposition - with the Teflon cannula inserted at 90 degrees,
variable bolus distributions (as depicted in micro-CT images in the second row), and higher pressure in the
tubing/catheter ("up to several thousand mmHg," especially on days two and four). "This is why we're getting
variable PK/PD in the real world," Dr. Joseph concluded. Compare this figure to a similar study of the
investigational SteadiSet: There is still some inflammation around the cannula beginning on day two, but the
multiple orifices on the catheter allows the insulin to get into the tissue; there is higher pressure initially on
days two and four, but this quickly comes down; and importantly, the full bolus is effectively delivered on
every day. Below these two figures, we also include a striking image showing the SteadiSet delivering insulin
into swine subcutaneous tissue on day six and histology showing a significantly thicker layer of inflammatory
tissue around the commercial Teflon set (right) vs. SteadiSet (left).

▪ Dr. Bruce Buckingham told an audience at CarbDM (April) that his Stanford group
will study Capillary Biomedical's SteadiSet "in the near future." The group has also
studied Convatec's Coated Lantern Infusion Set out to 10 day-wear. As of April, 18 of 24 subjects had
completed the study: 90% of subjects had worn the set for seven days, with an average duration of
8.6 days. We'll see coated Lantern data in a poster here at ADA.
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Questions and Answers

Q: Do you have any idea how the increased surface area might affect the blood insulin level?

A: We're doing that work as we move forward. It's preliminary work. If you do the calculations, greater surface
area means faster absorption, more consistent deliver, but that needs to be proven.

Dr. Steve Russell (MGH): What is the material of the catheter?

A: It's a soft, flexible polymer currently used in FDA-approved products for anesthesia. It's in the body for 5-7
days, but we haven't disclosed what the material is.

Q: I didn't see data comparing the SteadiSet to a rigid steel cannula. Have you looked at that?

A: I removed the slide, but we did six swine comparing Teflon to stainless steel catheters, and it's scary how
much damage there is to the subcutaneous tissue with steel. It turns dark brown from the bleeding and the
hemoglobin degrades. Keep in mind that it's swine, they lay on the cannula, it's not a person with diabetes,
but it's scary how much damage there is under the skin. Steel causes the most damage, Teflon at 90-degree-
angle next, Teflon at 30-degree angle next, and then SteadiSet.

Dr. Ed Damiano (Beta Bionics): One thought I've been knocking around for a while is that you
have retrograde flow around the catheter that could wet the adhesive on the infusion set,
which could affect plausibility of 7-day wear, especially with a port closer to the surface like
you have. Anything you've looked at there?
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A: We have not seen that as a problem. The cannula is angled and 13.5-mm in length. It has a distal hole, and
each hole is 2 mm above that. The proximal-most hole is at least 4 mm away from dermis, and we haven't
seen leakage as a problem.

In-Depth Review of Glycemic Control and Glycemic Variability in People with
Type 1 Diabetes Using Open Source Artificial Pancreas Systems

Andreas Melmer, PhD (Universitätsklinik für Diabetologie, Bern, Switzerland)

Dr. Andreas Melmer shared real-world data from 80 users of do-it-yourself (DIY) automated insulin delivery
systems (Loop, OpenAPS, AndroidAPS), comprising 53 years of total CGM data - an impressive 19,251 days of
use. Researchers used anonymized data collected from the "OpenAPS Data Commons" repository. Mean use
of DIY Looping was 134 days, with a wide range of 3 days to 917 (!) days. Overall, DIY users spent 78% time-
in-range (70-180 mg/dl), with 18% >180 mg/dl and 4% below 70 mg/dl. CV was 36%. Mean glucose was 137
mg/dl, corresponding to an estimated A1c of 6.4%. We note that these exceed the time-in-range consensus
goals for time in 70-180 mg/dl (78% vs. goal of 70%) and meet the goal for time <70 mg/dl (4% or lower). In a
sub-cohort analysis, researchers also looked at 6.5 years of pump+CGM records (n=34) in those with open
loop data. Time-in-range increased by +2.2 hours per day (+9%) after getting on a DIY system, including a
+2.4 hour per day gain in "time-in-tight-range" (70-140 mg/dl) (P<0.0001). Most of the gains came from less
time >180 mg/dl with automation, as hypoglycemia rates were quite low in open vs. closed loop. The time-in-
range benefits were pretty equal during the day and night. Dr. Melmer cautiously presented the data as a
"descriptive study" that "shows potential" of DIY Looping to support glycemic control in people with type 1.
Obviously, the population in this study was engaged enough to build and maintain these systems, but the data
is nonetheless very encouraging - particularly with the ability to examine 50+ years of CGM outcomes and
given the extent to which these systems are poised to become easier to use over time.

Questions and Answers

Q: Is there data on the percent of time the system remained operable?

A: Yes. We saw around 2% of the time there were some sort of issues around connectivity.

Q: Were these patients doing pump settings changes on their own? What percentage of people
were helped by endos? Are there metrics on time to get to perfect settings?

A: The data is all donated, and patients were on their own efforts. They were not educated, at least to our
knowledge - the developers don't educate people on this. It does take some time to learn this. However, early
vs. later use revealed no difference in glycemic control.

Comment: I have a couple patients using these systems, and they still need to be optimized - in terms of active
insulin time, Insulin:Carb ratio. If those are not optimized correctly, you don't get optimal results.

Dr. Yogish Kudva (Mayo Clinic): Have you also run the time-in-range in other comparative
data sets from the clinic or RCTs? These time-in-range data are very interesting.

A: We did not compare with other CGM records from other RCTs. What has to be said is that all data donors
are likely to be very tech motivated, and were already very good prior to starting.

Dr. Kudva: Is there a framework to assess these individuals, in terms of their sophistication of
use? Some kind of questionnaire in the OpenAPS community?

A: There has been survey by Dana Lewis et al. published last year. We want to evaluate the system further.

Does Insulin Delivery Method Impact Risk of Hypoglycemia in Older Adults?

Elena Toschi, MD (Joslin Diabetes Center, Boston, MA)

Dr. Toschi and the Joslin Diabetes Center team found that prevalence of hypoglycemia unawareness and
cognitive dysfunction do not differ in older type 1s (≥ 65 years) by insulin delivery method, but that MDI
treatment is linked to more time spent in hypoglycemia. A cohort of 32 MDI-treated patients (A1c: 7.5%) and
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54 pumpers (A1c: 7.4%) underwent CGM for two weeks along with questionnaires and assessments for factors
such as fear of hypoglycemia, hypoglycemia awareness, and cognitive function. Those using an insulin pump
experienced significantly less time ≤54 mg/dl as compared to MDI-treated patients (48 minutes/day vs. 26
minutes/day, p<0.05). Accordingly, MDI-treated patients also experienced more episodes of hypoglycemia
(<70 mg/dl and <55 mg/dl) lasting >15 minutes than those using a pump. Scores describing fear of
hypoglycemia were similar in both groups, although those on MDI were more fearful of nocturnal
hypoglycemia and reported being more likely to keep their blood sugar higher than usual when doing
important tasks or in social situations. Coefficient of variation (CV) was slightly higher in MDI patients. Dr.
Toschi opined that further studies are required to better understand the role of insulin delivery method on
risk of hypoglycemia in older adults with type 1.

Oral Presentations: From Risk to Complications of Type 1 Diabetes Youth -
What's New?

Safety and Performance of the Omnipod Hybrid Closed-Loop System in Young
Children Aged 2-6 Years with Type 1 Diabetes

Bruce Buckingham, MD (Stanford University, Palo Alto, CA)

Stanford's Dr. Bruce Buckingham presented very strong data from a study of Insulet's Omnipod Horizon
closed loop in very young children ages 2-6 years old (n=14; mean age 4 years; baseline A1c: 7.4%). The free-
living, hotel study - including ample physical activity and meal challenges - compared 48-72 hours of hybrid
closed loop with a tablet computer, Dexcom sensor (model not specified, though G4 used in studies presented
to date) to seven days of patients' standard therapy.
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▪ Horizon use resulted in an incredible 4.2 hour/day increase in time in the range of
70-180 mg/dl (73% vs. 55%; p=0.0002). This effect was driven by a dramatic reduction in
hyperglycemia, with 3.6 fewer hours/day spent >180 mg/dl (25% vs. 40%; p=0.005) and a
remarkable 2.7 fewer hours/day spent ≥250 mg/dl (6% vs. 17%; p=0.002). This amounts to a ~65%
reduction in time ≥250 mg/dl, albeit from a high baseline of four hours! Time in hypoglycemia was
also reduced, albeit not significantly from a statistical perspective due to the small number of
participants. Numerically, time <70 mg/dl fell by a half hour per day with Horizon (5% vs. 3%;
p=0.24) and time ≤54 mg/dl was cut by ~20 minutes/day (1.8% vs. 0.4%; p=0.15), a 78% reduction.

▪ Mean glucose with Horizon was significantly lower than that on standard care (172
mg/dl vs. 148 mg/dl; p=0.017). Overall, coefficient of variation (CV) dropped from 40% to 36%
(p=0.02) - hitting the often-used CV goal of ≤36% (Monnier). Overnight, CV dropped from 37% to a
remarkable 25% (p=0.0009) - wow! The modal day chart below clearly shows flatter, narrower, and
more in-range glucose values with Horizon, and Dr. Buckingham commented repeatedly that the
system performed very well. He shared that a parent stayed with each participant overnight, and
when they woke up in the morning, a couple of the mothers were in tears because it was the first
night since their child was diagnosed with type 1 that they slept through the night; and when they
woke up, the child had a flat, in-range blood sugar. Impressively, though the core MPC algorithm
didn't undergo any major tweaks to better fit the 2-6-year-old population, it performed essentially
the same in this age group as it has in the previous studies.

▪ Horizon - with a tubeless patch pump, G6 sensor, and algorithm running on the pod -
should be very appealing in this age cohort when it comes to market. The persistent
hyperglycemia and variability is tough in this population, especially with the fear of hypoglycemia
(just glance at the baseline data). We imagine Horizon will be a differentiated system on ease of use
that can safely keep glucoses lower without infringing significantly on a kid's ability to be a kid.
We're not sure how many of the participants were on MDI/pumps at baseline or how much time
they spent in closed loop. Future studies, according to Dr. Buckingham, will evaluate Horizon in the
setting of truly free-living (algorithm on the Omnipod, not a tablet) and extended use - this
presumably refers to the pivotal study set to begin in 4Q19 ahead of a 2H20 launch.

▪ Insulet strove to challenge the system and emulate real-world use with ample physical
activity (47 sessions total) and meals (115 total). Exercises included parks, ropes courses,
laser tag, a farm visit, trampoline, and tandem bike riding ("Kids were in a bouncy house, bouncing
off each other, off each other's Omnipods") with an average duration of 56 minutes. Meals were
unrestricted, with an average of 31 grams of carbs (max 81 grams), and 29% of meals had ≥15 grams
of fat.

▪ Medtronic presented results from the MiniMed 670G pivotal study in 2-6 year-olds
over three months of use (n=46) at ATTD. The studies are not directly comparable - e.g., due
to the difference in trial length and setting - but in the 670G study, A1c declined by 0.5% (baseline:
8.0%), time-in-range increased two hours/day (from 55% to 64%), and there was no change in time
<70 mg/dl (from 3.6% to 3.5%). Mean glucose declined from 173 mg/dl (run-in) to 161 mg/dl
(670G), with a small increase in CV ( from 38% to 39%).

▪ Dr. Buckingham discussed a number of Horizon closed loop features that we had not
previously recalled hearing:

◦ Setpoint (target glucose) can be set at 100, 110, 120, 130, 140, or 150 mg/dl.
Parents decided to raise the setpoint to 150 mg/dl for 79% of the exercise sessions in the
study. During a subsequent Insulet-sponsored dinner event, Dr. Buckingham said that the
system was "tested mostly at 120 mg/dl. We also tested down to 110 mg/dl. But you can set
it at 150 mg/dl, and we tested that just to see what would happen if you left it there."

◦ It allows for extended boluses. Four participants in the study used ≥1 extended bolus
for meals - mostly around lunchtime - as decided by their parents.
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◦ It has a "hypoglycemia protect" mode (we're not sure if this is commercial
naming) that sets the target glucose at 150 mg/dl and cuts basal delivery
either to 75%, 50%, or 25%. This feature sounds similar to Diabeloop's "Zen Mode,"
which "virtually ensures" hypo avoidance over a short period of time.

▪ Dr. Ly confirmed that the U500 Omnipod is now under FDA review. This was
foreshadowed during the 1Q19 call. January's JPM talk expected a launch by the "end of 2019/early
2020."

Previous Omnipod Horizon Safety and Feasibility Studies

Trial 1 Trial 2 Trial 3
Duration (hr) 36 54 96

Setting Inpatient Hotel - meal and

exercise challenges

Hotel - supervised free-

living conditions

Time in range
(70-180 mg/dl)

70%-73% 76%-85% 69%-79%

Time <70 mg/dl ≤2% ~1% ≤2.5%

Posters - AID, Pumps, and Pens

Title Details + Takeaways
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Safety and Efficacy of a

Novel Basal-Bolus Insulin

Delivery Device in Adults

with T2D Using Rapid-

Acting or Regular Human

Insulin

▪ A small (n=21 type 2s) prospective inpatient study compared

glycemic outcomes with a BD-developed "basal/bolus insulin

delivery device (IDD)" - we assume this is the much-delayed

Swatch type 2 patch pump - vs. MDI therapy.

▪ During the six-day in-clinic use of BD's IDD, there were

significant improvements in fasting blood glucose, 24-hour mean

blood glucose (121 mg/dl vs. 141 mg/dl), time-in-range (70-180

mg/dl; 88% vs. 81%), and time >180 mg/dl (9% vs. 17%) vs. the

preceding 2-3-day MDI period. There was a small but non-

significant increase in time <70 mg/dl (+22 mins/day) with the

patch pump. There were no differences in time <50 mg/dl and no

severe hypoglycemia events reported. On glycemic variability,

MAGE was significantly lower with BD's IDD, but there were no

significant differences in CV or MODD.

▪ There were no significant differences based on insulin type

(regular human insulin vs. insulin lispro). We wonder if BD

might focus on human insulin when it brings the type 2 patch

pump to market.

▪ The IDD can be worn for up to three days, delivers a continuous

basal rate over 24 hours, and includes on-demand bolus doses

(1-50 units) delivered via a wireless controller or side buttons on

the patch pump. The reservoir holds 300 units.

▪ On BD's 1Q19 call, a "launch delay" for the patch pump was

announced due to extensive FDA's feedback. No updated timing

was shared.

Early Real-World

Hypoglycemia Outcomes

with Use of the Tandem

Basal-IQ Technology System

▪ De-identified data uploaded to Tandem t:connect from

individuals with diabetes who had used Basal-IQ for three

(n=4,082), six (n=2,370), and nine weeks (n=1,307) were

analyzed to compare real-world hypoglycemia outcomes to

PROLOG pivotal trial results. Three week data were shared at

ATTD 2019.

▪ At three weeks, median real-world time <70 mg/dl was just 1.0%

(~14 mins/day) vs. 2.6% (~37 mins/day) for the pivotal trial.

After six and nine weeks, median time <70 mg/dl remained at

1.1% (~16 mins/day). There was no increase in hyperglycemia.

▪ It's rare to see real-world outcomes that beat those from clinical

trials. The researchers believe the design of the algorithm, which

quickly resumes insulin delivery after the first glucose reading

past the sensor nadir, is to credit. That said, this real-world data

only includes the set of people who actively upload their data to

t:connect - it's probably that population is different from pivotal

trial users.
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Evaluation of a Medtronic

Advanced Hybrid Closed-

Loop System During

Unannounced Meals of

Medium Size

▪ A prototype of Medtronic's "advanced hybrid closed loop (AHCL)

system" with automatic correction boluses - i.e., the MiniMed

780G, or at least an investigational version thereof -was

evaluated in 12 type 1s, showing statistically comparable

postprandial glucose levels following meals with (at home) and

without pre-meal boluses (in hotel).

▪ Average postprandial sensor glucose peaked at 224 mg/dl

without a premeal bolus and at 211 mg/dl with a premeal bolus.

Mean sensor glucose in the five-hour postprandial period, as well

as mean AUC >180 mg/dl during this time period, were

statistically similar between the two conditions.

▪ Meals consisted of 40 grams of carbohydrate, as estimated by the

patient.

▪ Caveats:

◦ In the five hours post-meal, ~3x more insulin was

required to attain the same glucose levels in the

condition with a premeal bolus (12 units) vs. without a

premeal bolus (4 units). This is counterintuitive, and we

wonder if there were significant differences in carb

counting, protein/fat content, or physiologic factors

between the two conditions.

◦ The poster doesn't share how soon before the meal

patients were bolusing - it's possible that more optimal

bolusing behavior would result in improved

postprandial glucoses in the condition with premeal

boluses.

▪ These results are promising for Medtronic's next-gen 780G,

suggesting the automatic boluses may offer comparable

performance to premeal boluses.

Feasibility Study of a Hybrid

Closed-Loop System with

Automated Correction

Boluses

▪ Small feasibility study (n=12 type 1s; mean age 17 years) of

Medtronic's Advanced Hybrid Closed Loop (AHCL; 780G) at

Schneider Children's Medical Center. ClinicalTrials.gov. The

system, in collaboration with DreaMed, incorporates auto-

boluses, a target glucose of 100 mg/dl, and improved auto-basal

control.

▪ Six -day run-in period with PLGS + six days in hotel with missed

bolus, late bolus, and physical activity + three-week home phase

▪ Compared to run-in, time-in-range during Auto Mode at home

improved from 69% to 74% (+1.2 hours/day); Time <70 mg/dl

fell from 4.1% to 2.6% (-22 minutes). Neither change was

significant.
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▪ Time-in-range was significantly higher at night during the home

Auto Mode period vs. the PLGS run-in period (83% vs. 66%).

▪ With missed meal boluses in the hotel setting, average peak post-

prandial glucose level was 224 mg/dl.

▪ A1c dropped from 7.1% to 6.8% by end of four weeks (p=0.0027)

Glucose Control Following

Missed and Late Meal

Boluses with a Medtronic

Enhanced-Hybrid Closed

Loop System

▪ A single-arm, feasibility study (n=12 type 1s) of a prototype of the

"Medtronic Enhanced-HCL (E-HCL)" with a lower target glucose

and automated correction boluses - i.e., MiniMed 780G, or an

investigational version - found E-HCL drove greater time-in-

range vs. the open-loop run in (85% vs. 75%) and a lower mean

sensor glucose (123 mg/dl vs. 144 mg/dl). Time spent <70 mg/dl

was greater with E-HCL (4.4% vs. 3.0%) but there was no

difference in time <54 mg/dl.

▪ Despite automated correction boluses, a missed bolus for a meal

still resulted in hyperglycemia, with users spending 47% time

>180 mg/dl in the four hours following a meal. When meals were

accompanied with a bolus, participants spent 0% time >180 mg/

dl in the same time period.

▪ Time in Auto Mode was 100% nearly the entire time (with the

exception of an overnight sensor miscalibration challenge).

▪ This is strong pilot data ahead of the MiniMed 780G pivotal

study, which kicked off during ADA.

Real-World Treatment

Patterns and Glycemic

Profiles of 1,217 Adults with

Type 2 Diabetes Using the

Omnipod Insulin

Management System with

Cloud-Based Data

Management

Glycemic Profiles and

Insulin Use in 2,622

Medicare-Eligible Older

Adults with Diabetes Using

the Omnipod Insulin

Management System with

Cloud-Based Data

Management

Glycemic Profiles and

Treatment Patterns: Real-

World Data from 9,356

Adults with Type 1 Diabetes

▪ Five Insulet posters detailed real-world results from Omnipod

users aggregated through Glooko. Cuts of data break out type 2

adults, older adults, type 1s, pediatric/adolescent type 1s, and

type 1s with CGM data.

▪ Overall, the data includes a maximum of ~26,000 users, though

there is certainly some overlap between posters.

▪ Mean GMI (estimated A1c) in type 2 adult Omnipod users was

7.7%; mean % in 70-180 mg/dl was 58%

▪ Mean GMI in Medicare-eligible older adults: 7.3%. Mean %

in 70-180 mg/dl: 57%.

▪ Mean GMI in type 1 adults: 7.6%. Mean % in 70-180 mg/dl: 50%.

▪ Mean GMI in young type 1s: 8.1%. Mean % in 70-180 mg/dl:

43%.

▪ Mean GMI in type 1s with CGM: 7.0%-7.8%, depending on age

group. Mean % in 70-180 mg/dl: 49%-66%, depending on age

group.
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Using the Omnipod Insulin

Management System with

Cloud-Based Data

Management

Real-World Glycemic

Profiles and Insulin Use

Patterns of 10,887 Pediatric

and Adolescent Patients with

Type 1 Diabetes Using the

Omnipod Insulin

Management System with

Cloud-Based Data

Management

Glucose Management

Indicator Results from Real-

World Data of 1,838 Patients

with Type 1 Diabetes Using

the Omnipod Insulin

Management System with

Continuous Glucose

Monitoring and Cloud-Based

Data Management

Assessment of Longevity of

the Coated ConvaTec

Infusion Set with Lantern

Technology

▪ Stanford study (n=24; 2 excluded from analysis) testing up to

10-day wear with the coated Lantern set that includes slits along

the sides and a coating to reduce foreign body response, prevent

occlusion, and extend wear.

▪ Of the 22 participants included, 10 made it the full 10 days. Mean

wear time was 8 days.

▪ Hyperglycemia unresponsive to correction (6) and adhesive

failures (4) were the most common reasons for premature failure.

▪ A follow-on, larger crossover study (masked, randomized, 7-day-

wear) will compare the coated Lantern catheter against

commercially available infusion sets.

Results of a Randomized

Cross-Over Study in T1D of a

Dual-Hormone Closed-Loop

System with XeriSol

Glucagon vs. Insulin-Only

Closed-Loop System vs. a

Predictive Low Glucose

Suspend System

▪ The Oregon Artificial Pancreas system (OHSU) using XeriSol

glucagon in dual-hormone mode was found to confer similar

time-in-range (70-180 mg/dl) as the insulin-only mode, but with

significantly less time in hypoglycemia (<70 mg/dl).

▪ Both systems detect exercise based on heart rate and energy

expenditure estimates from a wearable. If hypoglycemia is

predicted with exercise, 73 mcg of glucagon is dosed proactively.

Meals were announced to the algorithm, which tailored its
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mealtime dosing factor by adapting aggressiveness based on

previous post-prandial glycemic responses.

▪ Time-in-range during dual-hormone use (71%) and single-

hormone use (73%) were significantly greater than during

predictive low glucose suspend (63%).

▪ During exercise and four-hours post-exercise, time <70 mg/dl

was 2.9% for dual-hormone use and 8.2% for single-hormone use

(-1.3 hours). While in dual-hormone mode, participants required

fewer carbohydrate treatments/day in dual-hormone mode (0.6)

as compared to single-hormone mode (1.7) and predictive low

glucose suspend (1.4).

▪ This study is one of the first to evaluate pumpable glucagon in a

dual-hormone closed loop system, following Beta Bionics'

positive results from its home use study of the dual-hormone iLet

system with Zealand's dasiglucagon.

Time-In-Target Glucose

Range and the Glucose

Management Indicator

During Real-World MiniMed

670G System Use

▪ Real-world data from 77,668 MiniMed 670G users (6.8 million

patient-days). Time-in-range and glucose management indicator

(GMI) were presented in this poster.

▪ Across all users, time-in-range was 72% (GMI: 7.1%) and time

<70 mg/dl was 1.9% in Auto Mode. Time in Auto Mode was 78%.

In manual mode, time-in-range fell to 62% and GMI was 7.3%.

▪ In longitudinal data (≥1 year) from young adults ages 14-21 years,

time-in-range was 64% (GMI: 7.3%) and time <70 mg/dl was

2.8% in Auto Mode. Time in Auto Mode was 61%. In manual

mode, time-in-range was 57% and GMI was 7.5%.

▪ In longitudinal data (≥1 year) from adults >21 years, time-in-

range was 74% (GMI: 6.9%) and time <70 mg/dl was 2.8% in

Auto Mode. Time in Auto Mode was 77%. In manual mode, time-

in-range was 67% and GMI was 7.1%.

▪ These data are in line with the larger data set announced before

ADA in ~120,000 users on 670G.

Patients' Experiences with a

DIY Artificial Pancreas and

Their Perspectives of the

Provider's Role in

Supporting Their Use

▪ 101 DIY APS users surveyed about their experience

▪ >90% of respondents rated DIY looping as better clinically than

other therapies for hyperglycemia frequency, hypoglycemia

frequency, sleep interruptions, and time in range.

▪ A majority of respondents perceive DIY APS as safer than a pump

+ CGM combo.

▪ 79% said their providers don't understand the system well, but

>80% say their providers encourage them to keep using it.
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▪ People rated social media and DIY APS official documentation as

the most important resource for maintaining their systems.

Early Independent View of

Quality of Life in Patients

with Type 1 Diabetes Using

Hybrid Closed-Loop Insulin

Delivery System in Real-

World Clinical Practice

▪ Subject-reported outcomes (SROs) from n=54 type 1 670G users

at Joslin clinic: Short-Form Health Survey (SF-36), Pittsburgh

Sleep Quality Index (PSQI), and Hypoglycemia Fear Survey/

Worry Scale (HFS_W).

▪ Patients reported significant improvements in social functioning

(+4.5%, p=0.018), fear/worry (-13.4%; p=0.025), and A1c

(-0.4%; p=0.003) after three months on 670G.

▪ Overall time in Auto Mode was 64%, and time in Auto Mode was

not significantly associated with any outcomes.

▪ The study is continuing for a year.

First Test of the iLet in

Children and Adolescents

with Type 1 Diabetes in

"Insulin-Only" Mode

▪ In this multi-center, randomized crossover study (n=20) in type 1

youth (7-17 years), Beta Bionics' Gen 3 iLet closed loop system in

insulin-only mode showed comparable glycemic outcomes vs.

standard care. Mean glucose increased slightly during iLet use

from 160 mg/dl to 163 mg/dl. Time-in-range (70-180 mg/dl)

remained the same at 65% and time <70 mg/dl decreased slightly

from 3.2% to 2.2% (-14 mins).

▪ There were three hyperglycemic events associated with iLet

"malfunction" (Cartridge leakage, alarms not heard). None

resulted in a serious adverse event for the study participants.

▪ During the day, participants were supervised by staff and

engaged in vigorous physical activity. During the night,

participants returned home and were monitored remotely.

▪ We were surprised not to see stronger outcomes given the

positive Gen 3 iLet home use study in adults. The investigators

conclude that testing of the improved Gen 4 iLet is warranted.

These data may suggest Beta Bionics needs more work on the

pediatric side, especially to ensure strong pump hardware

performance.

Automated Adaptation of the

Bionic Pancreas While

Transitioning from MDI

Insulin Regimens

▪ A sub-analysis of Beta Bionics' iLet insulin-only home study

revealed that previous MDI-users did not achieve significant

differences in mean glucose and time-in-range between the first

24 hours of use and days 3-7; previous pump-users did.

▪ iLet increased previous pump-users' (n=22) time-in-range

(70-180 mg/dl) by 1.9 hrs/day (60% to 68%) and decreased

mean glucose from 167 mg/dl to 158 mg/dl on days 3-7

compared to day one. Previous MDI-users' (n=12) time-in-range

(68% to 73%) and mean blood glucose (154 mg/dl to 150 mg/dl)
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did not significantly change from day one to days 3-7.

Surprisingly, there was also no difference in total daily dose of

insulin for either group.

▪ The results indicate that iLet is safe to initiate directly following

MDI therapy - a major win, considering the system only requires

bodyweight to initialize.

Closed-Loop Glucose

Control System for In-

Hospital Use: Extended

Control Trials

▪ Analysis of the Admetsys inpatient AID system with insulin/

dextrose dosing (n= 10 type 1s, 2 type 2s) with an IV glucose

sensor.

▪ The system's therapeutic target was set to 80-125 mg/dl for 24

hours.

▪ Blood glucoses began at 150-300 mg/dl; mean time to reach

target range (80-125 mg/dl) was just 2.4 hours. After target

range was entered, average blood glucose was 107 mg/dl. There

was no hypoglycemia (<70 mg/dl) during the trial.

▪ We wonder if the system could be used with a subcutaneous

glucose sensor.

Overnight vs. Continuous

Long-Term Closed-Loop

Control: Patient-Reported

Experiences

▪ Patient reported experiences from eight weeks of overnight

closed loop and eight weeks of continuous closed loop use in 10

adults with type 1 diabetes (Tandem's Control-IQ hybrid closed

loop system with Dexcom G6).

▪ All participants reported that Control-IQ made their diabetes

easier to manage during both overnight and continuous wear.

▪ All participants preferred continuous use of the system over

overnight-only use.

▪ Difficulty and complexity of the system were rated at 1.1 on a

5-point Likert scale, while trust and probability of long-term use

were rated at 4.5 and 5, respectively.

▪ In line with the Control-IQ pivotal trial, these data bode very well

for adoption of the system once Tandem launches it.

Towards Prolongation of

Insulin Pump Catheters

Wearing Time Using a

Mixture of Insulin and a

Non-Steroidal Anti-

Inflammatory Drug

▪ Double-blinded RCT studying use of an injectable NSAID at the

infusion set site to prolong wear in 14 type 1 pumpers.

▪ Participants injected either insulin lispro 90 units/mL +

ketorolac (NSAID) 3 mg/mL or lispro 100 units/mL

▪ There was no significant difference in length of catheter wear

between groups (7.4 days with lispro only vs. 7.8 days with lispro

+ NSAID; p=0.51).

▪ In the 7 "responders," wear time increased by two days with

addition of the NSAID (p=0.02).
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▪ This work was funded in part by JDRF.

Symposium: Shared Decision Making When Choosing Pumps and Sensors

Hybrid Closed-Loop Systems - What Have We Learned So Far?

Cari Berget (Barbara Davis Center for Diabetes, Aurora, CO)

Barbara Davis Center's Ms. Cari Berget presented intriguing real-world, observational data on use of
Medtronic's MiniMed 670G in pediatric (n=92) and adult (n=34) patients. After six-months of use, pediatric
patients (average age 15 years-old) saw time-in-range increase from 51% to 57% (+1.4 hours). A1c declined by
an average of 0.8% (baseline A1c: 8.8%); however, there was no significant change in A1c for patients with
baseline A1c <9%. Despite these overall improvements, time in Auto Mode decreased from 65% to 51% and
sensor wear dropped from 80% to just 68%. Ms. Berget did not offer up a potential explanation for the
apparent contradiction - it is possible that patients were naïve to pump therapy and would have reaped these
benefits from initiating any pump. A similar story was observed in the adult population at three months: time-
in-range increased from 67% to 71% (up nearly one hour) while time in Auto Mode decreased from 79% to
72%. A1c decreased by 0.5% (no baseline given) but there was no significant change for those with baseline
A1c <7%. Relative to time-in-range in the 670G pivotal trials (64%-74%, depending on age group) and real-
world data (71%; n=119,724), the younger BDC users seem to be having a more challenging time with the
system, adults are similar.

▪ The pediatric group demonstrated a "pretty high" discontinuation rate of 30% at six
months. As Ms. Berget pointed out, this rate is close to the 38% discontinuation rate that Dr.
Gregory Goodwin presented at ENDO from a separate real-world observational study (n=93) of the
670G in children and adolescents. At the time, Dr. Goodwin noted that this rate stands in significant
contrast to clinical trials finding withdrawal rates closer to 5% - there could be several factors at play
here, including demographics, degree of follow-up/support, and patient expectations. Either way,
Ms. Berget rightly called for future hybrid closed loop systems to focus on reducing system burden
to increase sustainability. We expect factory-calibrated systems from Dexcom and Abbott - along
with lower alarm burden systems - will be big winners in the pediatric population.

▪ Ms. Berget highlighted her team's new clinical training program for implementing
hybrid closed loop therapy in a pediatric clinic. The protocol, published earlier this year in
the Journal of Diabetes Science and Technology, leverages a quality improvement process called the
Plan-Do-Study-Act model and consists of: (i) A 2-3-hour group class for Manual Mode training,
emphasizing CGM education and diabetes self-care techniques; (ii) A 1-1.5-hour remote class to
initiate Auto Mode after one week of Manual Mode; and (iii) Three short phone calls during the first
month, targeting re-education and insulin adjustments based on the patient's CareLink upload. Ms.
Berget shared that the 72 patients who participated in the program achieved 72% time in Auto Mode
and 83% sensor wear-time. She noted that follow-up during the first few weeks of 670G use were
vital to patient success - phone calls lasted on average just 16 minutes, and the most common topics
discussed were pre-meal bolusing, correction boluses, and responding to system alerts (patients
experienced ~6 Auto Mode exits/week, mostly related to hypoglycemia). Insulin adjustments were
also common, with insulin:carb ratios strengthened by 24% in three-fourths of participants.
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Current Issues: Indication for Pancreas Transplantation in the Era of
Glucose Sensor and Insulin Pump

Pro-Pancreas Transplantation

Silke Niederhaus, MD (University of Maryland School of Medicine, Baltimore, MD)

Dr. Silke Niederhaus emphasized that performing a pancreas plus kidney transplantation is the best option
for most patients with diabetes with end-stage renal disease (ESRD). When patients have ESRD and diabetes,
the statistics after a simultaneous pancreas-kidney (SPK) transplant show that 35% of patients are insulin-
independent 20 years after surgery. In addition, SPK recipients have an expected 20-year survival of 57%.
Live donors with pancreas after kidney (PAK) procedures are also a good option. Patients that are able to
receive kidneys from live donors typically have a greater chance of survival as compared to those that receive
kidneys from deceased donors. Kidneys from live donors tend to have a low kidney donor profile index
(KDPI); donor kidneys with a high KDPI can last five years, while a normal KDPI indicates nine-year survival,
and low KDPI indicates 11-year survival.

▪ Dr. Niederhaus described three groups of patients: (i) diabetes with ESRD; (ii) diabetes
with fully functioning kidneys; and (iii) diabetes with neuropathy. As a surgeon, Dr. Niederhaus
explained, it is vital to "cherry pick" the right patients, including patients with ERSD and diabetes.
Notably, people with diabetes on dialysis have a mortality similar or worse than colon cancer (less
than 30%). Dr. Niederhaus mentioned that it is typical for 90% of patients to have a positive
experience post-transplant; however, 10% of patients have a challenging experience. The 10% of
patients that encounter post-operative difficulties are often the same patients that return to the
endocrine clinic. There are approximately 1,000 pancreas transplants performed per year in the US,
while there are ~23 million people with diabetes and ~84 million people with pre-diabetes. Reasons
for people to consider a pancreas transplant include not only a diabetes diagnosis, but also exocrine
insufficiency and a need for a multiorgan transplant. Surgeons are often willing to take on the risk of
people with type 2 diabetes only after considering insulin use and weight loss capabilities along with
age, antibodies, donor availability, GFR, insulin intolerance, symptomatic hypoglycemia,
complications, and cardiovascular health. Physicians must also consider whether or not patients can
survive a large coronary event if one arises after surgery.

Industry Announcements

Medtronic Initiates Two Pivotal Trials: MiniMed 780G Advanced HCL (Automatic
Bolus, Bluetooth) and Next-Gen CGM with Day-1-Only Calibration

Medtronic announced that it has begun enrolling participants in two major pivotal studies: (i) the MiniMed
780G advanced hybrid closed loop with automatic correction boluses, Bluetooth, remote software updating,
an >80% time-in-range goal, and an adjustable target down to 100 mg/dl; and (ii) a next-gen Guardian CGM
with fingerstick calibration only on day one and seven-day wear. Both trials are up on ClinicalTrials.gov (here
and here), and both were announced in company press releases (here and here). These are large studies - up
to n=350 for the 780G and n=460 for the next-gen CGM - with primary completion of both expected in early
2020 (January-February). Given the size of the CGM study and primary endpoints (% within 20/20, % within
15 mg/dl for <70 mg/dl), we'd guess it will be used to support an iCGM filing for the next-gen Guardian CGM.
The 780G study is enrolling users 7+ years, while the CGM study has a broader enrollment of 2+ years; this
implies both products could also launch with pediatric labeling. Like the precursor 670G, the 780G pivotal
will be tested in a three-month safety evaluation (home study), with co-primary end points - change in A1c
and change in time-in-range (70-180 mg/dl) from baseline. That should enable a fast study and time to
market, piggybacking off all the 670G experience and moving much faster than Tandem's six-month Control-
IQ pivotal (reporting data tomorrow). Medtronic has recently forecasted a launch of the MiniMed 780G by
April 2020 (see 1Q19 call), which seems doable with this pivotal trial now starting enrollment. We expect the
780G will use a version of the current Guardian Sensor 3 requiring at least two daily fingersticks. The on-body
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form factor does not look different with the next-gen Guardian CGM (that will wait until the next-next-gen
Synergy sensor).

▪ These are key pipeline moves for Medtronic as Control-IQ looks to launch in 4Q19,
leapfrogging the 670G with automatic boluses, the no-fingersticks G6 CGM, remote software
updates, Bluetooth, and a simpler user experience. Assuming Medtronic hits the April 2020 timing,
it may come out with a competitive product only a few months behind Control-IQ. It's been a very
exciting pipeline meeting for Medtronic, as it announced plans on Day #1 to integrate with Tidepool
Loop as an interoperable ACE pump and iCGM. See below for summary of study details, a picture of
the 780G from Medtronic's booth video, and 780G poster highlights.

Study Name Size,
Participants

Primary
Completion Date

Primary Endpoints

Safety Evaluation of the

Advanced Hybrid

Closed Loop (AHCL)

System

Up to 350 adult and

pediatric

participants

7+ Years Old

January 31, 2020 1. Change in A1c - Baseline vs. 3

months

2. Change in time-in-range -

baseline to end of study

Performance Evaluation

of an Advanced

Algorithm With CGM in

Adults, Adolescents, and

Pediatrics

Up to 460

participants with

type 1 or type 2

diabetes

2+ Years old

February 2020 1. ± 20%/20 mg/dl agreement vs.

YSI, by age group and insertion

location

2. ±15 mg/dl Agreement with

YSI, (<70 mg/dL), by age group

and insertion location

▪ Eight sites are currently listed for the 780G study: SoCal Diabetes, Diablo Clinical Research,
Barbara Davis Center (adults and pediatrics), Southeastern Endocrine, Rocky Mountain Diabetes
Center, IDC, and Ranier. No locations are yet listed for the CGM study; this will obviously expand as
the year progresses.
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▪ The press release gave an early look at two MiniMed 780G posters (1040-P and
1041-P). Notably, 100% of participants in a feasibility study rated the MiniMed 780G system as the
best therapy they have ever used, reporting overall satisfaction as extremely satisfied or very
satisfied. All participants stated that they trusted the system to take care of their glucose and that it
significantly increased their flexibility and confidence in taking care of their diabetes. The 780G was
safe, improved glycemia, and simplified diabetes management, even when users forgot to administer
a bolus of insulin at mealtime or carb counting was inaccurate. Hypoglycemia (<70mg/dL) dropped
by 27% and hyperglycemia (>180 mg/dL) was reduced by 14% with no serious adverse events
reported; the baseline comparator was not given in the press release, but we'll be back to report what
the posters say.

Medtronic ADA Analyst Day - Pipeline Overview: MiniMed 780G, Non-Adjunctive
CGM Launch in Next 12 Months

Medtronic held a one-hour Diabetes investor briefing during ADA, covering its AID and CGM pipeline for the
next 24 months - download the slides here and listen to the webcast here. Overall, the Tidepool Loop news
and the start of the MiniMed 780G advanced hybrid closed loop and next-gen iCGM pivotal trial were the
major items of interest, even though they had been reported earlier at the ADA. The slides did bring more
details on timing and product features on what seems to be a clearer Medtronic pipeline. The MiniMed 780G
and non-adjunctive labeling were positioned for launch in the "next 12 months," roughly in line with the
previous "FY20" window to launch in April 2019-April 2020. (Though technically, extending it to June 2020.)
Both should hit that goal, as 780G has now started its three-month pivotal and non-adjunctive labeling will be
filed this month. The comparator slide to Tandem's Control-IQ was very interesting, showing that the 780G
will be quite a competitive product head-to-head. We found the CGM discussion was not very convincing,
despite management's best efforts - Medtronic's offering in 24 months still won't match the current feature
sets of Abbott and Dexcom in terms of factory calibration and 10-14 day wear - that said, the company is
clearly working to improve its offerings and to move from the pump-hardware-focused company that it has
been historically. Launches in the next 24 months will include a seven-day iCGM Zeus sensor with day 1
calibration only (pivotal trial started during ADA 2019; FDA submission in April-October 2020), the Synergy
fully disposable seven-day iCGM sensor (FDA submission in November 2020-April 2021), Personalized
Closed Loop (FDA submission in November 2020-April 2021). We found it odd not to hear Tidepool Loop
mentioned a single time in prepared remarks; it only came up in Q&A. Will interoperability truly be a major
focus for Medtronic? That said, there was commitment in Q&A to building an ACE pump and iCGM - from an
investor perspective, these will bring faster paths to market for Medtronic's own systems, and give it ability to
integrate with other systems. Note that in the slides below, "FY21" runs from April 2020-April 2021. See
product details and pictures below, and get the full slide deck here.
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Product Theaters

Beyond Omnipod DASH - The Future of Insulin Delivery Technology (Presented
by Insulet)

Trang Ly, MBBS, PhD (Insulet Corporation, Boston, MA), Gregory Forlenza, MD (Barbara
Davis Center, Aurora, CO)

During an Insulet product theater, Medical Director Dr. Trang Ly highlighted real-world Omnipod outcomes
data from Glooko, separated by diabetes type and age. Among the 1,427 adult Omnipod users (1042-P) who
self-identified as type 2s, the average GMI (glucose management indicator; formerly "eA1c") was 7.5%, and
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75% of them have A1c <8%. Said Dr. Ly, "I think most adult endocrinologists would be pretty happy having a
clinic where three of four patients have an A1c under 8%." (We hope this is not the case forever as we believe
behavioral and financial support alongside AID should help far more patients achieve A1c and TIR targets.)
Among the 20,243 Omnipod users with type 1 diabetes (1043-P and 1357-P), mean GMI is 7.8%, and 63%
have A1c <8%. Insulet intentionally plotted its users' data on the same axis as the infamous T1D Exchange
Registry A1c plot. Based on a direct comparison, which has some obvious limitations (e.g., the type 1 Omnipod
users not in this analysis are those who do not download), it would appear that Omnipod users may have
lower A1cs (particularly in the adolescent 'hump') than the rest of the population. Dr. Ly also shared some
granular data about the age of Insulet's base in this data set: 28%-30% are under 18 years old, 25% are >50
years old, and 14% of adults on Omnipod are type 2s (most are in the 50-70 age range). Before handing the
podium over to Dr. Forlenza, Dr. Ly closed with an overview of the Dash portfolio: Insulet is busy filling the
"thousands of pre-orders" for Dash in the just-started full market release, patients are "flying through
training" for the product, Display and View secondary display apps are "coming soon," the Lilly-partnered
U500 pump is under FDA review, Dash was the first pump partner of Tidepool Loop, and the Horizon AID
system will launch with the option of direct phone control (only on Samsung devices at first).

www.closeconcerns.com 53

https://plan.core-apps.com/tristar_ada19/abstract/b0c39592a407008776cc26b72d6cb1da
https://plan.core-apps.com/tristar_ada19/abstract/23b1b637ba2e46d4ad6b8619bbf4e71c
https://www.closeconcerns.com/knowledgebase/r/ac7b474e#A1c_No_Change_in_Adults_Worsening_in_Young_Adults
https://www.closeconcerns.com/knowledgebase/r/ac7b474e#A1c_No_Change_in_Adults_Worsening_in_Young_Adults
http://www.closeconcerns.com/knowledgebase/r/42b87179#Dash_PDM_Full_US_Launch_Now_Underway_with_130_Million_Covered_Lives_Most_in_Pharmacy_No_Upfront-Cost_No_Four-Year_Warranty


BDC's Dr. Greg Forlenza, who has been running studies and working with Insulet on Omnipod
Horizon for the past four years, reviewed the body of evidence to date - see the IDE3 toddler study
writeup for a tabular summary. Dr. Forlenza confirmed that the pivotal trial will take place later this year
(4Q19, per Insulet's last update). Throughout the talk, his excitement regarding the system was palpable (and
at times explicit). He specifically called out the system's stellar overnight control ("I can't wait to deploy this at
diabetes camps"), ability to handle missed meal boluses ("Those of us that take care of adolescents and young
adults, we know they're going to do this experiment in real life at least a few times a week"), and ability to
handle exercise ("I get so excited about these results every time I show them. Every single patient was 0%
hypoglycemia overnight").

Corporate Symposium: Patient-Driven Innovation and the Journey to
Better Automated Insulin Delivery (Sponsored by Insulet)

Panel Discussion

Bruce Buckingham, MD (Stanford University, Palo Alto, CA), Daniel DeSalvo, MD (Baylor
College of Medicine, Houston, TX), Ashlea Hill (Diabetes Care Center, Ruston, LA), Howard
Look (Tidepool, Palo Alto, CA), and Trang Ly, MBBS, PhD (Insulet, Acton, MA)

We were treated to a fantastic panel discussion at Insulet's dinner symposium, which focused not only on
Insulet's new Dash and Horizon closed loop system, but also on providing attendees with an oral history of
the development of diabetes technology. See our favorite quotes below!

"Oral histories" on remote monitoring and AID

▪ "It was at a diabetes camp where we did the first Dexcom G4 platinum study, remotely
monitored participants at camp - this was before Dexcom Share. You know camp, these
kids were playing capture the flag, dancing, lots of activity. The protocol was to wait until they drop
to 70 mg/dl and then treat them with carbohydrate or mini-dose glucagon. It was very impactful
being able to treat them in an expedited manner compared to control nights when they weren't on
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remote monitoring. Thanks to that study and Bruce's leadership, that's when remote monitoring
came along and NightScout helped." - Dr. DeSalvo

◦ "NightScout hadn't started yet at that time, but remote monitoring was on the
back burner at Dexcom. But [Dexcom's] Andy Balo came to camp with me and put it
on the front burner. We had a kid who kept dropping every 1.5 hours, he just couldn't stay
up. We had to prop him up in bed and pour food down his throat. If not for that, I imagine
he would've had a seizure." - Dr. Buckingham

▪ "Closed loop studies - we've been doing it a long time and worked with everyone. Camp
is a great place to study them. There are a lot of activities to stress the system - lots of lows
overnight, a great way to stress system overnight. The problem is doing the study without
interrupting camp activities and being disruptive. We tested UVA's DiAs system, now they've moved
on to Control-IQ. But we tested the PLGS systems, now called Basal-IQ, and we were the first in the
world to test the 670G system. At all these camps, we've gotten the company's engineers there. They
would normally be sitting at their computers, doing algorithms, wires, things that aren't really with
the people, and they have mutually learned so much by being at the camp. For each Insulet study,
there's always been engineering support, and being able to interact with them has been really
important." - Dr. Buckingham

On Omnipod Horizon and Dash

▪ "When closed loop started out, one of the ways it got going was in silico modeling.
Then we'd take them to camp, an in carbon model, and it turned out differently. Trang is a strong
believer that you need to be testing in carbon. It was September 2016, we began doing Horizon
studies: 36-hour inpatient, then 2.5-day Airbnb studies, now four-to-five-day Airbnb studies. She
really has tested this system. She started with adults, then adolescents, then 7-14-year-olds, and she
has moved down to age two. They've tested meal over-bolus, missed-meal bolus. One of the great
things with testing is we do something, then the next round, the next week, they tweak it - "we can
do this just a little bit better," and it's just moved over time. Missed-meal, really high-fat meal at
bedtime where insulin needs to work for six-to-eight hours… it's a test of the system. We did
exercise. Every study has at least 30 minutes of activity….Kids were in a bouncy house, bouncing off
each other, off each other's Omnipods. All the kids get up in the morning and jump on the
trampoline, and that doesn't even count as activity. It is real life. With this system, importantly, you
can give an extended bolus. You have 110, 120, 130, 140, 150 mg/dl setpoints. We tested mostly at
120 mg/dl. We also tested down to 110 mg/dl. You can set it at 150 mg/dl, so we tested that just to
see what would happen if you left it there. It's just been amazing. There's a reverse correction you
can turn on and off. It's a nice system and really looks at what someone wants to do when managing
diabetes. Some systems can't give an extended bolus. The best thing about it is it is so amazing at
night. It just flattens - a wonderful nice flatness - and you have great morning glucose. Now you can
handle missed meal bolus. We just did the adolescent group, and we took them to Safeway to get
food. They got six boxes of Pop Tarts for their bedtime snack…and turns out for their afternoon
snack, and for dinner. The system handled missed meal boluses so well that a kid said, 'God, that's
better than when I give a bolus!'" - Dr. Buckingham

▪ "I have a patient on OptumRx, and they have Omnipods available for $10 for three
months. It's really neat to see that available through pharmacy. Such a great product at a better
price than they could get for their basal insulin." - Ms. Hill

▪ "We started with Dash two months ago as part of the limited market release…It's been a
seamless process for patients. Now that Dash is commercially available, it's so simple with pharmacy
benefit. You just e-scribe through Epic for those with coverage - they go get it, and they can start
within a few days of us prescribing. It's really simple for us and our flow. I'm looking forward to the
cloud-to-cloud Glooko integration. Over 90% of my patients are on CGM so I can see that data
before they step into the clinic, but I'm missing the insulin data. With that Glooko integration, I'll
have the insulin data too." - Dr. DeSalvo
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▪ "Regionally, coverage is different in the US. It's not particularly good for the Medicaid
population in California. But now we have >50% of Medicaid lives covered, which is pretty
amazing." - Dr. Ly

▪ "[Dash] Experience in type 2 diabetes? We got it for a lady for $10. We lowered her A1c and
lowered her basal consumption by 30%. Weight loss, A1c, insulin - all lowered." - Ms. Hill

▪ "Even though it's off label, we know U200 and U500 insulin is great in these devices.
And same for gestational diabetes - some people are so insulin-resistant, we need to go from two- to
four-unit boluses. The youngest person we have on Dash in our clinic is 15 months and the oldest we
have is 87 years." - Ms. Hill

On Tidepool

▪ "You came to me and asked me if you should do this and I told you that you were nuts.
You tried to integrate all the data and there were such corporate pillars preventing that. Everyone
had their own software, and I told you that you were crazy. I don't think anyone except you could've
made this happen. It's amazing that Insulet has bought into this. I think we're really seeing the
community that needs to be served really be served by the people that provide the services. It's
heartwarming. We have a lot of people on Loop. The staff has put 250 people on them. We're very
supportive." - Dr. Buckingham to Mr. Look on the founding of Tidepool

▪ "We're collaborating with the Jaeb Center for Health Research on a Helmsley-funded
observational study of current DIY Loopers. We met with FDA early and often. They said
they love real-world evidence. While the typical progression is in silico, then hospital, then Airbnb,
then home trial, because all of these people are enrolling in the Jaeb study, FDA said they would
support us using evidence from this study. That study started in January. We have a pre-submission
meeting with FDA a week from tomorrow where we'll talk about enrollment, statistics, what we're
hoping for in terms of exposure time. Kudos to FDA. We're very thankful…I believe it will cap out at
~1,000 patients, and the last time I looked at patients, we had >500 enrolled, >300 active, and
growing very, very quickly." - Mr. Look

Dr. Buckingham wisdom

▪ "670G was the first hybrid closed loop system through, several years ago. And each one
is going to get better. Sensors are getting better. We may get some interoperability where you can
pick which sensor you want. Systems will all have unique features. The real move I think is to
decrease the burden of the carb counting, get to the point of the full closed loop. Hybrids will be
around, but the innovation will be if you didn't count carbs quite right, it'll cover you so you're not in
trouble. It'll work with your activities and schedule, and more and more, things will work in the
background. For some people that are real control freaks, it'll take them a while to learn to back off a
bit…The closed loop system will allow people to live a much freer lifestyle. A lot of things we've done
in technology have increased burden - probably not at night, but during day. It'll get to the point
where burden during the day is minimal." - Dr. Buckingham

[Advice for young doctors] "I think you have to have a passion for it, and there are people that
do and there are people that don't. If you are passionate, enjoy working with people, meeting with them,
seeing what their needs are…You can't start a visit just looking at numbers. You need to see what's going on in
their life, what they want, trying to meet their needs. A lot of times parents are watching CGM value, they see
the glucose go up while the kid is at school. What I've told adolescents is, if they can get the pump data there,
then they can show they've bolused. It really does complete the loop to have insulin on board on the Dash.
This is an amazing time, lots of new innovations coming out - it'll be a really exciting time for type 1 diabetes.
It's been around a really long time, with the treatment being a drug with a low therapeutic margin. We'll see
that get lifted, and to be a part of it, to see that happen, help guide people, it's great." - Dr. Buckingham
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Special Event: JDRF/NIH Closed-Loop Research Night

Reimbursement & Access

Irl Hirsch, MD (University of Washington, Seattle, WA)

In his first time attending the JDRF Closed-Loop Research Night, UW's Dr. Irl Hirsch gave attendees a
sobering "reality check" - "None of the engineering matters if we don't figure out how to work in this horrible
bureaucracy." Dr. Hirsch candidly discussed the day-to-day realities and enormous challenges of being an
adult endocrinologist in the US - institutional incentives (RVUs) still focused on volume and seeing patients in
15-20 minutes; wasted clinic time on low-value, administrative/reimbursement tasks, which add up to ~1,500
hours per year in uncompensated clinic time (e.g., "We spent three hours a couple weeks ago getting a
Medicare patient glucose test strips!); and the higher time demands that pump and CGM patients still
currently require - although this will presumably change over time, it's a major issue currently (Hirsch et al.,
Endocrine Practice 2018). "As we get ready to close the loop, we have to figure out how to get it through our
dysfunctional system." Unfortunately, HCP trends are also going in the wrong direction - the clinical
endocrinology workforce is seeing a decline in fellows ("We cannot fill our positions"), when it needs to see an
increase just to keep up with diabetes demand (Vigersky et al., J Clin Endocriol Metab 2014). In Dr. Hirsch's
experience, many young endos have decided to stop caring for type 1 diabetes (too many bureaucratic
challenges), and many med school grads (median debt: ~$200,000) are going into other fields - "even general
internists now make more money than endos." This was an extremely concerning talk that begs a lot of
questions for the field: Can products be truly time saving for HCPs, including seamless, low hassle
reimbursement? Who will fill in the gaps in diabetes care and education? Will companies take on more direct
patient care? Can pumps/CGMs scale with a dwindling endocrinology workforce?

▪ "We need to quantify the problem better." How may endos stop seeing type 1s? How many
never see them? How many endos stop seeing Medicare patients? ("Most of them do.") How many
refuse to look at device download data, or even passive downloads on a phone app because they
don't have time? "Typical return visits in templates have moved from 20 minutes to 15 minutes,
using an EMR requiring 25-30 minutes of information to be entered!" Presumably this is possible to
change but there are lots of complaints about EMRs and how the companies are not necessarily
responsive, given the "stickiness" of the EMRs (once a system is chosen, a hospital is unlikely to
move away from the system, as we understand it).

▪ Dr. Hirsch noted the new 2019 CPT codes for remote patient monitoring and digital
medicine, but they are "not sufficient" in his experience. He also noted slower progress on
value-based healthcare; most academic institutions (his included) still make more money if HCPs
see more patients per unit of time - rather than delivering higher quality care across fewer patients.
Quality metrics are still based on A1c, yearly labs, and eye exams, without attention paid to other
critical aspects of the patient experience. We'd love to see all patients using at least intermittent
CGM once a year in order to help assess whether they are on the right therapy.

▪ "One patient I saw last week was a 62-year-old lawyer with type 1 diabetes for five
years. He was going through a divorce and had severe hypoglycemia hiking up Mt.
Ranier. He wanted to talk about going on Jardiance. This is my life." With only a handful of
minutes to get through the visit, fill in the EMR, and get on to the next patient, how much could Dr.
Hirsch do? (And, we think it's reasonable that this type 1 is curious about cardio-protective therapies
even if there is no data in type 1 at this stage.)

Overview of Advances in the Field in the Past Year

John Lum (Jaeb Center for Health Research, Tampa, FL)

Jaeb Center's John Lum kicked off the JDRF/NIH Closed Loop Night with an overview of the most exciting
developments in the field over the past year. Mr. Lum started with a look at the rapid changes in the
regulatory landscape, noting the shift towards more device interoperability -Dexcom G6's iCGM designation,
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Tandem's ACE pump, and companies like Insulet, Dexcom, and Medtronic all partnering to integrate with
Tidepool Loop. Even as options grow, Mr. Lum pressed for continued innovation and academic research (e.g.,
smarter algorithms, covering meals, fault detection, and additional sensor signals). The second theme of the
past year was bigger, longer-duration closed loop trials. He pointed to large-scale studies like the multi-
protocol International Diabetes Closed Loop study (protocol 3, testing Tandem/Dexcom's Control-IQ,
reported earlier in the day to great enthusiasm), DAN05 (to test Cambridge's commercial system), and FLAIR
(testing the MiniMed 780G vs. 670G; separate from Medtronic's just-started 780G pivotal trial). Last, Mr.
Lum touched on the growing importance of usability: As one example, he pointed to the dramatic difference
in closed-loop system use between Control-IQ running on a phone vs. the embedded in the Tandem-t:slim X2
pump: 70% for phone-based vs. 92% for embedded (a point we first heard from Dr. Boris Kovatchev at
ATTD). Mr. Lum praised Control-IQ's results, which stemmed from a simpler closed-loop algorithm
experience (e.g., no modes to juggle) and the Dexcom G6's great usability (no fingersticks). As more systems
start to appear, he encouraged device manufacturers to think about usability early and often.

Real World Aspects of Devices

Kellee Miller, PhD (Jaeb Center for Health Research, Tampa, FL)

Dr. Kellee Miller showed some sobering data on racial and socio-economic disparities in CGM and pump
adoption in the US T1D Exchange, building on the new data published in DT&T in February. For children
from families with income ≤$50,000, 71% of black children, 56% of Hispanic children, and 40% of white
(non-Hispanic) children used neither CGM nor insulin pumps. In contrast, for children from families with
income ≥$100,000, 35% of black children, 18% of Hispanic children, and 19% of white, non-Hispanic
children were on neither CGM nor pumps. This racial disparity was seen more in CGM use than insulin pump
use. CGM adoption for black children was about one-third of the rate for white (non-Hispanic) children for
those making ≤$50,000 a year vs. those making ≥$100,000 a year. Dr. Miller emphasized that closing racial
and socioeconomic disparities in diabetes technology adoption will be a critical next frontier. Of course in the
"real world" (non-T1D Exchange), we imagine disparities are even worse.

▪ Reviewing the DT&T data, Dr. Miller noted rapidly increasing CGM adoption in both
children and adults in the T1D Exchange, with overall CGM penetration in the Exchange up to
30% in 2016-2018, a four-fold rise from 7% in 2010-2012. Over that time, CGM use rose more than
ten-fold in children <12 years old - from 4% to 51%! The same trend was seen in the DPV Registry
(Germany and Austria) in children with type 1 diabetes. We imagine the slope the trend has
increased more rapidly in 2018-2019, given the availability of two no-calibration systems in the US
(G6 and FreeStyle Libre). We'd love to see percentages mirror this outside the T1D Exchange.

Patient and Healthcare Provider Education and Engagement

Laurel Messer (Barbara Davis Center, Aurora, CO)

Barbara Davis Center's Laurel Messer discussed the importance of usability as a driver of clinician and patient
adoption of diabetes technology. While these new devices may improve glycemic outcomes, she emphasized
that they must also improve patient-reported outcomes (PROs) - tech that isn't used cannot increase time-in-
range! She pointed to a 30%-40% discontinuation rate for the MiniMed 670G in some studies, including
experience at BDC, a study from Stanford at this ADA, and a Boston Children's Hospital study presented at
ENDO 2019. Ms. Messer showed a slide of a "tech acceptance model," emphasizing that usefulness (improved
glycemic outcomes) and ease of use are requirements for intention to use - which then flows into actual use.
Sometimes, ease of use and usefulness go hand-in-hand. Ms. Messer used CGM as an example: as accuracy
improved (useful), they obtained non-adjunctive labeling and no longer needed calibrations, both of which
made the devices easier to use. For clinicians, Ms. Messer emphasized the need to eagerly engage with
technology. Surveys suggest that clinicians are more likely to have positive attitudes towards technology if
they are younger and more educated. She discussed the need for a better educational infrastructure for
clinicians, especially as more variations and options for devices come to market. Ms. Messer proposed the
development of new paradigms to educate clinicians on different classes of devices and their advantages and
disadvantages - but without needing to know all the details of a particular device.
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Panel Discussion

Roy Beck, MD, PhD (Jaeb Center for Health Research, Tampa, FL), B. Wayne Bequette, PhD
(RPI, Troy, NY), Ed Nykaza, PhD (Tidepool, Palo Alto, CA), Claudia Graham, PhD (Former
SVP, Dexcom, San Diego, CA), Laurel Messer, RN, MPH, CCRP, CDE (Barbara Davis Center,
Aurora, CO), Irl Hirsch, MD (University of Washington, Seattle, WA)

Dr. Beck: Ed, can you talk a bit about Tidepool's Big Data project? What are the objectives and
what do you want to see in the future?

Dr. Nykaza: Tidepool launched the Big Data Donation Project in 2017, giving users a chance to donate their
data to research. We have several data partners, and right now we have 10,000 data donors, including 2,500
clean data sets with at least 30 days of clean data, a variety of ages, and open and closed loop data. JDRF has
been a key supporter, and as of July, eight research groups will get a large number of data sets from us to see
what they can find in that data.

Dr. Beck: We heard Irl's perspective on the provider challenges. Claudia, what about from a
reimbursement perspective?

Dr. Graham: I'm so glad I just got a preview of next January's rant. What you talked about is very serious -
especially reimbursement for cognitive services. For device reimbursement, there are three pieces: coverage,
coding, and payment. Coverage: is a payer going to cover that product? Coding, is there a code to describe that
product? Payment is where the headache is. Today's world of CGM and pump is coded, covered, and paid for.
It is lousy, however, and it is done in a hodgepodge way. We have a cludgy, horrible system, and we have to
think about the outcomes. Sitting through all these presentations about time-in-range, I was thinking - payers
don't give one iota about time-in-range. They care about A1c. We're starting to see small incremental benefit
in A1c. But is that improvement going to be better than a smart pen and CGM? Is a $10,000 delta going to be
worth it? As we talk about time-in-range, we need to be making the link to A1c. We have to quantify it in
economic terms, and speak in the language they understand.

My mom is 93. She called me and asked, "What are you doing in SF. Aren't you retired?" I told her: "I've been
asked to talk on a panel about the artificial pancreas." She said, "You've been talking about the artificial
pancreas for 20 years." [Laughter] The good news is my mother is really with it. The bad news is that she
totally busted us. I'm happy to see we have made more progress now than ever. But we have to figure out - if
this product is worth it, we must demonstrate it consistently with outcomes that will move the needle with
payers. That's going to be our biggest challenge.

Dr. Beck: Usability is important - one theme from today is that simpler is often better. I loved Wayne's
analogy to the car radio. Why, now, is CGM really taking off? Burden vs. benefit. For some people back in, say
2008, the benefit was greater, but not for most people. We see the same thing for some people with the 670G.
I think when CGM first came out, there were just false expectations. We've seen the uptake in CGM recently
because the benefit has now overtaken the burden for most people. Wayne, you talked about simplicity, and
it's true of electronics in general. When you showed us that slide of all these inputs (into a closed loop
algorithm), how does that go with the idea of simplicity and usability?

Dr. Bequette: That's the dichotomy for me as an engineer. I want as many degrees of freedom as possible, but
it adds complexity to the problem. Ultimately, it depends on who the individual is and what their desires and
expectations are. On one hand, I want the simplest possible thing. On the other, I want to use all these
additional sensors and data to tell me when someone's eating or exercising or doing other things.

Dr. Beck: A question about the endocrinology shortage. More endocrinologists is probably not
going to happen. Can these systems be simplified enough that they can be prescribed outside
of endo? Laurel hit on educators; it doesn't sound to me like endocrinologists are going to be
the answer.

Dr. Hirsch: Even endos in practice try to minimize their type 1 diabetes burden. Endos have training, and
most of them have some infrastructure and access to educators with some expertise. Once you get out into
primary care, there may not be any expertise. I have a friend who is a family practice physician in Fairbanks,
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Alaska. He has three daughters with type 1 diabetes. In Fairbanks, he is the diabetes expert. He is four years
ahead of me, and we went to the same high school. It's the same issue - he doesn't have the educators. There
isn't an endo in Fairbanks Alaska.

Dr. Beck: Maybe there are aspects of this that can be done remotely. We're doing a CGM study where we're
remotely starting CGM in areas where the people with type 1 don't see an endo. An educator is involved, and
it's all done remotely via Skype. But that's more of a challenge when talking about a pump.

Dr. Paul Wadwa (Barbara Davis Center): We've developed a program over the last few years,
where we're now seeing patients through telemedicine. There's a couple things we need to see
in order to grow that. Reimbursement is state dependent. In Colorado and Wyoming, people
are spread out and they realize they need for telemedicine reimbursement. Other states - not
so much. I think we need federal level policy. The other thing is getting the data to be seamless.
Is it just seeing patients differently, or do we need to see providers differently, so that we don't
need a provider out in Fairbanks, Alaska?

Ms. Messer: I think there are 100 ways to fix this. We have a resource of experts who think you just can't
reimburse telemedicine. What we're doing is specialized enough, but it's not just being an endocrinologist that
gives the expertise to work with people with diabetes and diabetes technology. We are underutilizing a
specialized workforce - diabetes educators - that can be trained up to handle technology and should be a
reimbursable professional consult via telemedicine and in person. Seeing patients over telemedicine requires
a different skillset. We need to reimburse that. As technology becomes more sophisticated, we'll need to
completely remodel the system.

Dr. Hirsch: If the provider in Fairbanks wants to learn to be an expert in type 1 diabetes, that's the portal from
the patient to the physicians. Until we make it so that there's more reimbursement for the provider, we won't
have any providers interested in diabetes.

Dr. Yogish Kudva (Mayo Clinic): Irl, what are your thoughts on educating at a distance and
using digital medicine and reimbursement? What about endo visits at a distance with Skype?

Dr. Hirsch: Kaiser a couple years ago, thought that by 2020, 50% of their E&M visits would be on
telemedicine. They got that wrong. Even though there have been incremental improvements in telemedicine,
we're not even close to where we'd like to be. The only way I can get reimbursed is by me having face-to-face
contact with something. I can get a little credit for e-consults, but I think for most of what I do, I don't need to
see the patient in person. If I have a FaceTime or Skype, I can be much more efficient and have more impact
and see much more patients. At Microsoft, they have a very mature telemedicine situation. If you get sick, you
do the whole thing online. I don't know why we all can't be doing that.

Dr. Kudva: So many of these new initiatives just take time to move to the next level - like
digital health at an institutional level. Like Kaiser, at Mayo Clinic we thought about, but it's
gone slow. Now with the maturation of devices and tech, we should push it forward. In terms
of assessing individuals, in the fellows you've surveyed, perhaps they might do the virtual
visits better?

Dr. Hirsch: We haven't done anything formally. Most of these people are passionate when they come, but we
need to catch them long before fellowship. The awkward thing to discuss is the quality of fellows are not the
same as they were 20 years ago. At our institution, we have research positions paid by NIH. We cannot fill
them. Our entire institution has turned into a clinical institution. The quality of fellows is at the point where -
if they have a heartbeat, they are eligible. [Laughter]

Dr. Kudva: On the more optimistic side, if we could survey those endo fellows, perhaps we
could get more insight - and do something more about that 2014 JCEM paper.

Dr Hirsch: When they interview for a private practice job, they are told they have 15 minutes with patients -
they simply cannot do their job. It's the system, and we cannot change the system by dealing with the fellows.

Yogish: Ok, give me a break Irl. We'll do it.
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Dr. Hirsch: We'll get 'em.

Q: We're talking about expanding the provider side. Is it fine to expand the number of players
getting into the team of diabetes care - e.g., technology specialists, since physicians have no
time? CDEs are lacking in technology knowledge sometimes, and more technology will
probably require more expertise. Can something like this be done or is it too early? Is it
possible to change the landscape so that clinicians and CDEs and nutritionists won't need to
provide technology support?

Dr. Beck: It's an excellent idea, but a lot of it comes back to reimbursement. Some people are already trying to
do that for remotely starting CGM, like with the Geek Squad (funded by the Helmsley Charitable Trust). But
we need to see how that gets paid for.

Brandon Arbiter: As we've gone from 670G to the upcoming Control-IQ, are you optimistic
that we're getting to an inflection point - from more provider time to less provider time? Do
you think Control-IQ requires less time? If so, will that trend continue?

Ms. Laurel Messer: I worked with the 670G for years, and for Control-IQ for a year. Sure, there are some
things that make one device potentially easier. But when you think about it, the device landscape is getting
bigger - meaning you are managing more landscape. The usability piece for user is drastically different. But
for an HCP managing a much larger landscape, there is more inability to differentiate 670G from PLGS from
Tidepool Loop. So we're solving one problem and creating another. Standardization of nomenclature,
standardization of reports will help, instead of device by device. But HCPs don't have the tools. We need to
create tools for clinicians.

Dr. Hirsch: The gamechanger that would make it 200% easier for every clinician? Upload directly into the
EMR. Then I don't have to do all the crazy stuff I have to do now. That is killing us, as the NYT article today
put - and the NEJM did a year ago. The #1 reason for physician burnout is the EMR. As tech comes through,
we're making it harder - and it's turning off the provider. At BDC, Joslin, we're going to continue to do it. But
the people in practice won't.

Dr. Graham: It takes a lot longer than any of us ever think. I've been at this game for 20 years. I went to
MiniMed to close the loop 20 years ago. We're in rareified air here - all the early adopters in the world. We
need to impact all of type 1, and we need to get to all of type 2. BGMs, when they first came out in the early
80s, you had to sit down with a nurse and spend an hour to learn BGM. They got a lot easier, but we still hear
about people who don't know how to use a BGM. There are the early adopters, the innovators, the majority -
it's always going to be a continuum. It's never going to be that easy to slap it on and walk away. People with
type 2 may not even know what to do with the number.

Special Event: DiabetesMine D-Data Exchange

Medtronic and Dexcom Sign on to Tidepool Loop, Joining Insulet in Major Move
to AID Component Interoperability via iCGM and ACE Pump!

In major automated insulin delivery (AID) and interoperability news, Howard Look announced that both
Medtronic and Dexcom have become official Tidepool Loop partners. Medtronic will integrate with Tidepool
Loop via an in-development Bluetooth-enabled ACE Pump and Guardian Sensor 3 iCGM (both yet to be
submitted to FDA), and Dexcom will integrate via its already-available, FDA-cleared G6 iCGM. While
Dexcom's participation was a near-certainty (it's already being used by many Loopers already using Insulet),
Medtronic's partnership was more of a question mark, although it was clear that many in the diabetes
community, broadly speaking, were waiting for this and have been encouraging Medtronic to move toward
interoperability for some time - the degree to which Medtronic will invest in encouraging patients to choose
this remains to be seen. In the best case, this represents a welcome, strategic embrace of interoperability and
patient choice as key innovation drivers by Medtronic, who has previously discouraged interoperability.
Medtronic sent out a corporate press release sharing this news that indicates at least some public
commitment to the program. Dexcom has long emphasized interoperability and data partnerships as a core
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strategy, and Tidepool's blog posted on both partnerships - here and here. Medtronic and Dexcom join
Tidepool Loop's first partner, Insulet's Omnipod (November 2018), leaving Tandem, Abbott, and Senseonics
as US players not yet on board. Indeed, all three could join at some point - Tandem obtained the ACE Pump
indication in February, FreeStyle Libre 2 is under FDA review as an iCGM, and Senseonics has plans to
submit for iCGM designation. The Loop momentum has been fast: Tidepool announced plans to make a
commercial, FDA-regulated version of the DIY Loop app in October - compatible with multiple, in-warranty,
Bluetooth-enabled devices, available via the iOS App Store, and eliminating the RileyLink - and eight months
later there are now three major players on board. Certainly the new FDA pathways (iCGM, ACE Pump) have
been major enablers here. Of note, Dexcom, Insulet, and Medtronic have their own in-house/partnered AID
efforts, and integration with Tidepool Loop will be meaningfully additive to those efforts. Tidepool continues
to work on an iController de novo algorithm submission to FDA, the third critical component of the mix-and-
match AID ecosystem. In his D-Data talk, FDA's Dr. Alain Silk (see below) suggested potential to make the
AID controller class II, 510(k)-regulated software with special controls - bringing the whole closed-loop
category down from its current class III PMA level, regulating the components separately, and allowing them
to be stitched together and updated quickly. This would be exciting, once safety is ensured. The DIY Loop
observational study remains underway; we're not sure when that data will be submitted to the FDA to support
approval of Tidepool Loop. If we had to guess, an initial launch of Tidepool Loop with the G6 iCGM seems
possible later in 2020, though that is complete speculation and depends on regulatory progress and ACE
Pump clearances for Insulet and/or Medtronic.

▪ Medtronic could not share specific timing on when its ACE Pump or iCGM
designations will be filed, but did confirm these submissions will be separate from its
planned Bluetooth-enabled MiniMed 780G advanced hybrid closed loop (expected
launch by April 2020). Medtronic has not given iCGM FDA submission timing of late, but we
assume it will come after the non-adjunctive FDA filing expected soon. We wonder if Medtronic
would choose to make a no-screen tubed pump for the Tidepool Loop app, which could reduce the
pump's size and cost.

▪ Tidepool characterized the response to this news as "overwhelmingly positive" across
social media and via email, with many happy messages and many "when is Tandem
joining?" questions. Tandem is certainly the next obvious candidate to join Tidepool Loop, given
its status as an ACE Pump with built-in Bluetooth. We assume it is a matter or internal resources
and getting the business relationship in place; perhaps Dexcom joining will accelerate Tandem -
overall, we see this as a "when" not "if".

▪ We estimate over 2,500 people are using the DIY Loop iPhone app globally, up from
Tidepool's October estimate of 1,000-1,500. The recent addition of DIY Loop compatibility
with Omnipod offers in-warranty Insulet pump users (non-Dash) the ability to Loop, dramatically
expanding the funnel beyond old Medtronic pump users. As we understand it, there were already
nearly 2,000 users using old Medtronic pumps alone, and nearly 1,500 additional orders have
already gone out since the Omnipod compatibility emerged, with new orders coming in at a fast
pace. The Loop study has ~550 participants actively sharing Loop data, with over 100 more who
have enrolled in the study and have ordered a RileyLink but have not actually started to Loop yet.
Jaeb/Tidepool are very near the recruitment goals now, and a week ago restricted new enrollment to
only those individuals who are new Loopers and are 18 years old or younger. About 80% of the
cohort of new Loopers in the study are using an Omnipod.

◦ Kelly has (n=1) been using Omnipod Loop for about six weeks and loves it ("I
love reviewing my carb estimates - it shows me when I've estimated 15 carbs and I've
actually absorbed twice as many carbs …") although she does acknowledge she didn't set it
up; fellow type 1s Amy Tenderich and Cherise Shockley have also expressed enthusiasm for
Omnipod Loop and also some growing pains for at least some Omnipod Loopers, as would
be expected in the early days.
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▪ Bringing the Tidepool story full circle, this also means Tidepool Loop users will be
able to use a Medtronic pump (if all goes as planned) and Dexcom CGM to automate
insulin delivery from an iPhone. (Or any other such iCGM/ACE Pump combination, once the
components have received the interoperable clearances, the companies have the business terms in
place, and labels have been updated.) Those who have followed Tidepool's story will remember that
combining Medtronic pump and Dexcom CGM data was a major motivation that prompted the
initial diabetes data hub; now, these two competitors' devices will be combinable in a single AID
system!

▪ Tidepool confirmed with us that Loop will need a prescription. All CGM currently
needs a prescription - we hope to see progress and change here since this isn't the case
throughout Europe. Other questions on our mind: When will data be submitted to FDA
from the ongoing Jaeb/Tidepool observational study? When will Tidepool Loop obtain FDA
clearance/approval - and will it be under a new category of device? Will users be able to modify
Tidepool Loop's glycemic target (and within what bounds)? Will Tandem and Abbott and Senseonics
integrate with Tidepool Loop? How will Tidepool support customer service and training? What will
Loop's business model look like? How will users weigh the pros/cons of component AID with
Tidepool Loop (mix-and-match companies' devices) vs. traditional AID (e.g., Medtronic's MiniMed
670G/780G, Tandem's Control-IQ, Insulet Horizon).

FDA Diabetes Innovation Update

Alain Silk, PhD (FDA, Silver Spring, MD)

FDA's Dr. Alain Silk (Acting Branch Chief, Diabetes Diagnostic Devices) provided a valuable, thoughtful
Agency update on two key topics at DiabetesMine's D-Data Exchange: (i) streamlining automated insulin
delivery regulation via new regulatory frameworks (iCGM, ACE Pump, a potential iController/iAlgorithm
pathway); and (ii) optimizing interaction between device companies and the FDA (fantastic recommendations
and a reminder of how hard FDA's job is). In line with FDA talks over the past year (ATTD 2019, JDRF/HCT
Interoperability Meeting, ADA 2018), the focus was on enabling devices to come to market faster, reducing
wasted effort, enabling faster AID component updates and innovation, and propelling more patient choice.
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▪ Dr. Silk emphasized the regulatory advantages of the new interoperable iCGM and
ACE Pump device frameworks, contrasting them with the previous class III PMA
world. As we've heard from Dr. Lias, the class III path for AID (first graphic in the slide below)
carried a "heavy regulatory burden," evaluating the complete "system" and making it hard to update
individual components - especially when different manufacturers were involved. Updating a CGM in
the old framework, for instance, required three separate PMA submissions, creating a lot of work
(for both FDA and companies) and time delays. The entry barrier for small companies was also high
in the PMA model, and FDA was seeing "too much regulatory and contractual burden" as far back as
the MiniMed 530G. "We don't want manufacturers spending time on things that don't add value. [At
FDA] we also have limited resources, and we wanted more efficient ways to deal with this." The
graphic below shows how much better the iCGM path alone is in this model, reducing three PMA
submissions down to one 510(k)! (The relevant real-world example here is when Dexcom moved
from G4 to G5 (one PMA), followed by Animas and Tandem updating their G4-integrated pumps to
add G5 (two more PMAs).)
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▪ Dr. Silk used a new analogy - a men's suit - to illustrate the difference between system
vs. component regulation and the necessary pre-defined integration plans. There is
flexibility in combining different suit components (e.g., jacket, pants, shoes), as long as rules are laid
out and followed in terms of how the components can be combined. For instance, to match with
these pants, a suit jacket has to be blue or black and it cannot have elbow stripes, and the shoes must
be black, etc. In this framework, only compatible components that meet certain pre-defined criteria
can be mixed-and-matched into a complete suit. Component-based regulation also requires clearly
defined separation of responsibilities. When different companies are involved in an interoperable
system (e.g., Dexcom, Tandem), there must be processes in place when someone calls with a
problem about the system. "If someone calls with a complaint about the outfit, and you are the pants
maker, is it that the pants are baggy? Is the jacket cut too high?" We thought this analogy worked
really well, illustrating that business relationships and clearly defined integration plans will be
critical in the interoperable AID world - it won't be true mix-and-match. Still, the regulatory and
product innovation advantages are going to be huge, and we imagine most pump and CGM
companies will move to this model over time (given the speed and component-update advantages).
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▪ "We're 2/3 of the way there... the third part that is absent is the controller. We do
think that a class II, 510(k) pathway with Special Controls may be a way to get to
regulation of the software controller as a medical device. We are looking for input on this
and would like to tap into your collective wisdom. Do you have thoughts on what the Special
Controls would look like?" To us, an iController designation seems like a matter of when, rather
than if. Who will be first? We also wonder what the Special Controls will be on a class II, 510(k)-
regulated AID control algorithm - it is arguably more nuanced than iCGM accuracy benchmarks or
ACE pump communication. What parameters will an algorithm have to meet? Will iControllers only
be approved to work with iCGMs and ACE Pumps? Will minimum CGM accuracy be required? What
algorithm parameters will have to be specified, especially if the algorithm is complicated or a
learning algorithm? When will a clinical trial be required for an iController? What sort of algorithm
updates would require a new trial vs. a label update/communication plan? What algorithm updates
would be FDA reviewed?

◦ We know Tidepool is working with the FDA to get Tidepool Loop classified as
an iController, and we'll be interested to see if Tandem/Dexcom go this route with
TypeZero's Control-IQ algorithm. An FDA submission of Control-IQ expected in the
coming weeks, following pivotal data at ADA. Abbott's FreeStyle Libre 2 remains under
FDA review and seems likely to be the second iCGM on the US market, assuming FDA
clears it under the new category.

▪ Dr. Silk also gave recommendations on optimizing interaction between companies
and the FDA, which can also enable faster time to market.

◦ "Raise awareness; it is good for us to know about what you're doing." Dr. Silk
recommended companies take advantage of informational meetings with FDA, pointing
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towards the Q-submission program. "We show up at the meeting, you tell us about your
product, regulatory strategy, and plans. We don't even need to meet in person; we can do it
by teleconference and we can share slides. These meetings can help us help you look longer
term, avoiding things that might be coming from FDA or things that you might not have
thought of."

◦ "Interact early and often." Dr. Silk urged industry to think of interactions with
the FDA as part of the iterative product development process - "Build FDA
interaction into that iterative process. People come and talk to us when they are at the
completion point. They think they are done, but we often have more things for people to
think about. If you approach us with a finalization mindset, it can be harder for you.
Presenting options is something we don't get a lot of, but it can give us a suite of things you
are thinking about, what you want to/don't want to do, etc."

◦ "Share with us." In general, FDA information is confidential, including trade
secrets that are provided as part of a submission. "This is critical for the work that we do,
and we're surprised when people don't share things. When we don't understand what your
device is, it makes it hard to give feedback. We spend a lot of time trying to figure out what
people are doing. Share as much as possible."

◦ "Know your audience. We are experts on what we do - regulation, various fields of
biology, engineering, stats, and medicine. But we are not experts on your device. Help us
understand from a non-expert perspective what your device is and how it works. We need
detail, but we also need clarity. An executive summary can help bring us along the way.
FDA is more focused on pre-market submission and total time to decision. Time burn on
our end is often from getting the information we need to do our review. For example, 'How
was the study even done?' If we can eliminate those things, that can lead to some big
efficiencies."

◦ "Explain the barriers and challenges you are facing, even if they are not
regulatory challenges. That can help us understand why you made certain decisions.
We might see a study or timeline that doesn't make sense, and we may not be clear why
that is the case. That might be because the device is not available, or the study is not for
regulatory but for funding purposes. Or, there is a backlog on biocompatibility testing.
When we can understand those things, that can help us think more creatively and find
solutions to those problems."

◦ "Be professional. People can get defensive, refuse to provide information, or stonewall
us; that is absolutely not efficient. We're going to need certain information if we're asking
about it."

◦ "Call me (maybe)." Dr. Silk concluded with the Carly Rae Jepsen song lyric and urged
attendees to call/email with questions: Alain.Silk@fda.hhs.gov

Questions and Answers

Howard Look (CEO, Tidepool): We took the advice to meet early and often. I cannot emphasize
enough to the room how awesome the FDA has been. We have never ever once felt like FDA
was impediment. Meeting early and often has made us go faster. PreSubs are easy, and all of
our pre-subs are public on Tidepool's website. If you want to see how to format and submit
them; it's super easy. One thing I wanted to bring up is the difference between regulation vs.
guidance - I think that is another thing that slows down industry. Guidance documents are not
the law; if you have a better way, you can propose it.

Dr. Silk: I would echo that, Howard - our early and frequent interactions have been very productive. Yes, on
guidance and regulation, we hear that - even in the way people talk about it. Guidance documents are what
we're thinking on a topic, and the best recommendation for what to do. But every guidance has a disclaimer -
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in essence, you can propose a different way and we will absolutely consider that. Regulations are different -
you have to meet the regulation, such as Special Controls on iCGM and ACE Pump. But there is a good
amount of flexibility in how we approach things. We are willing to think about regulations too, and we don't
want them to be barriers.

Q: What about MDI and interoperability for smart pens - especially for bolusing and use with
CGM?

Dr. Silk: That is a good question. iCGM has potential to feed out into those devices. I have not put a lot of
thought into new regulations into the connected ecosystem for pens. For devices outside of automated insulin
delivery, if you think there are barriers - or if specific things are slowing you down - it would be great to hear
about those.

Q: I live in London. What are your thoughts on the OUS landscape and how other countries
might adopt some of FDA's thinking?

Dr. Silk: For things like the iCGM Special Controls, that might be a performance standard that some
regulators might take up. I don't interface with other countries directly, but that could be something people
might take on. If that inspires others, we are happy to work with them.

Q: What about collaboration between companies - what do you recommend on pre-sub
meetings when different companies are involved? Or when different branches of FDA are
involved?

Dr. Silk: To any presub meeting, you can invite whomever you like. If people have reimbursement related
issues, you can invite payers as well. You can also invite people from any company. If there is potential to
involve other groups from FDA, just give us a heads up.

Q: Does that include CDER?

Dr. Silk: Yes, absolutely.

Helmsley's "Geek Squad" Pilot Study: successfully starting 36 patients on CGM
(mostly MDI users); Bigger Study Coming in 2019-2020

Sean Sullivan, PhD (Helmsley Charitable Trust, New York, NY)

Dr. Sean Sullivan presented some promising stories from a pilot study (n=36) of the "Geek Squad," a virtual,
specialty clinic first focused on getting patients initiated on CGM. This partnership - between HCT, Jaeb, and
Cecilia Health - was announced at JPM in January - we're very excited to see investment here, particularly
given the depressed nature of the continued conversation about the shortage of endos and the quality of
younger fellows, particularly those without personal connections to diabetes (see Dr. Irl Hirsch's comments
from the JDRF Closed Loop meeting above). Dr. Sullivan outlined the massive need for a diabetes tech "Geek
Squad," showing a blue and white map of the US (see below). The map was dominated by white, representing
the vast majority of US counties that do not have a single adult or pediatric endocrinologist. Given the number
of people with diabetes that get care from a primary care physician, a specialized Geek Squad could help
increase adoption of diabetes technology - especially CGM. A trial run for "Geek Squad" was run in Wisconsin,
with letters sent to n=36 type 1 and type 2 patients - 81% of whom were on injections, and 53% of whom had
less than a bachelor's degree. About 80% of letter recipients went online and registered for the study without a
follow-up phone call, demonstrating a desire for a service like "Geek Squad." From there, patients were
onboarded with "Geek Squad" providing support on CGM choices (options were limited to Dexcom's G6 and
Abbott's Freestyle Libre in this study), then writing the prescription, shipping the device, and also training
patients on how to use the device. Over three months, "Geek Squad" made 14 check-ins with participants,
helping review CGM data and provide actionable insights, along with mental health support. (This was the
first study HCT/Jaeb have done to remotely onboard and support people with CGM, so the team erred on the
side of too many touchpoints.) Dr. Sullivan didn't share any aggregate outcomes yet, but he did talk about
individual patients, whose experiences mirror those of many starting CGM for the first time. With CGM and
the help of the "Geek Squad," one patient discovered the impact salad dressing was having on her glucose; for
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another participant, putting peanut butter on his toast in the mornings made a huge difference. Perhaps most
importantly, one participant expressed that he'd never even "had the idea of someone just focusing on me."
With promising pilot results, "Geek Squad" is planning to run a bigger study with 200-300 people in 5+ states
in late 2019 or early 2020. The team wants to optimize the touchpoints moving forward, giving this a better
chance to scale.

▪ Dr. Sullivan emphasized the need for a group like "Geek Squad" to demonstrate value
to all stakeholders in diabetes technology. For patients, the value proposition is
straightforward. With healthcare providers, especially primary care physicians, "Geek Squad" would
handle the burden of prescription and initiation of CGM for patients while also improving patient
outcomes. For device manufacturers, a device-agnostic group like "Geek Squad" would be able to
increase sales of devices without manufacturers having to manage large clinical teams - especially in
more remote areas. Continuing a theme throughout the day, the hardest player to convince might be
payers, according to Dr. Sullivan. We're hopeful that a larger, lengthier "Geek Squad" study could
provide the evidence. Assuming it drives outcomes and drives CGM adoption, we imagine the
financial model of this could go in many directions (non-profit, philanthropy-supported, company-
supported, payer-supported).
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Steady Health Clinic Launches for T1D, Leveraging CGM and Modern Clinic -
Convenient App, Membership Model ($59/Month)

Henrik Berggren (Steady Health, San Francisco, CA)

Also at DiabetesMine's D-Data Exchange, Henrik Berggren announced the launch of San Francisco-based
Steady Health, a new full stack type 1 diabetes care provider built around CGM data, a simple app (Apple,
Android) with continuous coaching, an in-person location, and a monthly membership model ($59/month).
Mr. Berggren, who was first diagnosed with type 1 diabetes at age 19, explained how CGM revolutionized his
experience of living with diabetes. (His post on Medium on CGMs was widely circulated in 2018). As a self-
described "data nerd," Berggren immediately exported his CGM data into an Excel sheet and began recording
as much information as possible. Steady Health aims to build a modern clinic leveraging digital tools to drive
more continuous care with less hassle. Steady Health's website has a good description of the flow: two initial
visits within the first month; an in-depth CGM data analysis every 6-12 months (the app has simple lifestyle
logging and currently pulls Dexcom CGM data from Apple Health); continuous, text-based coaching to answer
questions, refill prescriptions, and get labs done; and video visits as needed. Steady has in-house medical
providers, taking a "full stack" continuous care approach sort of similar to Virta or the Medtronic-owned
Dutch clinic Diabeter. According to its Meet the Team page, the company already has two doctors (Dr. Calvin
Wu, Dr. Björn Hansell), one CDE (Aimee Jose), and two other staff, in addition to the engineering team. Mr.
Berggren shared a slide on 11 patients who have used Steady Health for five months: two patients saw a time-
in-range increase of >15% (i.e., >3 hours/day), three saw an increase between 5%-15%, five saw an increase of
0.1%-5%, and one patient had no change. (Baseline time-in-range was not given.) The clinic is now open in
San Francisco's Financial District and currently taking consultation requests both virtually and in-site. We
love the whole approach to rethink the care delivery model and are eager to learn more - What kind of
outcomes can it drive? How much will satisfaction improve - among patients and in-house HCPs working with
optimally designed digital tools? Mr. Berggren brings impressive experience in tech startups; his company
Readmill was acquired by Dropbox in 2014.

▪ On the pricing front, patients pay $59/month for unlimited virtual access to the care
team, use of the app, and help from member guides to assist with administrative tasks
related to care. Steady bills insurance companies for in-person visits, with patients paying a copay
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similar to their usual endo/specialty doctor. We assume the copay would be out-of-network for
many, but aren't sure. The out-of-pocket price per visit is $300.

▪ New members get (and must commit to) two visits within the first month of joining
Steady: an on-boarding initial visit and a "deep dive" appointment. During the latter, the clinical
team spends time analyzing CGM data in relation to lifestyle and tracking in the app (e.g., meal
photos). Members then can expect at least one yearly visit. Steady will require an annual in-person
visit, but members can visit the team in lieu of a regular endocrinologist.
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The Beyond A1c Marathon: JDRF CEO Aaron Kowalski - "We're At Mile 20" -
FDA's Dr. Alain Silk, Close Concerns' Adam Brown

Adam Brown (Close Concerns, The diaTribe Foundation, San Francisco, CA), Aaron Kowalski,
PhD (JDRF, New York, NY), Alain Silk, PhD (FDA, Silver Spring, MD)

Our own Adam Brown led a fast-paced discussion, "What will it take to go beyond A1c?" alongside JDRF CEO
Dr. Aaron Kowalski and FDA's Dr. Alain Silk. To lead off with a marathon running analogy, Adam asked Dr.
Kowalski what mile (out of 26.2) the BeyondA1c movement is at - assuming the finish line is where time-in-
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range is valued just as much as A1c. Dr. Kowalski estimates the field is "around mile 20" - i.e., close to the
finish line, but also at a point in the marathon where many runners "hit the wall." To add further nuance, Dr.
Kowalski estimated there are multiple Beyond A1c marathons, depending on the audience. For patients, he
believes we are closer to the finish line - time-in-range is an intuitive measure, and better CGM systems make
it more available. Challenges remain, however, in convincing the drug side of FDA (CDER), international
regulatory bodies, healthcare providers, and especially payers to accept time-in-range as an equally important
measure of glycemic control. And, of course, there's lots of discussion about Beyond A1c that relates to factors
like cardioprotection, renal-protection, etc. and things that do not relate to Time in Range. Dr. Silk gave the
FDA's side, explaining that time-in-range is a useful metric and can already be included descriptively in device
labeling, though it "hasn't been clinically validated" to support primary approval/indication of a device like
A1c. That said, this hasn't been an issue on the device side so far - e.g., FDA has approved many devices on the
basis of safety (e.g., CGM, AID), meaning they don't have to show a certain time-in-range improvement. (And
they often do anyways.) Dr. Kowalski chimed in, noting that the device side of FDA has been very progressive
on outcomes beyond A1c; the drug side is still an uphill battle, given less familiarity with CGM.

▪ Both Drs. Silk and Kowalski agreed that more evidence would be helpful linking time-
in-range with clinical outcomes, long-term complications, healthcare costs, etc. We'd note
that progress is happening: Two DCCT re-analyses in the past year have linked time-in-range and
hypoglycemia to longer-term outcomes, and a professional CGM study did the same for retinopathy.
Further, on the payer side, the correlation between time-in-range and cost needs to be proven to
insurers to be truly compelling.

▪ The second half of the panel discussed outcomes beyond time-in-range - including
sleep, stress, burden, and "time on task" (Dexcom's Ben West suggested this term in Q&A -
we love it!). Adam suggested adding "time on customer service and supply reordering as a metric,"
given the continued hassles in obtaining diabetes supplies - even for long-time CGM users with type
1. Dr. Silk gave a valuable user experience example from the device side of FDA: for sensor-
augmented pumps, the advantage on A1c or even time-in-range might have been small, but viewing
CGM data directly on the pump screen was still impactful - another beyond A1c outcome. Both
panelists emphasized that quantifying quality-of-life and psychosocial related metrics will be harder
than CGM metrics (e.g., there are many validated instruments, but some are confusing to
understand). Still, this is absolutely where the field must go, and we believe this is particularly
important vis-à-vis productivity improvements with more time-in-range. Dr. Kowalski mentioned
that psychosocial outcomes are a major priority for JDRF, including better understanding
depression, anxiety, family conflict, etc.

▪ Near the end, Adam told a story that emphasized the need for more consideration of
quality-of-life metrics. During a support group talk Adam gave at a local JDRF event, one teen
spoke about the stress of seeing her real-time CGM data - and she wears both a FreeStyle Libre and
the MiniMed 670G (obviously this particular person had no problems with coverage - unlike many
others). Mr. Brown highlighted the need for mental training for people before using CGM, in order
to not feel like they are being constantly judged or graded - clearly this would need to be prioritized
and covered and we hope success toward this end is emerging. Along those lines, Dr. Kowalski made
an interesting point on many teens' preference for Abbott's Freestyle Libre over Dexcom's G6: with
Libre, the user must actively ask the device for information (by manually scanning), rather than
having data constantly streamed. This difference in communication drives very different
psychological experiences - a great point and one we hope to see far more research on. A critical
metric of any device or therapy, Dr. Kowalski explained, is its ability to remove diabetes from
peoples' daily lives. We couldn't agree more!
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A Diabetes EHR, Telehealth, and DIY: Drs. Aaron Neinstein (UCSF), Rayhan Lal
(Stanford), Sanjeev Mehta (Joslin) Share Optimistic Views

Howard Look (Tidepool, Palo Alto, CA), Aaron Neinstein, MD (UCSF, San Francisco, CA),
Rayhan Lal, MD (Stanford University, Palo Alto, CA), Sanjeev Mehta, MD (Joslin Diabetes
Center, Boston, MA)

Toward the end of DiabetesMine's D-Data Exchange, Tidepool CEO Howard Look moderated a fascinating
HCP panel on telehealth's role in diabetes, using DIY closed loop systems inside and outside the clinic, and
designing new EHR systems for diabetes care.

▪ Dr. Sanjeev Mehta (Joslin) discussed his group's collaboration with Cerner to develop
a new EHR system specifically for endocrinologists. He showed a screenshot of the current
EHR solution Joslin was using, which they first developed in-house in 1999! Dr. Mehta told us that
Joslin began working with Cerner ~1.5 years ago; the new system will allow the EHR to capture
critical diabetes data, such as glucose monitoring, insulin dosing, insulin regimen, PROs and
"beyond A1c" metrics, diabetes education, meal planning, and complication monitoring, with the
ultimate goal of creating a unified and enhanced patient care experience. There is great potential
here of course, given that electronic health records seem to be the bane of the existence of so many
endocrinologists and PCPs and family doctors - we'd like to learn more about expansion potential
and scalability opportunities and challenges.
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▪ Dr. Aaron Neinstein (UCSF) believes that increasing CGM use will drive increasing use
of telemedicine. Dr. Neinstein played a clip from a video consultation he had with a patient. Both
were able to view the patient's CGM data and discuss what they saw. Momentum behind
telemedicine in diabetes is quickly growing; according to Dr. Neinstein, 16% of UCSF
Endocrinology's visits now occur over video chat. Adam had a similarly positive experience with his
UCSF provider - they chatted over Zoom and the whole encounter took 15 minutes; Kelly speaks to
both her endocrinologist Dr. Nancy Bohannon as well as Doctor on Demand frequently for her
children, although Kelly pays out of pocket for Doctor on Demand and does not believe Dr.
Bohannon is yet reimbursed for her texts - UCSF does cover telemedicine, by contrast. Indeed, in the
past few years, CMS and other payers have begun to reimburse virtual consultations and remote
patient monitoring; some believe these amounts are not enough, though we feel very certain they
will expand, ideally beyond doctors and using more nurses and geek squads, etc. We salute the
Helmsley Charitable Trust for being on the forefront of this effort!

▪ Stanford's Dr. Rayhan Lal discussed his experience setting up do-it-yourself (DIY)
closed loop systems for his patients. He touched on the nuanced medical ethics of DIY
systems, sharing an HCP view we have not heard before - in some ways, Dr. Lal feels that DIY
systems are more ethically sound than commercial systems. Regarding patient autonomy, DIY
systems are not IP-protected, meaning patients can view and better understand the algorithms
controlling their insulin dosing. On equality and access, DIY systems are available for free for
anyone to download (and associated paraphernalia tends to be inexpensive). Notably, Dr. Lal also
acknowledged the obvious barriers of technology fluency and out-of-warranty devices required to
use current DIY systems. We love this open perspective, as we hear that some HCPs remain either
quite afraid of these systems or do not feel they have the time to invest in getting patients up to
speed or to do the "customer service" sometimes required.

Virta shares 2-year results (n=262): 54% diabetes "reversal"

Amy McKenzie, PhD (Virta Health, San Francisco, CA)

In the main talk of the day focused on type 2 diabetes, Virta's Dr. Amy McKenzie presented two-year data
from the low-carb, remote care program. Full results were published in Frontiers of Endocrinology the same
week of ADA (see our coverage here), following topline results first presented at Obesity Week in November.
At the two-year point, 54% of patients in the Virta arm saw "reversal" of their diabetes, which Virta defines as
A1c <6.5% and no medications other than metformin. (We have long hoped for metformin to be approved for
prediabetes and have written about this for nearly a decade - without this, we don't view this as "reversal" but
"remission.") Only 7% of users met the more stringent "complete remission" criteria of an A1c<5.7% on no
medications, and 18% were in "partial remission" with an A1c<6.5% on no medication. It will be important to
get clarity on definitions in this area, as "reversal" and "remission" can imply different things to different
people. Participants in the Virta arm achieved 10% mean weight loss (26.5 lbs) and a ~0.9% absolute A1c
reduction (baseline: 7.7%). Meanwhile, the standard care control arm (n=87) saw A1c increase significantly
(+0.4% from baseline 7.9%), with no change from baseline weight. Dr. McKenzie described the company's
care model, which consists of Virta Reverse (carbohydrate restriction to improve metabolic health) and Virta
Continuous Remote Program. The Continuous Remote Program allows patients to access their care team
(physicians and health coaches), track changes (e.g., glucose, ketones, mood, etc.), access educational
materials, and interact with peer support groups. Most interaction between patients and care teams are text
chat-based, through the Virta app, with ~2-3 touchpoints per day. Dr. McKenzie also discussed the hope to
scale the model using data and AI analytics. For instance, with artificial intelligence, some simple text-based
interactions with patients could become automated and care teams' workflows could be further optimized.
Virta is already using some of these predictive models in its health coach workflows currently. Algorithms can
also help identify patients at risk for dropping out and determine the factors contributing to that dropout risk.

▪ Virta still ambitiously aims to reverse type 2 diabetes in 100 million people by 2025.
For context, 100 million people with type 2 diabetes would require hitting half of the global
diagnosed population, which strikes us as a very, very bold target to hit only six years from now.
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Much of this would be in China and India, requiring a pretty radical change in language and
potentially implementation of the ketogenic diet. What kind of resources and program changes
would support 100 million individuals?

Remarks

Amy Tenderich, MA (DiabetesMine, Palo Alto, CA)

In her welcome remarks, DiabetesMine's passionate Ms. Amy Tenderich reviewed several recent
developments in the DIY and D-Data communities:

▪ Ms. Tenderich called DIY Looping with Omnipod "life-changing," thanking Pete Schwamb
and all those who contributed in the room. (This included the OpenOmni competition, which
crowdsourced funding to crack the Omnipod's communication protocol.) Ms. Tenderich also
highlighted the FDA's recent safety communication on DIY diabetes devices, rightly reminding
everyone that "insulin is super dangerous." While #WeAreNotStopping was the reaction of most DIY
users, it's also "important for FDA to help fast-track advanced diabetes tech that is reviewed and
supported by established companies." Well said.

▪ OpenAPS co-founder Dana Lewis has published a new book - Automated Insulin
Delivery: How artificial pancreas "closed loop" systems can aid you living with diabetes. It is
available as a free PDF, a free online version, and on Amazon. We're looking forward to reading this
hands-on guide to using AID, focused more broadly on the category than a particular commercial or
DIY system. Kudos to Dana for putting this together!

▪ The DiabetesWise.org website has beta launched to help people with diabetes make
choices about technology. "Do your devices still work for your life? The website shares stories,
highlights the pros and cons of different device combinations, and offers step-by-step guides to
getting devices. Diabetes Wise is an initiative from Stanford University School of Medicine and
people living with diabetes. It is supported by The Leona M. and Harry B. Helmsley Charitable
Trust. We first heard about it at the Digital Diabetes Congress in May.

▪ The DiabetesMine fall event will take place November 7-8, 2019 in San Francisco. "A
closed-loop systems showcase" will be on the agenda! If you are interested in supporting and/or
attending this event, please sign up to be notified here: https://forms.gle/gkzu6RGRWK3Dxyix5

Thriving in a Digital Health World

Christine Lemke (Evidation Health, San Mateo, CA)

Evidation Health's Christine Lemke discussed the company's work to build the "largest virtual clinical trial
site" driven by passively collected health data from connected apps, smartphones, wearables, devices, etc.
Evidation's Achievement app has 3 million members, who get paid to contribute their health data.
Impressively, 900,000 Evidation users have participated in some form of research, with a remarkable 67%
response rate to "offers" (e.g., take a survey, enroll in a virtual study, etc.). Evidation is a Dexcom API partner
(though we've never gotten G6 data to flow into Achievement), Tidepool (August 2018 - sleep study in T1D),
Lilly (December 2018 - real-world data, with connected care implications), Livongo, One Drop, Sanofi,
Welkin, and Humana. Ms. Lemke said the team is "seeing a step function increase in interest," and we see
huge potential to do real-world, big data studies - especially linking connected CGM data to other outcomes
(sleep, quality of life, etc.). She urged attendees to visit www.evidation.com/research, and she concluded with
her email christine@evidation.com and a simple request: "What new questions can we answer together?"

▪ "Free the data, free the evidence. Diabetes is ground zero for continuous, passive data
collection that can help us. The data are breaking free…Evidence should not take two arms and
two legs. We don't think it should take years to do a study; we can leverage speed and scale through
virtual studies." Beyond devices, she noted data progress like Apple Health Records, Tidepool
Mobile, FHIR (for EHRs), and Blue Button 2.0.
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▪ "Very few things we do are 50 people, 100 people; they are thousands and hundreds of
thousands of people." As two examples: (i) an Evidation survey in migraine garnered n=4,121
responses in 72 hours; and (ii) an n=10,000 Chronic Pain Registry (DiSCover) that gives individuals
a day-to-day voice about pain.
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Product demos: MannKind BluHale connected Afrezza; Monarch EndoTool
(inpatient insulin dosing); Adelie Health, Fresh Tri behavior change apps

Garrett Ingram (MannKind Corporation, Westlake Village, CA), Patrick Burgess, MD, PhD
(Monarch Medical Technologies, Charlotte, NC), Brynn Marks, MD (Harvard Children's
Hospital, Cambridge, MA), Liam McMorrow (Adelie Health, UK), Brian Garcia (EngagedIN,
Santa Cruz, CA), Veronica Brady, MD (University of Nevada, Reno, NV), T'ara Smith (Beyond
Type 1, San Carlos, CA), Garret Jensen (Stanford University, Palo Alto, CA)

To conclude D-Data, we watched five short product demos and heard feedback and questions from three
panelists: Veronica Brady (University of Nevada - Reno), T'ara Smith (Beyond Type 1), and Garrett Jensen
(Stanford University).

MannKind BluHale

▪ MannKind's Garrett Ingram demonstrated BluHale - a small Bluetooth-enabled add-
on to Afrezza's inhaler. BluHale clips onto Afrezza's disposable inhaler and connects to a
smartphone app, which captures dosing information. BlueHale contains a pressure sensor that
senses inhalation effort, allowing the app to graph the results of the inhalation and determine
whether a dose was successfully delivered or not. BluHale is already "in the hands of diabetes
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educators" right now, but Ms. Ingram didn't share any information on an official launch or pricing.
MannKind does hopes to make the device for at-home use, but it's currently used as part of the on-
boarding process for providers starting patients on Afrezza. (This was in line with MannKind's 1Q19
call.) In future versions, the app will be able to display CGM data alongside insulin dosing
information and also be able to utilize predictive modeling to provide decision support. See our
Keystone 2018 coverage for an up-close demo of the device.

Q: I currently use Afrezza and I'm also on Loop. Having Afrezza as part of the Loop
equation for correcting highs would be a dream. How do you guys see that playing in for
the future?

A: I love the question. That's something we literally just talked about with about 15 CDEs. We're thinking
about how we can do that with Bluetooth, but that would be part of the next phase.

Monarch EndoTool

▪ Dr. Patrick Burgess presented his invention, Monarch EndoTool. Dr. Burgess is a
nephrologist with type 2 diabetes who also has a PhD in chemical engineering. His
software, EndoTool, is designed to help nurses and other healthcare providers dose the proper
amount of insulin in in-patient settings. There are two versions of the software for IV and
subcutaneous insulin dosing. In screenshots of the software, Dr. Burgess showed that providers
needed to confirm the last dose amount, confirm diet, add clinical info, and enter pre-prandial
glucose. Then, a dose would be calculated within a few seconds. According the Dr. Burgess, the non-
linear dosing algorithm, special feedback calculations, accounting for kidney health, and estimating
future activity of IV insulin allowed the EndoTool to reduce hypoglycemia readings by 90%. Dr.
Burgess claimed five out of six hospitals are still using paper protocols to calculate insulin dosing for
in-patients with diabetes; he encouraged the room to get louder about the need for more modern
methods of treating patients with diabetes in hospital settings. We note that this seems very similar
to Glytec's Glucommander, though it will be important for many clinical decision support systems in
this area.

Q: We've seen electronic dosing systems in the past, like Glucommander. How is EndoTool
superior or different?
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Dr. Burgess: The biggest thing we are accounting for is kidney function from clinical information, the
non-linear dosing algorithm, and accounting for future activity of IV insulin, which we called Estimated
Residual Extracellular Insulin (EREI). With that, we saw a huge reduction in risk of hypoglycemia. There
was a small trade-off with average glucose reading rising from 132 to 134 mg/dl.

TeKnO T1D

▪ Dr. Brynn Marks from Harvard Children's Hospital presented her product, TeKnO
T1D, a provider-targeted diabetes technology education app. According to a recent survey
in Diabetes Technology & Therapeutics, just 15% of pediatric endocrinologists had received formal
education on insulin pumps and CGMs. Dr. Marks outlined the challenge that many providers will
soon face: by the end of 2019, there will be two hybrid closed-loop systems on the market and more
will appear in the next few years. (this is in addition to four US CGMs and three insulin companies'
pumps.) Dr. Marks developed a set of questions, 20 on insulin pumps and 20 on CGMs, designed to
educate providers on diabetes technology. The questions are delivered through an existing education
app called QStream and providers finish the curriculum by completing each question twice. The
questions and answers were worded very carefully, providing plenty of explanation and leaving
room for providers to understand that there are many ways to approach diabetes technology.

◦ Results from a small study (n=61 fellows) were presented as an oral at this
ADA, with 97% agreeing or strongly agreeing that they enjoyed TeKnO T1D.
Fellows who received the pump curriculum had a 41% greater mean improvement on the
posttest questions focused on insulin pumps as compared to the fellow who completed the
CGM curriculum. Fellows who completed the CGM curriculum had a 70% greater mean
improvement on the post-test questions focused on CGMs as compared to fellows who
completed the pump curriculum. The greatest improvements were seen in the following
topics: interpretation of CGM trend arrows, pump management during exercise, managing
pump disconnections, and unique features of different CGM systems.

Adelie Health

▪ Liam McMorrow presented Adelie Health, an app designed to improve glycemic
outcomes in teenagers with type 1 diabetes by providing financial incentives. Adelie
Health allows teenagers and parents to set up "agreements." For example, a teenager could agree to
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checking blood glucose a set number of times per day or reflecting on CGM data every day. In
return, the parent could agree to give a financial reward for each action. The app will be connected
to diabetes devices, such as connected BGMs, CGMs, pumps, and pens so that objective data can be
used. Parents enter payment information before the negotiation is sealed, allowing rewards to be
automatically distributed to the teenager. The app is still in its early stages; the group is currently
working on finding a CTO, getting access to data from devices, finding potential sponsors for
rewards (aside from parents), and mentors to help raise investment money. We'll be interested to
see if this approach works! We like the focus on using financial incentives for process goals (do X),
rather than outcome goals (achieve Y% or Z mg/dl). Given the state of type 1 diabetes outcomes in
teens, a much bigger toolbox could go a long way!

Fresh Tri

▪ To close out the day, we heard from Brian Garcia on Fresh Tri, a new behavior change
app co-developed by engagedIN (a neuroscience-based design firm specializing in
behavior change) and Walmart. Fresh Tri is free on Android (4.1/5 stars, n=12 reviews,
1,000+ installs) and Apple. With Walmart as a partner in app development and early studies, Fresh
Tri is aids users in setting goals and then iterating to find doable behaviors. The app also allows
users to access a community of other users to provide support and advice to each other. Tri comes
from the focus on identifying - WHAT you are seeking (e.g., Eat More Veggies This Week), WHY this
is important to you, and Exactly HOW a user will practice it this week. Mr. Garcia credited Walmart
as an extremely valuable partner, allowing the company to run different cohort-based studies on
Walmart associates. One slide showed that over a 60-day period, weight loss was nearly 8 lbs
(p=0.001) with the app (we didn't catch the baseline). In the Walmart partnership, the app has seen
relatively high 60%+ "retention rates" (not defined) and 80% "conversion rates" (not defined).
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Q: We haven't talked much today about healthcare in the workplace. Is that your model
moving forward?

A: To a certain degree, yes. We do also want to work with consumers. We are very interested in food and
nutrition, and the app does have a lot of focus on that. Walmart sells about 20% of all food worldwide. It's
a great opportunity to figure out how to get healthy food on people's plates. We know that healthy doesn't
have to mean expensive. What we want to solve is how to create routines.

Q: Your results showed that retention was pretty good throughout. How did you develop
high retention, even at the beginning?

A: We provided three nudges a day for users early on. One in the morning, one in the evening, and one at
a custom time - maybe when they get a certain craving or something. That helps keep people motivated. A
lot of the messages we sent were actually just canned messages, but there is a strong desire in people to
want to change for the better. A lot of what we saw were "closet changers" - people who won't tell others
they're trying to change something until others notice, because if they don't get that positive feedback,
they feel like they've failed.

Q: You talked about changes for 1-2 months, but have you tracked for more sustained
changes?

A: Yeah, we're actually tracking it now. We're not really sure yet; I can't quote a p-value for you. We have
seen sustained usage of the app and involvement for about 15 months now, but we haven't done an
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observational study looking at weight loss or diet. Anecdotally, I've been using this for a long time. I went
to the doctor about two years ago and he told me I was at high risk for a stroke. I used the app and I've
been able to go vegan, so sustainability for me has been really good. We'll keep watching to see how
sustainable it is in the population we've been looking at.

CGM and BGM

Current Issues: Should Advanced Diabetes Technology Be Used in Older
Adults?

Wireless Innovations for Seniors with Diabetes Mellitus - Primary Results of the
WISDM Study

Richard Pratley, MD (AdventHealth Diabetes Institute, Orlando, FL)

AdventHealth Diabetes Institute's Dr. Richard Pratley presented the highly anticipated results from the
Helmsley- and JDRF-funded WISDM study (n=203) evaluating the effect of Dexcom G5 CGM in older adults
(≥60 years) with type 1 diabetes. The six-month, multicenter, randomized controlled trial found CGM
conferred a significant advantage over BGM in every outcome measured. To be included in the study,
participants had to have a baseline A1c ≤10%, be pump- or MDI-treated, and could not have worn CGM in the
last three months. Patients were excluded if they spent at least 10% of the time with glucose <54 mg/dl during
the screening phase and experienced a severe hypoglycemic event in the past six months. The BGM group
wore blinded CGM (Dexcom G4 Pro) at baseline, 8-, 16-, and 26-weeks. For the primary outcome, time <70
mg/dl, the adjusted treatment group difference for the CGM group was -1.9% (p<0.001), amounting to a
difference of 27 minutes/day. Dr. Pratley highlighted that the decrease in time <70 mg/dl occurred for the
CGM group by week eight and was maintained throughout the study, while the BGM group showed no
significant changes over the study duration. Splitting the results out by pump vs. MDI users, who were divided
equally between the two groups, those in the CGM group showed significant decreases in time <70 mg/dl
regardless of insulin delivery method - another big win for CGM, building on the evidence base that CGM is
effective in both pump and MDI users (e.g., COMISAIR, DIAMOND, GOLD). There was also a significant
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between-group difference in time <54 mg/dl, with the CGM group showing an adjusted difference of -1.0%
(-14 minutes/day) (p<0.001). Once again, this significant improvement was achieved regardless of insulin
delivery method. Time-in-range (70-180 mg/dl) improved significantly for the CGM group, with an adjusted
difference of +9% (+2.1 hours/day) (p<0.001). Time >180 mg/dl and >250 mg/dl also decreased for the CGM
group, with adjusted differences of -6% (-1.4 hours/day; p<0.001) and -4% (-58 minutes/day; p<0.001),
respectively. Accordingly, A1c significantly improved in the CGM group, dropping by 0.4 percentage points
(baseline A1c: 7.6%) and amounting to an adjusted difference of -0.3% (p<0.001). See the full data tabulated
below. The BGM group reported a significantly greater number of participants (10) than the CGM group (1)
with a severe hypoglycemia event, defined as requiring assistance of another person - wow! We're thrilled by
the strong results and hope that they serve to quell some misconceptions surrounding use of technology/CGM
and the elderly. We also wonder if these data could help Medicare reduce the burdensome restrictions around
fingerstick documentation prior to obtaining a therapeutic CGM.

CGM BGM Adjusted
Difference (95%

CI)
Baseline 5.1% (1.2 hours) 4.7% (1.1 hours)Time <70 mg/dl
Follow-up 2.7% (39 mins) 4.9% (1.2 hours)

-1.9%

(-2.8%, -1.1%)

Baseline 1.9% (27 mins) 1.5% (22 mins)Time <54 mg/dl
Follow-up 0.5% (7 mins) 1.6% (23 mins)

-1.0%

(-1.4%, -0.5%)

Baseline 56% (13.4 hours) 56% (13.4 hours)Time in Range
(70-180 mg/dl) Follow-up 63% (15.1 hours) 54% (13.0 hours)

+9%

(6%, 12%)

Baseline 37% (8.9 hours) 38% (9.1 hours)Time >180 mg/
dl Follow-up 34% (8.2 hours) 39% (9.4 hours)

-6%

(-9%, -3%)

Baseline 14% (3.4 hours) 15% (3.6 hours)Time >250 mg/
dl Follow-up 10% (2.4 hours) 16% (3.8 hours)

-4%

(-5%, -2%)

Baseline 7.6 7.5A1c
Follow-up 7.2 7.4

-0.3

(-0.4, -0.1)

Baseline 167 168Mean Glucose
Follow-up 162 171

-8

(-13, -2)

Baseline 41% 42%Coefficient of
Variation (CV) Follow-up 37% 42%

-5%

(-6%, -3%)
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▪ The CGM group achieved a significant decrease in weekly hypoglycemic events,
defined as 15 consecutive minutes with a sensor glucose value <54 mg/dl. The end of the
event was defined as 15 consecutive minutes with a sensor glucose ≥70 mg/dl. The CGM group
declined from 2.6 events/week to less than one event/week, while the BGM group decreased slightly
from 2.1 events/week to 1.8 events/week. The adjusted difference was -0.9 (p<0.001).There were no
treatment group differences for adverse events, and no device-related adverse events reported.

▪ Dr. Pratley found it "really assuring" to see that most patients in the CGM group (81%)
used CGM seven days/week. Additionally, by week eight, 83% of participants used CGM to
make insulin dosing decisions, which Dr. Pratley interpreted as a positive indication of patients'
trust in and utilization of the system. Surprisingly, there were no treatment group differences for any
of the patient-reported outcomes assessed, including fear of hypoglycemia, diabetes distress,
hypoglycemia unawareness, and general measures of quality of life. To this end, Dr. Pratley
suggested that perhaps given the patients' lengthy diabetes duration, "they've gotten used to it."
Even so, we still would've expected the PRO improvements typically seen in other CGM studies to
apply to this population.

▪ Roughly 30% of participants in the CGM group used the Dexcom G5 mobile app. While
Dr. Pratley was not surprised by the low utilization, as many of the participants owned older flip
phones, he was a little surprised that just ~10% of participants used the Share function. As he put it,
"this is a pretty fragile population" that would likely benefit from monitoring. However, many of the
participants explained that they preferred to be independent, as they had been for the majority of
their diabetes management. We wonder if (and to what extent) CGM outcomes could've been further
improved if more of the participants had turned "Share" on. That said, there was only one severe
hypo in the CGM group, so it's unclear how tangible the benefit would've been. We'd be interested in
seeing how the outcomes of the 10% who allowed remote monitoring compared to the 90% who
didn't turn Share on.
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▪ Prior to the WISDM data readout, Northwestern's Dr. Grazia Aleppo argued that
technology has too many challenges for older adults. Her view was not that technology isn't
effective in the elderly; rather, she pointed out design flaws that make certain devices challenging,
and in some cases, impossible for older patients to use. Given that older patients experience
cognitive declines, visual and hearing impairment, and reduced dexterity, Dr. Aleppo called for
simpler tools requiring fewer steps (i.e., automatic pump priming), large fonts, adjustable alarm
volume, and training protocols for specific impairments. She also asserted that long-term facility
staff have very limited knowledge of diabetes technology and should receive training.

Joint ADA/JDRF Symposium: Continuous Glucose Monitoring in Pediatric
Diabetes - Ready for Prime Time?

Continuous Glucose Monitoring Intervention in Teens and Young Adults (CITY) -
Primary Study Results

Lori Laffel, MD (Joslin Diabetes Center, Boston, MA)

Joslin's Dr. Lori Laffel presented very positive results from the CITY trial (n=153), one of the very first
interventions to demonstrate efficacy and safety of CGM vs. BGM use in type 1 adolescents (14-<25 years).
The six-month, multicenter, randomized controlled trial found use of the Dexcom G5 conferred a 0.4% A1c
advantage in favor of CGM over BGM (p=0.01; baseline: 8.9%). As Dr. Laffel pointed out, these results are
particularly impressive, given that the general trajectory for adolescents is to see an increase in A1c.
Moreover, more than twice as many in the CGM group as compared to the BGM group achieved an A1c
reduction ≥0.5% (44% vs. 21%, p=0.005) and over four-times as many participants in the CGM group vs. the
BGM group saw an A1c reduction of ≥1% (25% vs. 6%, p=0.003). There was also a non-significant greater
proportion of those in the CGM group who achieved an A1c <7.5% as compared to the BGM group (18% vs.
11%, p=0.11).

The CGM group also saw a 1.7 hour/day advantage vs. BGM on time-in-range (70-180 mg/dl)
(p<0.001). Data from the CGM group were matched to time points when the BGM group wore blinded CGM
(7 days at 13 weeks; 14 days at 24 weeks). Those in the CGM group increased time-in-range from 37% to 43%
(+1.7 hours) vs. no meaningful change in the BGM group (36% to 35%). While the increased time in range is
promising, Dr. Laffel emphasized that adolescents on CGM were still spending the majority of the day >180
mg/dL - clearly, there is much work to be done in helping this population. (We imagine that intuitive,
minimal effort AID systems will be the real key, along with nutritional approaches that adolescents might be
willing to do.) Time in hyperglycemia also saw improvements with adjusted differences of ~1.4 fewer hours/
day (p=0.009) spent >180 and a notable ~1.2 fewer hours/day spent >300 mg/dl (p<0.001). Again, although
the improvement is encouraging, Dr. Laffel pointed to the just-published international recommendations for
spending <25% time above 180 mg/dl. In CITY, the CGM group declined from 58% to 54% time >180 mg/dl,
meaning that even with the benefit of CGM, adolescents still spent over half the day in hyperglycemia.
However, this was favorable compared with the BGM group that began the study at 59% time >180 mg/dl and
after 6 months, time >180 mg/dl was 61%. Time spent in hypoglycemia (<70 mg/dl, <54 mg/dl) was minimal
but still showed improvements for CGM: adjusted group differences were ~10 minutes/day (p=0.02) and ~6
minutes/day (p=0.002), respectively. CITY is another incredibly positive study demonstrating the (obvious)
benefits of CGM over BGM in type 1 diabetes - even for such a challenging patient population. Still, the data
are a reminder that much work is needed to reduce hyperglycemia in adolescents. Additionally, Dr. Laffel
highlighted the importance of working with payers to ensure that all adolescents have access to CGM.

Dr. Laffel found it "remarkable" that over two-thirds of the CGM group were using CGM at
least five days/week by the end of the six-month study - the highest CGM use observed for
adolescents in a study to date. Study retention was "extraordinary," which Dr. Laffel credited
mainly to the staff. 96% of the CGM group and 90% of the BGM group completed follow-up. It is
interesting to compare the rate of CGM use to the WISDM CGM participants (type 1s ≥60 years), the majority
(81%) of whom used CGM seven days/week by six months. In CITY, just 41% used CGM seven days/week.

www.closeconcerns.com 88

https://www.closeconcerns.com/knowledgebase/r/a825c97c#Late-Breaking_Poster_Details_International_Consensus_on_Time-in-Range_Recommendations_for_CGM-Based_Clinical_Targets_Updated_AGP_Included_in_Diabetes_Care_Paper
https://www.closeconcerns.com/knowledgebase/r/a825c97c#Month_WISDM_RCT_in_Type_1s_60_Years_Shows_CGM_is_Superior_to_BGM_in_Every_Outcome_Measured:_-27_Minute_Between-Group_Difference_in_Time_70_mgdl_2.1_Hour_Advantage_on_Time_in_Range


Although elderly patients have been misconstrued to lack tech savviness, it's clear that once trained they may
stick to CGM at a higher rate than adolescents. Perhaps not surprisingly, CITY participants exhibited far
greater use of the Dexcom G5 mobile app, with 81% using the app at six months; to compare, just 30% of
WISDM participants did the same. Notably, 50% of CITY participants used the G5 mobile app with the Share
feature turned on (only ~10% of WISDM participants did so). As Dr. Laffel noted, while there may be a
tendency to assume adolescents don't want to be involved with their family, the results suggest that with the
proper training, adolescents may not mind sharing some of their data. The vast majority of participants (98%)
used their CGM for insulin dosing by week 26; indeed, participants made use of this feature almost
immediately, with 92% using their CGM for dosing at the second week.

CGM BGM Adjusted
Difference

Baseline 8.9% 8.9%A1c
Follow-up 8.5% 8.9%

-0.4%

Baseline 37% 36%Time in Range
(70-180 mg/dl) Follow-up 43% 35%

+7%

+1.7 Hours/Day

Baseline 58% 59%Time >180 mg/
dl Follow-up 54% 61%

-6%

-1.4 Hours/Day

Baseline 18% 20%Time >300 mg/
dl Follow-up 14% 21%

-5%

-1.2 Hours/Day

Baseline 3.2% 3.7%Time <70 mg/dl
Follow-up 2.2% 3.2%

-0.7%

-10 mins/day

Baseline 1.o% 1.3%Time <54 mg/dl
Follow-up 0.7% 1.3%

-0.4%

-6 mins/day

Baseline 42% 42%Coefficient of
Variation (CV) Follow-up 39% 42%

-2.2%

▪ Dr. Laffel highlighted the decrease in hypoglycemia (<70 mg/dl) for the CGM group,
particularly overnight. She found it "reassuring" to see a corresponding increase in time-in-
range (70-180 mg/dl) over 24 hours, again especially overnight, further supporting that the CGM
group's decline in hypoglycemia did not come at the expense of increased hyperglycemia. There were
no significant differences in severe hypoglycemia or DKA events, and no device-related adverse
events were reported. There was one related adverse event of dizziness due to blood draw, and one
study withdrawal due to pregnancy.

▪ Patient-reported outcomes showed "substantial benefits" of CGM compared to BGM
including: (i) higher glucose monitoring satisfaction; (ii) greater perceived benefits of CGM and
SHARE; (iii) lower perceived barriers of CGM and SHARE; and (iv) improved diabetes technology
attitudes. There were no differences in diabetes distress or sleep quality, despite concerns that CGM
may increase burden and disrupt sleep from alarms.

▪ CITY participants from both groups are currently being followed for an additional six
months using the Dexcom G6. Participants in the CGM group will be assessed for the durability
of use and sustainability of glycemic benefits. It will also be interesting to see how the move from G5
to G6 improves clinical outcomes, and how much the BGM improves with the jump straight to G6.
Those in the BGM group will be evaluated for glycemic benefits and preferences regarding CGM
alerts/alarms.

▪ Participants could not have used CGM in the past three months and were required to
complete the run-in phase consisting of ≥200 CGM hours in at least eight days out of
the 14-day period. 54% of participants overall used a pump, comprising 49% of the CGM group
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and 59% of the BGM group. All participants received initial training at screening for the baseline
placement of masked CGM (Dexcom G4 Pro), and real-time CGM training was delivered at
randomization, two-weeks, and six-weeks. Complexity of instruction increased with each visit,
beginning with CGM basics and scaling to using CGM to minimize highs and lows. A CGM benefit
handout was also provided at each visit.

Strategies to Enhance New Continuous Glucose Monitoring Use in Early
Childhood (SENCE) - Primary Study Results

Linda DiMeglio (Indiana University, Carmel, IN)

Dr. Linda DiMeglio (Indiana University) presented positive time-in-range, hypoglycemia, and severe
hypoglycemia results from the six-month SENCE study (n=143), testing use of the Dexcom G5 in 2-8 year
olds. The 14-site trial randomized participants to three groups: CGM + a family behavioral intervention (FBI;
n=50) vs. CGM-only (n=44) vs. BGM-only (n=49). FBI consisted of five visits (weeks 1, 3, 6 13, 19) with
additional training on using and living with CGM, using CGM away from home, CGM burnout, and more - an
excellent design to see the value of added structured education on top of the usual CGM training. Time-in-
range (70-180 mg/dl) was low at baseline in all three groups - 38%, 41%, and 41% - consistent with the
baseline A1c of 8.2% and a younger age group (median age: ~7 years old). The CGM groups used the Dexcom
G5 non-adjunctively, with access to Dexcom Share.

▪ By the end of six months, CGM+FBI drove a +1 hour/day improvement in time-in-
range (+4%) vs. identical declines in the CGM-only and BGM groups (-1%, -12 minutes/day). The
adjusted difference was +43 minutes/day in-range in favor of CGM+FBI, which just missed
statistical significance (p=0.11, p=0.12). An expanded analysis only looking at 19-26 weeks - after the
last FBI session - did show a statistically significant advantage on time-in-range, with CGM+FBI
improving time-in-range by 1.5 hours from baseline compared to declines in the other groups.

▪ A1c did not change significantly in any group from the 8.2% baseline - likely reflecting the
improvement in hypoglycemia (see below) and extreme hyperglycemia, which averaged out to no
A1c change.

▪ Relative to BGM, both CGM groups saw significant improvements in time <70 mg/dl -
a -1.5% reduction (-21 minutes/day) with CGM+FBI and a -2.4% reduction with CGM alone (-34
minutes/day) vs. a 1.2% increase in the BGM group (+17 minutes/day) (p<0.001). Both CGM groups
nearly eliminated time <54 mg/dl (0.5%, or 6.5 minutes per day at six months), whereas the BGM
group was still spending a full 2% of the day - 32 minutes - below 54 mg/dl (p<0.001). The
hypoglycemia benefits were especially pronounced overnight - the BGM group had significant
variability in overnight time <70mg/dl, whereas both CGM groups were consistently under 5% time
<70 mg/dl across the entire day and night.

▪ CGM also showed a significant benefit on severe hypoglycemia (requiring third party
assistance): there were 0 severe hypoglycemia events in the CGM+FBI group, 1 event in the CGM
only group, and five events in the BGM group (p=0.03 for CGM vs. BGM).

▪ CGM+FBI also reduced time >180 and >300 mg/dl, covered in the table below. Of note,
however, both CGM groups still saw more than three hours per day spent >300 mg/dl at six months
- clearly automation and more education are needed to reduce pediatric hyperglycemia.

▪ In line with the WISDM (Day #3) and CITY trials (highlight #1 above), CGM use was
very high - ~90% of the CGM groups were wearing the Dexcom G5 for >6 days per week at the end
of the six-month study. Non-adjunctive use was also high: Over 85% of the parents in the CGM
groups were dosing insulin without fingersticks at six months. Just under half of families were using
Dexcom Share at six months.

▪ Dr. DiMeglio concluded that "These data have important clinical care implications,"
given the link between time in hyperglycemia and neurocognitive development and function. There
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was not a lot of commentary on the added of CGM+FBI vs. CGM alone, though the former did seem
to be more beneficial.

Outcome CGM
+ FBI

Baseline

-> 6 Mos

CGM
Only

Baseline

-> 6 Mos

BGM
Only

Baseline

-> 6 Mos

P-Values for Adjusted
Differences

CGM+FBI vs. BGM
CGM Only vs. BGM

CGM+FBI vs. CGM Only
Time-in-
Range
70-180

38% -> 42%

+1 hr/day

41% -> 40%

-12 mins/day

41% -> 40%

-12 mins/day

p=0.11

p=0.75

p=0.12

Time >180 57% -> 55%

-30 mins/day

53% -> 57%

+1 hr/day

54%-> 54%

No Change

p=0.11

p=0.75

p=0.12

Time >300 21%-> 16%

-1.2 hrs/day

15%->14%

-12 mins

15%-> 17%

+30 mins

p=0.05

p=0.05

p=091

Time <70 4%-> 2%

-21 mins/day

4%-> 2%

-34 mins/day

4%-> 5%

+17 mins/day

p<0.001

p<0.001

p=0.4

Time <54 1.5%-> 0.5%

-15 mins/day

1.4%-> 0.4%

-14 mins/day

1.3%-> 2.2%

+13 mins/day

p<0.001

p<0.001

p=0.49

▪ On the PRO front, CGM+FBI was superior to both groups on the Problem Areas in
Diabetes (PAID) scale, a sign that the educational program has some psychosocial benefits. Other
PROs - Diabetes Technology Questionnaire, Hypoglycemia Fear Worry Subscale - also favored BGM
over CGM.

▪ Baseline characteristics: median age was 6 years in the CGM groups and 7 years in the BGM
group. Mean A1c was 8.2% in all three groups. Pump users were a minority in this study - 30% of the
CGM groups and 45% of the BGM group. ~11% of the CGM groups and 14% of the BGM group had
previously used CGM prior to the study. More than one-third of study participants did not have
private health insurance, and the majority of parents did not have a bachelor's degree or higher. One
third of participants were came from minority populations.

▪ Participants wore a masked Dexcom G4 Pro (Software 505 algorithm) during screening, and
the BGM group wore the G4 Pro at four time points throughout the study.

Oral Presentations: Making Sense of Glucose Monitoring

User Acceptance of the Eversense CGM System in a Home Use Setting: The House
Study

Magnus Londahl, MD, PhD (Lund University, Sweden)

An investigator driven, Senseonics-funded study (n=18) of the 90-day Eversense found a 14.0% MARD (arm
placement only) and 14.9% MARD overall (arm and abdomen placement) vs. SMBG during home use. During
the first three months of the trial, participants wore sensors implanted in their arm and abdomen. Data
downloads and safety assessments were performed monthly. After 90 days, patients could choose whether
they wanted to insert their next sensor in their arm or abdomen - the vast majority (94%) of participants
preferred the arm. Most participants indicated that the transmitter is more comfortable on the arm (72%) and
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that they don't feel the sensor when it is inserted in the arm (67%). Eversense is currently indicated for arm
insertion only. Overall, 78% of readings (n=15,826) were within 20/20% of the reference value. The
proportion was slightly lower for readings <70 mg/dl (73%) and higher for readings >180 mg/dl (80%). Dr.
Londahl emphasized that all but two participants had used CGM previously. Participants saw a 0.31%
reduction in A1c (baseline A1c: 7.14%) at six months. There were no significant changes observed in time-in-
range. Participants reported high likeability of Eversense, particularly regarding its ability to display glucose
readings on a smartphone. There were no insertion/removal related, or device-related serious adverse events.
There was one mild infection out of the 108 procedures, and four secondary procedures to remove sensors,
three of which occurred in the abdomen. No skin reactions were reported, and all sensors lasted the full
90-day period. Given that Eversense's MARD vs. YSI is ~9%, this study also shows just how much inaccuracy
fingersticks introduce; it will be positive for Senseonics to move to less calibration.
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Diminished Sensor Performance of the Abbott FreeStyle Libre Intermittently-
Viewed Continuous Glucose Monitoring System (ICGMS) during Hypoglycemia
and Acute Exercise in People with Type 1 Diabetes

Othmar Moser, MD (Medical University of Graz, Austria)

Medical University of Graz's Dr. Othmar Moser presented results from a small (n=17 type 1s) secondary
outcome analysis of a single-center, randomized, open-label crossover trial showing reduced FreeStyle Libre
accuracy during hypoglycemia and acute exercise. Participants engaged in four, 23-hour inpatient phases
consisting of glycemic challenges (standardized meals) and a 45-minute exercise session. Venous blood
samples and capillary samples from the fingertip and earlobe were taken to compare against FreeStyle Libre
readings. Overall MARD was 12.9% (n=1,114); in hypoglycemia, MARD increased to 31.6% (n=79) and in
hyperglycemia, MARD declined to 8.7% (n=331). During exercise, MARD climbed to 29.8% (n=475) reaching
45.1% during hypoglycemia (n=70). Dr. Moser highlighted "quite impressive" overnight MARD of 8.5%
(n=282). As one audience member pointed out, some of these sample sizes are quite low, given that MARD is
recommended to be calculated with at least 2,000 glucose pairs. While Dr. Moser acknowledged that the
sample size is not ideal, he countered that previous exercise studies evaluating "all the devices" use the same
method and that this study could thus be compared to existing literature. Dr. Moser concluded that FreeStyle
Libre performs well during low to moderate rates of glucose change, but exhibits weaker accuracy around
hypoglycemia and acute exercise. Indeed, during exercise, the rate of change in glucose was 2.7 mg/dl/min, as
compared to the nocturnal rate of change, found to be just 0.12 mg/dl/min. Of course, this is true of all CGMs
- not just FreeStyle Libre. Dr. Moser suggested adjunctive blood glucose measurements may be helpful during
periods of high glucose rate of change.

▪ The Clarke Error Grid analysis revealed substantial differences in accuracy during
exercise. The overall analysis found 66% of readings to fall within Zone A, while only 26% of
readings fell in Zone A during exercise. Alarmingly, during exercise 52% of readings fell within Zone
B and 22% of readings fell within Zone E.
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The Association of British Clinical Diabetologists UK-Wide Audit of FreeStyle
Libre Use in Diabetes - Effect on Glycemic Control

Harshal Deshmukh, MBBS, PhD (University of Hull, UK)

Dr. Harshal Deshmukj presented results from the Association of British Clinical Diabetologists' UK-wide
audit of the FreeStyle Libre, which included data from 4,709 type 1 patients across 114 centers. Notably, the
data revealed a significant median 0.6% A1c reduction (median baseline A1c: 8.2%) at six months. Not
surprisingly, those with a baseline A1c >8.9% achieved a larger median A1c reduction with FreeStyle Libre of
0.8% (median baseline A1c: 9.4%). Impressively, hyperglycemia and DKA admission dropped from 7.3% to
1.9% over the study period, as did hypoglycemia-related hospital admission, which declined from 2.7% to
0.5%. (The actual number of events was not specified.) 79% of patients reported that FreeStyle Libre use
enabled reduction of time in hypoglycemia, and 31% of patients reduced their rate of hypoglycemia. 39% of
patients reduced their nocturnal hypoglycemia. Impressively, 9% of patients reported reversal of
hypoglycemia unawareness as measured by the standardized GOLD Questionnaire. The reduction in
hypoglycemia unawareness is particularly notable given that FreeStyle Libre does not include alarms - i.e., the
richness of real-time CGM data and patterns might help patients regain awareness. Diabetes distress score
decreased significantly and just 1% of patients discontinued FreeStyle Libre at six months, mostly due to the
lack of reimbursement. Dr. Deshmukj also provided a preliminary analysis to discern predictors for an A1c
response: baseline BMI, A1c, and age topped the list, followed by scans/day, structured training, and gender.

▪ We were interested to see data showing reasons for FreeStyle Libre use. 30% of users
selected the replacement of SMBG as reason for starting FreeStyle Libre, while 25% selected having
a high A1c. 17% indicated frequent hypoglycemia and 16% fear of hypoglycemia. Patients were able
to select multiple reasons, hence the sum to more than 100%.
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Oral Presentations: Type 1 and Gestational Diabetes Mellitus Pregnancies
and Outcomes

CGM in Pregnant Women with Type 1 Diabetes: Cost-Effectiveness Analyses of the
CONCEPTT RCT

Helen Murphy, MD (University of East Anglia, Norwich, United Kingdom)

Dr. Helen Murphy presented a compelling cost-effectiveness analysis of the CONCEPTT trial investigating
CGM use in type 1 pregnancy, asserting: "for publicly funded health systems like the NHS, they cannot afford
not to provide CGM to pregnancy women with diabetes." It appears her message was heeded, as the NHS
plans to offer CGM to all pregnant women with type 1 diabetes by 2020/2021! The unpublished, retrospective
evaluation used individual-level data to estimate cost-effectiveness of CGM vs. SMBG in addition to standard
antenatal care. Direct costs associated with CGM, including sensors/transmitter and education, were
estimated to be £2,046. Although CGM was associated with an additional £330, it was found to be more
effective for maternal outcomes, resulting in 61.33 QALYs (quality-adjusted life-years) as compared to 61.27
QALYs. This translates to a fantastic incremental cost-effectiveness ration (ICER) of £5,509/QALY, far under
the NICE threshold of £20,000-30,000/QALY. For neonatal outcomes, the results were even more dramatic:
not only was CGM found to be more cost-effective, it was also found to be cost-saving. CGM use led to cost-
savings of £2,612, resulting in 75.43 QALYs vs. 73.77 QALYs and an ICER of £1,571/QALY. The neonatal
outcomes of CONCEPTT were indeed very strong (see EASD 2017), and it's exciting that translated to highly
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cost-effective outcomes. Dr. Murphy pointed out that a similar study conducted in Canada revealed
comparable results: she estimated a ~41% cost reduction in the UK vs. ~28% cost reduction in Canada. We
are thrilled that the NHS has responded so positively to these results by incorporating CGM in pregnancy into
its long-term plan; hopefully, other health systems will take similar steps.

Posters - CGM and BGM

Title Details + Takeaways
Expanded Real-World Use
Reaffirms Strong Correlation
between Scanning
Frequency of Flash Glucose
Monitoring and Glucose
Control

▪ Analysis of real-world data from Sept 2014 - Sept 2018 of

592,328 FreeStyle Libre readers (i.e., users) worldwide. These

data expand the ATTD 2019 data set by ~120,000 users.

▪ Readers divided into 20 equally-sized bins based on scan

frequency and glucose parameters calculated for each group.

▪ Mean of 12 scans/day (median: 10) across the entire population.

The lowest-scanning frequency bin scans 3.5 times per day, while

the highest scans 38.5 times per day.

▪ The highest-scanning group has far superior glycemic outcomes

compared to the lowest-scanning group: Estimated A1c drops

from 8.2% to 6.7%. (p<0.001), time-in-range increases by 5.1

hrs/day (49% to 70% ; p<0.001), time <54 mg/dl drops from

31.6 to 23.4 min/day (p<0.001), and time >240 mg/dl drops

from 5.9 to 2.2 hr/day (p<0.001).

Improved Accuracy of a 14

Day Factory-Calibrated

FreeStyle Libre System with

New Glucose Algorithm

▪ Accuracy of 14-day FreeStyle Libre with new algorithm - not

commercial at this point - assessed vs. YSI in 144 individuals

with type 1 and type 2 diabetes.

▪ MARD of 9.2%, with 93% within ±20/20% and 86% within ±15/

15% across the board.

▪ From the looks of the data, this algorithm appears to meet all of

the special controls for iCGM, assuming the lower bound of the

95% confidence intervals is close to the point estimates shown in

the poster.

▪ Note: MARD of currently available 14-day Libre is 9.4% per

Abbott, and 10.1% per the FDA -this depends on the analysis

used; see our prior coverage.

Low Level of Agreement in

Evaluation of CGM Profiles
▪ This poster presented the results of www.glucoseprofile.com, a

Novo Nordisk/DTS collaboration to crowdsource the

determination of what constitutes an ideal ambulatory glucose

profile (AGP); this was first introduced at DTM 2018.

▪ On the site, respondents anonymously ranked nine AGP profiles

in order from "best" to "worst."

▪ The site had fielded 96 responses at the time of analysis: 77 non-

experts, 19 self-evaluated experts, and 3 validated experts
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▪ Depending on the framework, agreement between groups as to

what constituted a "good" glycemic profile was "moderate"

overall and among non-experts, "good" among self-evaluated

experts, and "excellent" among validated experts.

▪ Now that we have a standard display, it's time to agree on how to

interpret it uniformly and use it as a teaching tool!

▪ The web page is still live - give your input!

Real-World Performance of

the Guardian Connect

System with Sugar.IQ

▪ Compared high and low glucose excursion frequency in real-

world Guardian Connect users with predictive alerts enabled vs.

turned off (n=3,131 total), as well as glycemic outcomes between

Sugar.IQ companion app users (n=883) and non-users

(n=2,248). Data was collected from June 2018 - February 2019.

(The IQcast feature launched in January 2019.)

▪ Low and high excursions were nearly ~2x and ~4x more likely to

be avoided, respectively, in individuals who had enabled

predictive alerts.

▪ Enabling alerts also significantly minimized the number of

excursions that lasted longer than 60 minutes. E.g., only 7% of

low excursions lasted >60 minutes when alerts were enabled,

whereas this number was 20% when alerts were turned off.

▪ In comparing Guardian Connect-only vs. Guardian Connect +

Sugar.IQ app users: the Sugar.IQ users had lower mean glucose

(158 vs. 167 mg/dl), and one additional hour in-range per day

(due to reduced time >180 mg/dl) There was no difference in

hypoglycemia.

▪ We note that Sugar.IQ users had meaningfully higher sensor

wear, which could imply: (i) app users are a more engaged

population (most likely in our view); or (ii) the app made CGM

more engaging.

▪ Time-in-range for Guardian Connect users was ~59% overall,

with 3.5% below 70 mg/dl and 38% above 180 mg/dl.

The Feasibility of CGM in

Youth with Type 2 Diabetes

Mellitus: A Pilot Study

▪ Participants (n=13) aged 12-19 years with type 2 diabetes - all but

one on prandial insulin - were given real-time CGM for one week,

had three weeks with no CGM, and then CGM for a final week.

▪ There were no significant changes in glycemic outcomes or self-

reported nutritional intake at six weeks. However, an increase in

1,5 Anydroglucitol (3.9 mcg/ml to 5.0 mcg/ml) may be indicative

of decreased glycemic variability. [We're not sure why, but the

authors didn't report time-in-ranges or CGM-derived glucose

variability.]
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▪ Patient-reported outcomes demonstrated likeability and

feasibility of CGM. All participants stated that they would wear

CGM again.

▪ Although small, this was the first study, to our knowledge, of

real-time CGM in youth with type 2 diabetes. We'd be interested

in seeing a longer-term continuous CGM intervention and/or

CGM paired with coaching to better improve glycemia and

quality of life in this population.

Effect of Professional CGM

on Glucose Management in

Type 2 Diabetes Patients in

Primary Care

▪ International Diabetes Center quality improvement initiative to

bring professional CGM to primary care.

▪ n=68 type 2s were given FreeStyle Libre Pro for 14 days, followed

by either MD or RN/CDE visit; follow-up A1c and CGM metrics

(in subset) collected at 3-6 months.

▪ A1c decreased from 8.8% at baseline to 8.2% at follow-up

(p=0.006)

▪ Time-in-range increased to ~59% in both groups, with a much

bigger change from a lower baseline in the MD group (41% to

59%). In the MD group, this came with an apparent increase in

hypoglycemia.

▪ There was significant deployment of lifestyle counseling and

medication intensification in both groups, but no increase in the

number of medications.

▪ There were a number of barriers related to FreeStyle Libre Pro

sensor adhesion, sensors not returned, loss of patients to follow-

up, and data access/management.

▪ This feasibility study could pave the way to greater adoption of

professional CGM in primary care, where the majority of people

with diabetes are seen. We are very encouraged by these results.

Early CGM Initiation in New

Onset Type 1 Diabetes

Patients

▪ Newly-diagnosed youth (mean age ~10 years) with type 1

diabetes at Stanford were offered the Dexcom G6 within one

month of diagnosis. At the most recent clinic visit (~3 months

after CGM initiation), time-in-range was 70% and time in

hypoglycemia (<70 mg/dl) was quite low (3%). Mean A1c was

7.2%, down from 12.2% at onset.

▪ 93% of participants opted to continue using CGM. The most

common reason for CGM discontinuation was lack of

reimbursement.

▪ CGM use is rising dramatically in young type 1s (51%, 37%, and

24% in those <6 years, 6-13 years, and 13-18 years, respectively),

www.closeconcerns.com 98

https://closeconcerns.box.com/s/ji5fhp1xk2zjoyb89z55dlgbnusql2hg
https://closeconcerns.box.com/s/ji5fhp1xk2zjoyb89z55dlgbnusql2hg
https://closeconcerns.box.com/s/ji5fhp1xk2zjoyb89z55dlgbnusql2hg
https://closeconcerns.box.com/s/ji5fhp1xk2zjoyb89z55dlgbnusql2hg
https://closeconcerns.box.com/s/ovd9ckx73mlio00gp7f5qip30g8hiun9
https://closeconcerns.box.com/s/ovd9ckx73mlio00gp7f5qip30g8hiun9
https://closeconcerns.box.com/s/ovd9ckx73mlio00gp7f5qip30g8hiun9
https://www.closeconcerns.com/knowledgebase/r/ac7b474e#CGM_Use_Quadruples_to_30_of_Participants_10X_Pediatric_Gain


but could still be higher. Concerns of "data overload" in newly-

diagnosed type 1s seem unwarranted based on this small study.

Hypoglycemia Reductions
with the Dexcom G6 CGM
System's Predictive Alert

▪ Dexcom analysis of data from 4,038 users who upgraded from

Dexcom G5 to G6 between 5/1/2018 and 10/31/2018 with

predictive "urgent low soon" alerts set on the G6 at 70 mg/dl or

80 mg/dl.

▪ For those with low threshold alarms set at 70 mg/dl (n=1829),

time <55 mg/dl was reduced from 1.1% on G5 to 0.7% (p<0.001)

and time <70 mg/dl was reduced from 3.7% on G5 to 2.9%

(p<0.001).

▪ For those with low threshold alarms set at 80 mg/dl (n=2254),

time <55 mg/dl was reduced from 0.7% on G5 to 0.4% (p<0.001)

and time <70 mg/dl was reduced from 2.4% on G5 to 1.9%

(p<0.001).

▪ Over 97% of the G6 systems were used with predictive low alerts

enabled. Users experienced, on average, <1 urgent low soon alert

per day.

Annual Cost to Achieve Cost-

Effectiveness of CGM in

Hypoglycemia-Unaware

Type 1 Diabetes Patients

Using Intensive Insulin in

the UK

▪ Using a model cohort from IN CONTROL (52 type 1s with

hypoglycemia unawareness) and supplementary data sets (e.g.,

IMPACT), Abbott and IQVIA investigators found that over a

50-year horizon, up to £1,354 (~$1,700) could be spent annually

on CGM to achieve the UK NICE's £30,000/QALY ICER cost-

effectiveness threshold. For a five year horizon, ~$1,685 could be

spent annually and for one year, ~$1,630 could be spent to

achieve cost-effectiveness - these numbers are slightly smaller

because additional downstream benefits (e.g., fewer long-term

complications) aren't taken into account.

▪ In IN CONTROL, which used the Medtronic Enlite CGM, there

was a 53% reduction in severe hypoglycemia events with CGM vs.

SMBG.

▪ These results are specifically related to the population with

hypoglycemia unawareness, so we imagine the cost per QALY

would be higher in those with hypoglycemia awareness.

Accuracy Comparison of the

FreeStyle Pro CGM and

Point-of-Care Testing in

Non-Critically Ill

Hospitalized Patients with

Type 2 Diabetes Treated

with Basal-Bolus Insulin

Regimen

▪ Accuracy of FreeStyle Libre Pro CGM assessed vs. a point-of-care

blood glucose meter in 81 non-critically ill hospitalized type 2s.

Investigator-initiated study.

▪ MARD was 14.4%, with 78% within ±20/20% and 63% within

±15/15% across the board. 77% of values in Zone A and 22% in

Zone B of Clarke Error Grid.
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▪ MARD was 32% in 51-80 mg/dl, with only 59% of values within

±20/20%.

▪ Further studies are needed, but these data suggest that FreeStyle

Libre Pro has "satisfactory performance" in the inpatient setting.

We imagine a real-time version of FreeStyle Libre would be used

in the hospital, which would certainly be more useful and safer

than infrequent SMBG.

Meta-Analysis of Three,

Real-World, Chart Review

Studies to Determine the

Effectiveness of FreeStyle

Libre Flash Glucose

Monitoring System on

HbA1c in Adults with Type 2

Diabetes

▪ Meta-analysis of three retrospective chart review studies (from

18 centers in Austria, France, and Germany).

▪ N=363 patients using FreeStyle Libre at least three months, with

follow-up at 3-6 months.

▪ At 3-6 months, mean A1c reduction was 0.9% with FreeStyle

Libre (baseline: 8.9%).

▪ This data is more positive than the REPLACE study of FreeStyle

Libre in type 2 diabetes, which showed no A1c benefit vs.

fingersticks.

Associations Between

Indices of Glycemic

Variability and Gestational

Outcomes Among Pregnant

Women with Type 1 Diabetes

▪ Single-center, non-randomized study exploring associations

between glycemic outcomes and preeclampsia in 28 pregnant

women with type 1 diabetes. All were given Dexcom CGM (G4 or

G5).

▪ Preeclampsia developed in 29% of the women. Prevalence was

significantly associated with higher estimated A1c, mean glucose,

time in 65-140 mg/dl, time spent >140 mg/dl, and time spent

<65 mg/dl. These differences were statistically significant during

the first two trimesters, but not the third.

▪ There was no difference in coefficient of variation during

pregnancy between those who developed preeclampsia and those

who did not.

▪ No associations were found between glycemic variability indices

and Caesarian delivery, delivery <37 weeks, large-for-gestational

infants, birth weight, and neonatal hypoxemia.

Biochemical Markers of

Glycemic Control and

Pregnancy Outcomes in

Women with Type 1 Diabetes

in Pregnancy: An Ancillary

Study of the CONCEPTT

Clinical Trial

▪ 225 CONCEPTT (RCT of CGM in type 1 pregnancy) participants

had six-day CGM and blood taken for analysis in the 1st

trimester, at 24, and 34 weeks.

▪ Higher CGM time-in-range (63-140 mg/dl), average blood

glucose, and laboratory markers A1c, 1,5-anhydroglucitol 1,5AG,

and glycated CD59 (gCD59) were all predictive of neonatal

outcomes: large for gestational age (LGA), neonatal

hypoglycemia, and NICU admission.
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▪ All CGM metrics (i.e., time-in-range, time above/below 140 mg/

dl, SD, and MAGE) except CV predicted neonatal outcomes in

CONCEPTT.

▪ Given the strong evidence that CGM in type 1 pregnancy

improves neonatal outcomes, it is reassuring that CGM metrics

early in the pregnancy are also predictive of neonatal outcomes.

This knowledge should motivate and guide women to wear CGM

and maximize time-in-range during pregnancy. This data could

also help in the time-in-range validation movement.

Post-market Surveillance of

18 Blood Glucose Monitoring

Systems' Accuracy Based on

ISO 15197:2013

▪ Comparison of 18 BGMs with YSI based on international

standard ISO 15197:2013; 100 samples each

▪ 14/18 BGMs met accuracy requirement of ≥95% of

measurements within ±15% /15 mg/dl;

▪ Meters ranged from a low of 89% to a high of 100% on meeting

±15% /15 mg/dl accuracy; the tighter ±10/10% metric ranged

from 71% to 99.5%.

▪ Top performers (by ±10/10%): Ascensia's Contour Next One,

Roche's Accu-Chek Guide, Bionime Rightest GM700S

▪ Worst performers (by ±10/10%): Abra, eBsensor, GluNEO

Real-World Association of
Glucose Monitoring
Frequency and Glycemic
Metrics in the United States

▪ Analysis of scanning frequency and glucose data from US

FreeStyle Libre users through September 2018 - n=21,853

readers averaging 9 scans/day.

▪ Users in the lowest scanning decile (3 scans/day) had 55% time-

in-range and 41% above range; those in the highest scanning

decile (31 scans/day) had 74% time-in-range and 21% time above

range.

Canada Real-World Analysis
of Flash Glucose Monitoring
and Impact on Time-in-
Range and Hypoglycemia

▪ Analysis of scanning frequency and glucose data from Canadian

FreeStyle Libre users through September 2018 - n=15,424

readers averaging 12 scans/day.

▪ Users in the lowest scanning decile (4 scans/day) spent 13 hours/

day in range (52%) and 29 mins/day <54 mg/dl; those in the

highest scanning decile (29 scans/day) spent 17 hours/day in

range (69%) and 22 mins/day <54 mg/dl.

Symposium: Pains and Gains in Continuous Glucose Monitoring

Continuous Glucose Monitoring in Special Populations - Benefits and Barriers

Anne Peters, MD (USCK Keck School of Medicine, Los Angeles, CA)

The inimitable Dr. Anne Peters (USC Keck School of Medicine, Los Angeles, CA) delivered a powerful
presentation on the barriers faced by patients living in under-resourced communities. "I don't care if you're
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rich or poor, I believe you need access to high quality diabetes care." Drawing from her experiences treating
patients at her diabetes clinic in East Los Angeles, she outlined two basic tenets for treating underserved
patients: (i) technology alone fixes nothing; and (ii) technology combined with "unbelievably" persistent,
actualizable, and incremental alterations in treatment can change everything. Dr. Peters rattled off a slew of
challenges, including a medical system designed for a different demographic ("there's a lot of energy around
type 1 diabetes and technology that my patients don't really touch" - pictures of Caucasian Apple Watch users
on CGM websites don't necessarily resonate for obvious reasons); complex and stressful life situations
("diabetes may be way over here, while they're running out of food and facing eviction"); and distrust of the
traditional healthcare system. Her ask? Simple solutions with a high benefit that don't disrupt patients'
already fragile system of existence. As she put it, "they need tools that work right now in the real world."
Sometimes, these solutions can have unintentional consequences. To this end, she shared unpublished data
from the STEPP-UP study, an intervention funded by the Helmsley Charitable Trust to develop low-literacy
educational tools for diabetes devices. While she was unable to provide the details, "the short story" showed a
statistically significant increase in diabetes knowledge, decrease in diabetes distress and depression, and "an
extreme increase" in fear of hypoglycemia. As Dr. Peters pointed out, sometimes this fear is yet another
burden that patients may not want to experience. Still, despite this downside and a lack of change in patients'
glycemic control, Dr. Peters believes the study demonstrated the potential effectiveness of tailored
educational tools. Ultimately, Dr. Peters called for a "DIY diabetes survival kit" to manage care for patients
living in these communities. Among her proposed solutions were: (i) an accessible type 1 diabetes help line;
(ii) simple, subsidized programs to provide devices to patients; (iii) unlimited monthly visits with diabetes
educators or other health coaches from similar backgrounds; and (iv) diversity support by simplifying access
and reducing language barriers.

▪ To illustrate the importance of having solutions come from patients rather than
clinicians, Dr. Peters shared a particularly compelling story of one of her patients who
works as a mechanic. He was performing fingersticks just once or twice a week. When Dr. Peters
met with him, she realized that his hands were so brutally callused (from his day job) that it was
extremely painful and difficult for him to take a fingerstick - the photograph was shocking. Her
immediate instinct was to prescribe him a CGM; however, he shared that he has to "slither" on the
ground between trucks during his job, which presented a sensor adhesion challenge. Walking
between trucks instead was not an option, as the boss would fire him for taking too much time to get
between the trucks. The ultimate solution came from the patient - he realized that he could wear the
sensor under a lumbar support band that he already used at work, preventing the sensor from being
ripped out. It was just one example demonstrating the level of troubleshooting that must occur to
effectively integrate technology into patients' lives.

▪ We were very distressed to hear some of the challenges associated with applying for
diabetes devices. The system is simply not designed with underserved patients in mind - in just
one example, Dr. Peters explained how order forms require an email address, which many of her
patients do not have. She also explained that it can be incredibly burdensome to find device support
and assistance in Spanish - one (not named) CGM company had a terrible Spanish help line
experience, while another had a fantastic one. As she pointed out, Spanish is an extremely common
language in the US - imagine what patients who speak less-common languages must undergo.

Continuous Glucose Monitoring is Trending - Device Options and Utilization

Roy Beck, MD, PhD (Jaeb Center for Health Research, Tampa, FL)

Jaeb's Dr. Roy Beck provided a very positive overview of the CGM category in the US, covering the four
available systems, comparing their accuracy, providing the latest penetration data from the T1D Exchange
(31% in 2017), and offering an optimistic look into the future. Many of his slides are enclosed below, and we
appreciated seeing the system-by-system accuracy stacked up side-by-side. The main takeaway: all four CGMs
are pretty comparable on overall % within 15%/15 mg/dl (87%-91%), with some differences in hypoglycemia
(G6 leading the pack at 90%, FreeStyle Libre behind at 53%). Accuracy overall with BGM had multiple
problems, of course, including things like dirty hands, that are no longer a problem. Dr. Beck showed some JP
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Morgan projections for CGM uptake in type 1 and type 2 diabetes over a five-year period, which projected US
penetration in 2023 at 87% in type 1 and 27% in type 2 insulin users. Still, said Dr. Beck: "It's hard for me to
believe we'll get to 87% penetration in type 1, but these 2018-2019 figures are not that different from what we
see in the Exchange. I don't know what they [JPM] base their projections on, but even if it's an overestimate,
we're definitely going towards CGM as standard of care for type 1 diabetes - and that has implications for
study control groups." The Exchange numbers are higher than the average in the US, of course, as Dr. Beck
has said many times. He reiterated the T1D Exchange CGM penetration data shared in DT&T in January,
noting 31% penetration in type 1 as of 2017 - including 51% penetration in those <6 years old (up 10x from the
prior data). We agree with Dr. Beck that 87% CGM penetration feels very high, even though the stepwise gains
in penetration will continue or even accelerate in the next five years - given where all four companies are
going and with the high potential for AID (pumps and MDI) to become the "killer app" for getting on CGM.
We also believe that once AID is more mainstream, this will become something there is pressure for every
type 1 at least to have access to. For the type 2 JPM estimate - that's a major overestimate in our view, even if
they are referencing only insulin-using type 2s. That said, we also believe any type 2 on prandial insulin has
the same needs as those with type 1 and should have the chance to use the best technology.

▪ Providing a sneak peek at three CGM trials to report at this ADA - WISDM, CITY,
SENCE - Dr. Beck highlighted high rates of Dexcom sensor use (90%-100%) at six
months, mirroring other recent trials of CGM. The percentage using CGM at six months for
6+ days per week (i.e., nearly all the time) was 84% in WISDM, 59% in CITY, and 92% in SENCE.
This use rates bode well for positive outcomes in these age groups, which tested CGM in 60-83 year
olds (WISDM), 14-25 year olds (CITY), and 2-8 year olds (SENCE); see above for the data. For
comparison, CGM use was 89%-96% over six months in other recent landmark CGM studies
(DIAMOND - type 1, type 2, GOLD, HypoDE, IMPACT, and REPLACE). "Use is dramatically better
than what we saw in the JDRF CGM trial ten years ago."

▪ Looking ahead, Dr. Beck highlighted the expected 2019 launch of Dexcom's G6 Pro
(fully disposable transmitter) and the late 2020 launch of Dexcom/Verily's G7; the
under FDA review FreeStyle Libre 2 iCGM and in-development FreeStyle Libre 3; Medtronic's plans
to pursue iCGM designation and improve Sugar.IQ; and Senseonics pursuit of pediatric labeling for
Eversense, iCGM designation, 365-day wear, and a "scanning" version without a transmitter. Dr.
Beck also noted the LifeScan/Sanvita (Nova Biomedical) announcement from a few weeks ago,
which aims to launch a CGM in North America and the EU as early as mid-2020. CGM use, he
concluded, is becoming more widespread, and the future will see sensors that are smaller,
disposable, and cheaper - facilitating more widespread use, particularly in type 2 diabetes. "The
benefit is far exceeding the burden now."

▪ "CGM is really becoming competitive with BGMs in terms of accuracy." Dr. Beck
highlighted a 2017 MGH comparative study of 17 BGMs, which found that MARD ranged from 5.6%
to 20.8% (!), with nine BGMs actually reporting MARDs above 10%!
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Beyond A1c - Applying Uniform Metrics in the Clinical Use of Continuous Glucose
Monitoring

Anders Carlson, MD (International Diabetes Center, Minneapolis, MN)

IDC's Dr. Anders Carlson provided a three-pronged rationale for the importance of uniform CGM metrics,
claiming that they: (i) simplify comparison between therapeutic options for patients; (ii) serve to define
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ranges and translate clinical research using a common language for clinicians; and (iii) streamline regulatory
and payment methods for the health system. No argument there! As Dr. Carlson pointed out, patients are
already familiar with the concept of time-in-range and have ranked it above or equal to A1c in a list of factors
that impact their diabetes. Moreover, in the context of the recent emphasis on shared decision making, it can
be difficult to create a management plan based on a static measurement like A1c. Conversely, CGM metrics
like time-in-range can be understood by both patients and clinicians. Lastly, Dr. Carlson highlighted the
increasing shift towards value-based care using CGM-derived outcomes, referencing Medtronic's recent
outcomes-based arrangement with Blue Cross Blue Shield of Minnesota, as well as Onduo's value-based
contracts.

▪ Dr. Carlson highlighted the two consensus statements published in 2017 defining CGM
thresholds for reporting hypoglycemia (<70, <54 mg/dl), time-in-range (70-180 mg/
dl), and hyperglycemia (>180, >250 mg/dl). He also noted that one of the roadblocks
preventing more widespread incorporation of these metrics is the need to translate time-in-range
into something meaningful for clinicians. To this end, he shared analyses showing that a 70% time-
in-range roughly corresponds to an A1c of 7%. For each 10% change in time-in-range, there is an
~o.5% change in A1c. He also pointed to the recent ATTD 2019 meeting on time-in-range, which
focused on establishing benchmarks for CGM-derived metrics - the official recommendations will be
presented in 2-LB this weekend.

▪ While Dr. Carlson acknowledged that there is still work to be done in gaining wider
recognition of CGM outcomes, he noted many abstracts at ADA include "time-in-
range" in the body - we counted 58 in a search of the online planner with either hyphens include
or not. He believes more studies on time-in-range "will trickle, maybe flood in, over time." Dr.
Carlson pointed to Dr. Roy Beck et al.'s DCCT analysis linking time-in-range to microvascular
complications and Dr. Robert Vigersky et al.'s study associating time-in-range with retinopathy as
two key papers laying the foundation for this body of evidence. We'd also include the recently
published article from Drs. Roy Beck, Rich Bergenstal et al. showing fingerstick-measured
biochemical hypoglycemia in the DCCT was strongly associated with subsequent risk of severe
hypoglycemia.

Continuous Glucose Monitoring Outcomes and Indications

Davida Kruger, MSN, BC-ADM (Henry Ford Health System, Detroit, MI)

Ms. Davida Kruger gave a valuable review of the real-time CGM evidence base, which now shows benefit in
people on injections (DIAMOND, GOLD), those at risk of severe hypoglycemia (HypoDE), newly diagnosed
(Mulinacci et al., DT&T 2019 - a compelling study showing lower A1c and fewer ER visits in CGM users), and
people with type 2 diabetes (DIAMOND, REPLACE). She highlighted two ongoing CGM studies: the MOBILE
study (n=207), testing Dexcom CGM in basal-insulin-only users with type 2 diabetes (primary care setting)
and the REMOTE study teaching patients how to use CGM remotely (we find it on ClinicalTrials.gov). Ms.
Kruger estimates ~1,800 patients at her clinic own a personal CGM, and her team does ~2,000 professional
CGMs annually! Given all the evidence - combined with only ~30% CGM uptake in the T1D Exchange (though
rising quite significantly) - Ms. Kruger concluded: "Why are we not prescribing more CGM?"

Corporate Symposium: Real Time Continuous Glucose Monitoring - New
Clinical Outcomes, Progress Toward Automated Insulin Delivery, and
Trendsetting with Interoperability (sponsored by Dexcom)

COMISAIR Study: Outcomes of the Longest Clinical Outcome Study in CGM

Jan Šoupal, MD (Charles University, Czech Republic)

In an early morning Dexcom-sponsored symposium, Charles University's Dr. Jan Šoupal presented three-year
results from the COMISAIR study (n=94 type 1 adults) comparing four combinations of diabetes treatments.
The prospective, real-world, investigator-initiated study is the longest CGM trial ever conducted, evaluating:
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(i) SMBG + MDI (n=21); (ii) SMBG + pump (n=25); (iii) CGM + MDI (n=22); and (iv) CGM + pump (n=26).
The main takeaway from the study supported preliminary one-year results (Šoupal et al., 2016) presented at
EASD 2016: adding CGM to MDI drove similar glycemic outcomes as adding CGM and a pump. Participants
were naïve to both CGMs and pump therapy upon enrollment and were asked to select their preference for
treatment modality - the investigators agreed with the patients' choice in 94% of all cases. For time-in-range,
time <70 mg/dl, and A1c, participants in the CGM groups achieved significant improvements over the SMBG
groups. Time-in-range increased from 49% to 69% in the CGM + MDI group and increased from 51% to 72%
in the CGM + pump group - impressive improvements of ~5 hours/day. There were no significant differences
observed in the SMBG groups. Similarly, time <70 mg/dl decreased from 9.4% to 5.5% in the CGM + MDI
group and 9.0% to 5.3% in the CGM + pump group - declines of nearly one hour. Once again, no significant
differences were observed in the MDI group. A1c decreased by 1.3% and 1.2% for the CGM + pump and CGM
+ MDI groups, respectively (baseline A1c: 8.2%). There were no significant changes in A1c observed for the
pump groups. Dr. Šoupal concluded that improvements with CGM were stable after three years and
emphasized that insulin delivery modality is "not so important" - CGM + MDI reduced A1c more than SMBG
+ pump (-0.8% in favor of CGM). Dr. Šoupal positioned CGM + MDI as a "suitable alternative" for patients
unwilling or unable to try sensor-augmented pump therapy. Given the high cost of pump therapy, this study is
a major win for CGM, adding to evidence from DiaMonD and GOLD. Full results will be presented at EASD
2019.
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▪ Dr. Šoupal noted "really nice adherence" over the three-year study: out of the 94
participants enrolled, 88 completed all study visits (94%). Mean sensor use at three-years was quite
strong, with the CGM + MDI group and CGM + pump group showing 88% and 87% sensor wear-
time, respectively. Impressively, 100% of participants in the CGM groups wore their sensor >70% of
the time over the three years. Dr. Šoupal attributed the strong adherence to allowing participants to
choose their own therapy group.

▪ Glycemic variability as measured by standard deviation (SD) significantly improved in
both CGM groups, as well as the SMBG + pump group. Once again, there was no significant
difference observed between the CGM groups by insulin delivery method. There were seven severe
hypoglycemia episodes spread across the four groups, and three ketoacidosis episodes spread
equally across both SMBG groups and the CGM + pump group.
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▪ The average number of fingersticks per day changed only in the CGM + MDI group,
which saw a significant decline from 3.7/day to 2.7/day. There were also significant
decreases in the number of insulin boluses per day in all but the SMBG + MDI group. The CGM
+MDI group increased from 3.9/day to 6.6/day; CGM + pump increased from 3.8/day to 7.1/day,
and SMBG + pump increased from 3.8/day to 4.9/day. Dr. Šoupal noted that in order to be
successful with CGM, patients should be willing to use more boluses. He also prefers rapid-acting
insulin over human to avoid stacking, and advised the consideration of half-unit pens for leaner
patients.

Corporate Symposium: Translating Evidence- and Technology-Based
Innovations in Continuous Glucose Monitoring to the Front Lines of
Diabetes Practice

Ramzi Ajjan, MD, PhD (University of Leeds, UK), Jim Gavin, MD, PhD (Emory University,
Atlanta, GA)

At an Abbott-sponsored dinner CME event, University of Leeds' Prof. Ramzi Ajjan and Emory's Dr. Jim Gavin
reviewed a slew of new data - much of it presented for the first time at this year's ADA - on the FreeStyle
Libre. We have listed all of them, in the order in which they were presented, in the following table:

Paper/Abstract Study details/outcomes Speaker commentary
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Effect of Flash Glucose

Monitoring Technology on

Glycemic Control and

Treatment Satisfaction in

Patients With Type 2

Diabetes (Diabetes Care,

2019)

N=101 type 2s on MDI for at

least one year randomized to

FreeStyle Libre or standard care

Libre group A1c fell by 0.8%

(baseline: 8.7%) vs. a 0.3% rise in

the control group (baseline:

8.3%)

FreeStyle Libre group found

intervention more flexible and

would more likely recommend it

to peers.

"I congratulate these

investigators. I would've

liked to do this study." - Dr.

Ajjan

Effectiveness of FreeStyle

Libre Flash Glucose

Monitoring System Observed

in Real-World, Chart Review

Study in Austria, in Adults

with Type 2 Diabetes (ADA

2019)

Retrospective chart review from

92 type 2s on MDI at six Austrian

hospitals. Patients on basal-bolus

for at least one year, using

FreeStyle Libre at least three

months, and followed-up at 3-6

months.

At 3-6 months, A1c had dropped

by 0.9% (baseline: 8.8%).

"It appears that this device

works in type 2 diabetes." -

Dr. Ajjan

Real-World, Chart Review

Study to Determine the

Effectiveness of FreeStyle

Libre Flash Glucose

Monitoring System, in Adults

with Type 2 Diabetes in

France (ADA 2019)

Retrospective chart review from

82 type 2s on basal-bolus at six

French hospitals. Patients using

FreeStyle Libre at least three

months, and followed up at 3-6

months.

At 3-6 months, A1c had dropped

by 0.8% (baseline: 9.0%).

Notably, A1c reduced for both

those on pumps (-0.7%) and

those on MDI (-1.0%).

NA

Meta-analysis of Three Real-

World, Chart Review Studies

to Determine the

Effectiveness of FreeStyle

Libre Flash Glucose

Monitoring System on HbA1c

in Adults with Type 2

Diabetes (ADA 2019)

Meta-analysis of three

retrospective chart review studies

(from 18 centers in Austria,

France, and Germany). N=363

patients using FreeStyle Libre at

least three months, with follow-

up at 3-6 months.

At 3-6 months, mean A1c

reduction of 0.9% (baseline:

8.9%).

NA

Ajjan et al., Diab Vasc Dis Res

2019, in press

N=148 type 2s randomized to

SMBG, two FreeStyle Libre Pro

applications, or four FreeStyle

Libre Pro applications.

"The beauty of this study is it

was conducted in 17 primary

care centers. But it is a

preliminary pilot study
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Mean baseline A1c in all groups

was ~8.7%: The SMBG group

stayed ~constant out to 240

days, the two-sensor group saw

A1c drop to ~8.5% by ~150 days,

and the four-sensor group saw

A1c drop to ~8.2% by 240 days.

because of the small

numbers." - Dr. Ajjan

Flash glucose monitoring

improves glycemia in higher

risk patients: a longitudinal,

observational study under

real-life settings (BMJ Diab

Res Care 2019)

In those at high risk of

hyperglycemia who scan

frequently, hyperglycemia (>240

and >180 mg/dl) doesn't bottom

out until ~day 50 on Libre.

"The reduction in

hyperglycemia is slower than

the reduction in

hypoglycemia. I think that's

because with hypoglycemia,

the patient is reacting to the

data. When it comes to

hyperglycemia, it requires

input from the clinician, so it

takes a little longer." - Dr.

Ajjan

Improved Accuracy of 14-Day

Factory-Calibrated FreeStyle

Libre System with New

Glucose Algorithm (ADA

2019)

Accuracy of 14-day FreeStyle

Libre with new algorithm

assessed vs. YSI in 144

individuals with type 1 and type 2

diabetes.

MARD of 9.2%. 93% within ±20/

20% and 86% within ±15/15%

across the board.

(Note: MARD of commercial

14-day Libre is 9.4% per Abbott,

and 10.1% per the FDA - see our

prior coverage.)

"In the hypo range, we can

feel much more confident

than we have in the past." -

Dr. Rich Bergenstal

Sustained Improvement in

Glycaemia following Flash

Glucose Monitoring: An

Expanded Worldwide

Analysis (ADA 2019)

Real-world analysis of 30,703

FreeStyle Libre users over six

months. Users broken up into

tertiles of low, medium, and high

scanning frequency.

Improvements in hyperglycemia,

time-in-range, and hypoglycemia

were seen across the board, with

the greatest improvements in the

top-scanning tertile.

NA

Canada Real-World Analysis

of Flash Glucose Monitoring

and Impact on Time-in-

Range and Hypoglycemia

(ADA 2019)

15,000-reader data set shows

from Canada.

Mean 12 scans per day. Highest

(29 scans per day) and lowest (4

scans per day) decile scanners

"This North American real-

world data set seems to

confirm prior findings" - Dr.

Gavin
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spent 71% in-range and 54% in-

range, respectively.

▪ Dr. Gavin suggested that CGM has potential to meet many unmet patient ("targeted
population") needs, specifically pointing to:

◦ Use during pregnancy planning and during gestation

◦ Hypoglycemia avoidance, dose/timing of therapies in both type 1 and type 2 diabetes

◦ Effects of activities of daily living, illness, and treatment intensification for both type 1 and
type 2 diabetes

◦ Broader employment in type 1 diabetes

◦ In type 2 diabetes, we can use CGM to better understand time of onset, evidence of
progression, treatment response timing

◦ Use in prediabetes to understand individualized natural history, progression, and response
to treatment

◦ Use in clinical trials to better understand the scope/timing of response, glycemic
variability, and "diabetogenic effects of various interventions"

◦ Facilitation of patient empowerment, self-management, and risk avoidance.

◦ (In other words, anyone touched by glucose intolerance - type 1, type 2, prediabetes,
gestational - can benefit from CGM!)

▪ Dr. Gavin highlighted NHS' Forward Plan to offer all pregnant women with type 1
diabetes CGM to help improve neonatal outcomes. This was seemingly a direct outcome of
the JDRF-funded CONCEPTT trial, which was followed by a health economic analysis showing
savings of ~$2,800 per conception. It is great to see such fast action by NHS!

▪ Dr. Bergenstal took four rapid-fire questions at the end of the symposium, which he
adequately summed up as "Dr. Bergenstal, you've gone off the deep end." He replied,
"Come on in, the water's fine." He then proceeded to answer the questions one-by-one: (i) Time-in-
range should replace A1c for daily management, but not altogether - A1c is necessary but not
sufficient currently, as we understand it; (ii) We are not going to condense the time-in-range bins
from five to three; (iii) No, we don't want to go after A1c if a patient's time in-range and time-in-
hypo improve, but we do want to continue to strive to improve time-in-range and time-in-hypo; and
(iv) If the SMBG and CGM don't agree, take a deep breath and just use the CGM.

Product Theaters

The Next Generation in CGM - FreeStyle Libre 2 System (Presented by Abbott)

Alexander Seibold MD (Abbott Diabetes Care, Germany)

Abbott's Dr. Alexander Seibold (Regional Medical Director, EMEA) provided the first public look at FreeStyle
Libre 2 on US soil, covering the system's optional alarms (via Bluetooth), accuracy, and experience in
Germany following the CE Mark last October. FDA 510(k) clearance as an iCGM did not come through before
ADA, so the talk had the usual disclaimers about being a non-cleared product in the US. Even still, we learned
several new tidbits about the product: (i) FreeStyle Libre 2 is currently available in Germany and Norway (the
latter was new to us); (ii) on par with expectations, FreeStyle Libre 2 now works with either the reader or the
FreeStyle LibreLink app, meaning alarms appear on the phone lock screen; (iii) the CE Mark for 4+ years
includes pregnant women; (iv) the accuracy of Libre 2 in Europe is reported from the same study that
supported the 14-day FreeStyle Libre approval in the US (MARD of ~9.5%), but this is the first accuracy
improvement in Europe since the original FreeStyle Libre launched. Accuracy was discussed at a fairly high
level (see below) and was not bucketed into all the iCGM special controls thresholds; per 1Q19, Abbott is
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confident the system meets the bar. (We're surprised the two studies - n=95 adult and n=74 pediatric - were
of sufficient size to get tight enough confidence intervals for the special controls; however, it's possible Abbott
has done more studies for the FDA submission.) See below for key slides, discussion of alarms and accuracy, a
direct shot at Dexcom on the hypoglycemia front, and Q&A.

▪ The focus on optional high/low alarms was stressed (they are defaulted off), and
FreeStyle Libre 2 still requires the user to do a manual scan to obtain the real-time
glucose reading and trend arrow. "You have to scan - we believe in empowerment, and doing
something proactively to get the value." Abbott is using the slogan: alarm, scan, act. As we've
reported previously, FreeStyle Libre 2 has three types of optional alarms: low glucose alarm, high
glucose alarm, and signal loss.
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▪ The sensor reads glucose every minute and communicates at a one-minute frequency
with the reader/app; a high, low, or lost signal alarm will be generated accordingly.
(We're not sure if the alarm will keep repeating until it is cleared by the user - and if so, at what
frequency.) Dr. Seibold positioned the one-minute sampling frequency as an advantage over other
CGMs, noting that someone dropping 2.5 mg/dl per minute would have a 10 mg/dl heads up with
FreeStyle Libre vs. the longer five-minute sampling with other CGMs. That said, FreeStyle Libre
does not have predictive alarms like other systems, so the net-effect may still be equal/less advance
notice with FreeStyle Libre.

◦ "We believe some patients, under some situations, might benefit from alarms.
But I want to stress - up to date, there is no evidence that alarms are
beneficial. The study often used, the iHart CGM study, had major methodological flaws,
and I'm happy to discuss that afterwards. But we do have evidence that patients are
discontinuing use of CGM because of alarm fatigue. That's why we are stressing the
optional alarms." - Dr. Seibold

▪ Abbott's FreeStyle Libre 2 in Europe is reporting similar accuracy to the US 14-day
version of FreeStyle Libre: MARD of 9.5% in adults (n=95) and 9.4% in pediatrics
(n=74), with ~87-93% of values within 20%/20 mg/dl of YSI reference and ~90% of values
in Zone A of the Consensus Error Grid. See the key slides below. Accuracy from these two studies
was not broken down by hypoglycemia, which is the key area Abbott needs to improve for iCGM
labeling. As we noted in August, based on the US label for FreeStyle Libre 14-day, it appeared to fall
below the iCGM special controls hypoglycemia benchmark of >85% of points within ±15 mg/dl for
values <70 mg/dl; FreeStyle Libre 14-day was at ~38%-53% of points within ±15 mg/dl for <80 mg/
dl, and these were not the lower-bound of the 95% confidence interval. Of course, it's possible
Abbott has done more studies, made further improvements for the US submission, or discussed the
special controls with the FDA.
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▪ A slide suggested G6 underreports the most dangerous hypoglycemia - 40-60 mg/dl -
relative to FreeStyle Libre. Pulling from G6's US label, Abbott compared the % of time the CGM
read 61-80 mg/dl when blood glucose was actually in the lower 40-60 mg/dl range (i.e., false
highs). This was 21% for the Dexcom G6 vs. 4.9% for FreeStyle Libre 14-Day. "Dexcom G6 system
underreports significant hypoglycemia, which may potentially delay treatment." (See the relevant
table on page 300 - Table 3-A in Appendix F - of Dexcom's G6 user guide.) Dexcom has taken many
swipes at FreeStyle Libre - particularly in criticizing the hypoglycemia performance - so it wasn't too
surprising to see this mentioned. Overall, we hope to see all CGM companies remember that this
category is not a zero-sum game - for one sensor to succeed, another does not have to lose.
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▪ Abbott's poster 910 shows the "future performance of FreeStyle Libre, which is not yet
approved anywhere - just R&D data." From the looks of the data, it does appear to meet all of
the special controls for iCGM, assuming the lower bound of the 95% confidence intervals is close to
the point estimates shown below.
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▪ Dr. Seibold showed an interesting case study of a 44-year-old type 1 (A1c: 7.2%) that
started on FreeStyle Libre 2 and benefitted from the alarms. Taking it out of the box
(alarms defaulted OFF), he immediately noticed lots of overnight hypoglycemia (first trace). He
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enabled low alarms at 70 mg/dl (second trace), which reduced the lows but traded them for highs.
Adding a 180 mg/dl alarm (third trace) helped him stay in range - all in a 28-day period. We like this
sequential approach to adding alarms on an as-needed basis, rather than having everything turned
on at the start.

Questions and Answers

Q: Is FreeStyle Libre 2 approved for other wear locations besides the upper arm?

Dr. Seibold: No.

Q: Can you alternate using the reader and the phone?

Dr. Seibold: Yes, you can use both reading devices. The device to activate sensor is the device where you will
receive the alarms. If you activate with the reader, you can read with your smartphone, but you won't receive
alarms on the smartphone.

Q: If you are using the FreeStyle LibreLink app, can you share data with anyone else?

Dr. Seibold: Yes, you can share through the LibreLinkUp app; it's currently only sharing glucose values, not
alarms.

Q: Is there data on use in hemodialysis or peritoneal dialysis?

Dr. Seibold: It is not approved for such patients.

Q: Outside of the EU and US, is there an intent to bring FreeStyle Libre 2 to other geographies?

Dr. Mahmood Kazemi (Abbott): Abbott is trying to make this accessible to all people worldwide. We have to
work in the regulatory framework within each geography.
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Q: Does FreeStyle Libre 2 integrate currently with an insulin pump or automated insulin
delivery system?

Dr. Seibold: No, it is currently standalone. It is not cleared as an iCGM, and it is not coupled with a pump.

Q: If you enable alarms, can you program alarm schedules - e.g., night vs. day?

Dr. Seibold: No, you cannot set a schedule. We have made it very simple to activate/deactivate alarms. Our
philosophy is to keep it as simple as possible. The product is not designed as a solution for sophisticated, high-
end patients.

Dr. Kazemi: People can enable/disable the alarms. In future iterations of the software, there might be options
for that [schedules].

Q: Was the accuracy shown relative to capillary blood glucose (fingersticks) or YSI?

Dr. Seibold: The data shown were relative to venous YSI.

Q: FreeStyle Libre vs. G6: where is the source?

Dr. Seibold: Have a look at the G6 instructions for use and the concurrence grids. (Editor's Note: see the
relevant table on page 300 (Table 3-A in Appendix F) of Dexcom's G6 user guide.)

Q: Would FreeStyle Libre 2 meet iCGM criteria?

Dr. Kazemi: We leave the designation of iCGM to FDA to determine, the performance data are available, the
special controls are publicly known as well. As far as they meet the criteria, that's for FDA to decide.

Q: Does the alarm take into account rate of change?

Dr. Seibold: It's not a predictive alarm; just the current reading based on one-minute sampling. It is not
taking rate of change into consideration.

Innovations in Dexcom CGM Technology for the Patient and the Professional
(Presented by Dexcom)

Jake Leach (Dexcom, San Diego, CA)

In a Dexcom product theater, CTO Jake Leach shared that the G6 Professional CGM is now slated to launch in
early 2020, a delay from the JPM plan to launch in 2019. On one hand, this isn't too surprising, given the
demand for G6 and ongoing capacity expansion. It's also possible the G6 Pro disposable transmitter will need
to leverage the lower-cost G6 personal transmitter manufacturing, which will begin production in 3Q19.
(We've confirmed with Dexcom that G6 Pro is not yet FDA cleared, as it is different from the "Pro-Q"
retrospective-only product that was FDA cleared in November 2018.) As a reminder, G6 Pro includes the
same 10-day sensor (factory calibrated), a one-time-use disposable transmitter, an ability to run in blinded or
real-time mode, a reader to download the data in clinic after 10 days, and the ability for users to get real-time
CGM data through the same G6 app. (Based on the Pro transmitter, the G6 will run in a simplified mode.) It
will be a big upgrade from the current G4 professional CGM and help Dexcom catch up to Abbott's FreeStyle
Libre Pro.

▪ In a new update on G7, Mr. Leach said the next-gen CGM will have a faster warm-up
time, implying a move down to a one-hour startup - this would put it on par with FreeStyle
Libre 14-Day and halve the current two-hour warmup in G6. We cannot recall ever hearing this
before, alongside the other compelling features: a fully-disposable, single-piece sensor-transmitter
with a smaller on-body footprint, a "significant cost reduction," iCGM accuracy without calibration,
extended wear (14-15 days), direct Bluetooth to the phone, and simple application. It remains on
track for a late 2020 limited launch, with broader international rollout in 2021. Mr. Leach
highlighted the same new markets slide shown in Dexcom's 1Q19 call, calling out the especially
strong potential for CGM in type 2 diabetes to optimize medications (dose and timing) and
encourage healthy behavior.
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▪ Mr. Leach showed some brand-new screenshots of the Companion Medical InPen
partnership, with insulin pen data flowing directly into Dexcom Clarity. Seeing the
purple strikes for boluses (under the CGM trace) adds a whole new dimension - this additional data
source is going to be very illuminating for understanding what is happening day to day.

▪ In line with 1Q19 and ATTD, Direct-to-Apple Watch remains "under development" and
Dexcom hopes to "bring it to market as soon as possible." Per ATTD, this has "taken a
while" because Dexcom "really wants to get the user experience right." It was previously expected to
launch in 2019.

▪ Dexcom is working on an API to share real-time CGM data with partners "for use
cases that make sense for real-time data" - we assume decision support, bolus calculation,
and forward-looking CGM prediction would fall in that category. Currently, the Dexcom API shares
CGM data with a three-hour delay, limiting partners to retrospective use cases (e.g., CGM analysis,
patterns, stats).

▪ Also on the data partner front, we noticed Onduo shown on the partner slide for the
first time. Dexcom CGM data is used in Onduo's program and app, and Dexcom became the
preferred CGM in Onduo as part of the restructured Verily agreement.

Davida Kruger (Henry Ford Health System, Detroit, MI)

In a talk covering the basics of Dexcom Clarity, time-in-range, and CGM stats, we snagged two updates from
Henry Ford Health System's Ms. Davida Kruger: (i) the international consensus on time-in-range has been
published in Diabetes Care (Battelino et al.), in tandem with its presentation as poster 2-LB (key tables from
the paper are below; we'll be back with the details in a later report); and (ii) Ms. Kruger's valuable nine-step
plan for analyzing CGM data in-clinic.
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The Journey of the First Long-Term Implantable Sensor Eversense: Our Past,
Present, and Future (Presented by Senseonics)

Francine Kaufman, MD (Senseonics, Northridge, CA)

In her first public appearance as Senseonics CMO, Dr. Fran Kaufman presented data on the first 205 US
patients to have completed 90 days of Eversense wear. Roughly one-third of patients were CGM naïve, 80%
were type 1, and there was an equal gender split. MARD based on 27,705 paired readings was 11.2%. While
this is a notable increase from the MARD vs. YSI of 8.5% reported in Senseonics' US clinical trials, such
declines in accuracy are typical in real-world use. Promisingly, ~75% of these patients have been re-inserted
with their second Eversense sensor. Patients spent 62% time-in-range (~15 hours), just 4% time <70 mg/dl
(~1 hour) and 34% time >180 mg/dl (~8 hours). Mean sensor glucose was 162 mg/dl, corresponding to a
mean GMI of 7.2%. Importantly, Dr. Kaufman highlighted that there have been "minimal safety issues"
reported: 10 (5%) patients experienced transient skin irritation; 4 (2%) experienced mild infection at the
insertion site; 4 (2%) failed to remove the sensor on the first attempt; and 5 (2.5%) experienced irritation to
the transmitter patch/adhesive. We're hopeful that continued collection of such positive real-world outcomes
will help convince payers that Eversense is another valuable CGM option. Dr. Kaufman highlighted
Eversense's non-adjunctive dosing indication approval just before ADA, moving towards Medicare
reimbursement as the ultimate goal.

▪ Dr. Kaufman shared details on the 180-day US Eversense XL PROMISE trial, last
slated in May to complete enrollment in 3Q19. Participants (n=180) will engage in nine study
visits over the six-month trial, totaling 1,440 total visits. Accuracy vs. YSI will be assessed in
hyperglycemia and hypoglycemia, amounting to >55,000 CGM-YSI pairs. During Q&A, Dr.
Kaufman confirmed plans to use the first 90-days of data from the trial to support an iCGM
indication for the 90-day Eversense. She expects to see iCGM categorization in "a little less than a
year." At the same time, Senseonics is collecting accuracy, efficacy, and safety data as part of its
ongoing post-approval study for the 90-day Eversense in the US.
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▪ Dr. Kaufman briefly described pipeline efforts for Senseonics: Extending sensor life to
365 days as an eventual goal, though more immediate priorities include reducing calibrations to one
fingerstick/day for the 180-day Eversense XL in the US. She also would like to expand the patient
population to pediatrics and believes an iCGM categorization would make "a big, meaningful
impact." As we've heard in the past, she shared the idea of enabling a "flash CGM opportunity,"
allowing users to scan their sensor with a smartphone for readings when not wearing the
transmitter. This would be an excellent move for Senseonics, as it would make the system deliver on
the fully implantable, nothing-on-the-body promise. It could also open up another segment of the
market for those who don't want anything showing on the body - something Abbott, Dexcom, and
Medtronic still have.

▪ There are ~180 trained healthcare providers who can perform Eversense insertion/
removal procedures in the US. Aligning with comments on the company's 1Q19 call, Dr.
Kaufman noted ~400 clinicians have prescribed Eversense in the US to date. Dr. Kaufman also
shared that in Europe, there are 1,000 trained healthcare providers, and Eversense is available in
700 clinics across 15 countries.

▪ Dr. Kaufman reviewed Senseonics' poster (976-P) depicting the long-term safety of
Eversense in its post-market safety registry in Europe. Two-year data from 3,066 subjects
across 15 countries revealed no severe adverse events and just a 3.3% occurrence rate of adverse
events, the most common being sensor location site infection (n= 28, 0.91%), unable to remove
sensor at first attempt (n=24, 0.78%), and adhesive patch location site irritation (n=18, 0.59%).

Improved Outcomes Through Increased Patient Engagement with FreeStyle Libre
14 Day System (Presented by Abbott)

Dan Einhorn, MD (Scripps Health, La Jolla, CA)

Scripps' Dr. Dan Einhorn provided an enthusiastic overview of FreeStyle Libre 14-Day in a standing-room-
only product theater. He used the word "fun" repeatedly in describing clinic visits with FreeStyle Libre, noting
the data from CGM gives him "something meaningful to talk about" with patients. He highlighted the
advantage of seeing patterns related to food choices, some of which can be "uncomfortable" for a provider to
make (e.g., ethnic foods). With CGM, instead of advising someone to "stop eating rice," you just see the
objective pattern and can talk about it; we had not appreciated this kind of benefit for HCPs, but it is a lovely
point and a reminder of the tough behavioral change they must propel. Dr. Einhorn emphasized the simplicity
of FreeStyle Libre many times, comparing it to the iPhone and harkening to Steve Jobs' initial introduction of
the technology here in Moscone Center. "Living with [FreeStyle Libre] has proven to be easy and compelling.
You don't need a big manual with instructions." Dr. Einhorn shared three compelling FreeStyle Libre cases
from his clinic (one in type 1, two in type 2) bolstered by video interviews taken from a smartphone - very
authentic. The type 1 user called FreeStyle Libre a "life-changer" at least three times in a two-minute video (he
used it in hospital after a recent surgery), while the others showed the benefits in type 2 users having a
difficult time (one had a baseline A1c of 13%).

▪ In Q&A, Dr. Einhorn said he tries to use CGM in all of his patients at least once: "Even if
patients are not on something that might cause hypoglycemia, even if A1c is in-range, I try to use
CGM in all my patients at least once. You get a surprise almost every time. What happens at
breakfast when you have a boxed cereal? I tell my patients, 'What kind of food can live at room
temperature forever and not spoil?' Rice is the other classic one. It makes it real - seeing the pattern.
Do I do CGM continuously in stable patients? No; I use it intermittently. But why do you do an A1c?
It's the same thing. CGM is not just for people on insulin."
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Digital Health and Connected Care

Oral Presentations: Hypoglycemia and Technology

Machine Learning to Predict Hypoglycemic Events from Continuous Glucose
Monitoring Data

Yuan-Chi Chang, PhD (IBM Research, Yorktown Heights, New York)

IBM Research AI's Dr. Yuan-Chi Chang presented new accuracy data from IBM/Medtronic's Sugar.IQ IQcast
hypoglycemia prediction feature (up to four hours in advance). The model was trained on >10 million hours of
CGM data from 10,000 MiniMed 530G users and 450 Guardian Connect standalone CGM users (mean 45
years-old, 17 years on insulin). The source of the "test" data set wasn't clear to us from the presentation, but
Dr. Chang shared that the population-wide ROC AUC was ~90% over the two-hour horizon and ~85% over
the four-hour horizon. This is in line with that presented a year ago at ADA 2018, when we wrote, "Prediction
accuracy is impressive with 90% for two hours in advance, and 84% for four hours in advance, on average."
From what we can tell, the only addition this year is the 45o Guardian Connect users.

▪ The prediction algorithm is a random forest model that treats CGM readings as time-
stamped numeric sequences. A timestamp is labeled "positive" if there was a blood glucose <70
mg/dl in the next four hours, and negative otherwise. In this way, every glucose reading has a
classification score to signal risk, and every prediction is made at the point of a new reading: What is
the level of risk of going low in the next four hours? During Q&A, Dr. Chang added that the
algorithm includes other features such as time of day to help determine risk: "For the same blood
glucose trajectory, depending on the time of day, we'll apply different risk scores."

▪ Dr. Chang explained that the three biggest challenges plaguing the model are: (i)
Sudden drops in glucose ("typically 15-20 mg/dl drop in CGM readings"); (ii) Frequent gaps in data
("Gaps introduce noise in the features we engineer, inherently reducing the accuracy of the model");
and (iii) Possible user action ("There could be a clear trend, in the short term, all pointing down, but
just above the 70 mg/dl line, and then glucose starts bouncing up. In this case, it's quite possible
that there was user intervention, but we have no proof either way since it's all retrospective").

▪ The algorithm's prediction time horizon can be stretched "significantly" overnight
without sacrificing accuracy. This is to be expected, since there is less food consumption, less
activity, and minimal user interaction (i.e., to prevent a hypo). If the horizon can be stretched to
~7-9 hours so that someone can be alerted at bedtime and adjust accordingly if they are likely to go
low that night, that would be a very useful feature (for those not using automated insulin delivery
systems). Dexcom is also working on a bedtime advice feature with TypeZero's algorithms for MDI
users - see here.

▪ See Medtronic/IBM's Sugar.IQ poster for insight into the real-world performance of
the app. The poster does not mention the IQcast feature, which launched this January - towards
the end of the period of data capture. Of note, there is no clinically meaningful benefit on
hypoglycemia events or time <70 mg/dl with vs. without SugarIQ (see table below); however, there
was an ~one-hour per day advantage on time-in-range for Sugar.IQ users. (We note that Sugar.IQ
users are also more engaged, as evidenced by much higher sensor use.)
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One Drop also presented a poster at this ADA detailing user response to its automated blood
glucose forecasts (up to 8 hours in advance, T2D). The poster shows that the vast majority of feedback
(87%) rated the forecasts as "helpful," and a machine learning model improved that number further (92%).
The most important feature of these algorithms, in our mind, has to be keeping false positives to a minimum.

Increased Time in Range (TIR) Observed After Introduction of a Connected
Insulin Pen

P Adolfsson, N Hartvig, A Kaas, N Nygård Knudsen, A Mardbys, J Hellman

This prospective, real-world pilot study between May 2017 and November 2018 found that patients using a
prototype-version of Novo Nordisk's connected insulin pen, NovoPen 6, improved Time in Range (TIR),
reducing both time in hyperglycemia (>180 mg/dl) along with time in severe hypoglycemia (<54 mg/dL). The
researchers onboarded type 1 patients (n=94) using CGM (mostly FreeStyle Libre) from 12 different clinics in
Sweden with a NovoPen 6 for basal and/or bolus insulin injections. Five follow-up visits with healthcare
providers were scheduled with patients, during which patients could access their insulin dosing data through
the Glooko/Diasend system. Follow-up data was gathered after at least 180 days, allowing for sufficient
interaction with HCPs and discussion of available data. The results found a significant increase of 1.9 hours/
day (p=0.0009) in mean TIR (70-180 mg/dl), a reduction in time spent in hyperglycemia (>180 mg/dl) of 1.8
hours/day (p=0.003), and a lowering of time in severe hypoglycemia (<54 mg/dl) by 18 minutes/day
(p=0.005). The coefficient of variation (CV) was reduced to 32% from the initial level of ~36%, indicating that
improved TIR was driven by stability in glucose levels. No meaningful changes were observed in the mean
basal insulin dose, but bolus insulin dosing increased 28% from baseline to ~32 U/day. The NovoPen 6 is
already CE-marked, and at DTM 2019, Novo Nordisk's Dr. Anders Toft confirmed that it will launch in 2Q20,
presumably starting in Europe where the company has regulatory approval. The timing is in line with the
"2020" timeline given in Novo Nordisk's most recent update and about a year back from the "early 2019" goal
given when the devices were first announced.

Improved Insulin Adherence After Introduction of a Smart Connected Insulin Pen

P Adolfsson, N Hartvig, A Kaas, N Nygård Knudsen, A Mårdby, J Møller, J Hellman

This prospective real-world pilot study between May 2017 and November 2018 found that patients using a
prototype-version of Novo Nordisk's connected insulin pen, NovoPen 6, reduced the average daily number of
missed bolus dose injections. The researchers onboarded type 1 patients (n=81) using CGM (mostly FreeStyle
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Libre) from 12 different clinics in Sweden with a NovoPen 6 for basal and/or bolus insulin injections. Five
follow-up visits with healthcare providers were scheduled with patients, during which patients could access
their insulin dosing data through the Glooko/Diasend system. Follow-up data was gathered after at least 180
days, allowing for sufficient interaction with HCPs and discussion of available data. An algorithm was used to
identify missed meal boluses using CGM data. After analyzing 1,892 days of patient data, the researchers
found a ~43% reduction in the average daily number of missed bolus injections from a baseline of 0.74 missed
injections/day. Based on the assumption that patients have three meals per day, this corresponds to a
reduction from 25% of meals being missed to 15% of meals being missed. These results indicate that the
NovoPen 6 can enhance healthy injection behaviors, prevent missed mealtime injections, and slightly increase
better-dosed meals as indicated by the mild increase in on-time dosing.

Posters - Digital Health and Connected Care

Title Details + Takeaways
Increased Time in Range

Observed After

Introduction of a

Connected Insulin Pen

Improved Insulin

Adherence After

Introduction of a Smart

Connected Insulin Pen

▪ Novo Nordisk presented two posters about the 12-site Swedish

pilot of its NFC-enabled NovoPen 6. N=94 adults with type 1 and

using CGM were included in the analysis.

▪ Because the pens are NFC-enabled, the data is only downloadable

in-clinic through Glooko/Diasend's "data box."

▪ The authors compared 14 days of CGM metrics at follow-up to

baseline metrics. The baseline period was the 14 days after

receiving the smart pen. The follow-up period was the 14 days

after the final clinic visit (after at least five visits).

▪ Compared to baseline, mean time-in-range improved from 38% to

46% (+1.9 hours/day). Time in >180 mg/dl decreased from 49%

to 42% (-1.8 hours/day). There was no change in time <70 mg/dl,

but time <54 mg/dl decreased from 2.0% to 0.6% (-20 minutes

per day). Coefficient of variation decreased from 36% to 32%.

▪ 81 adults were included in the adherence analysis, which showed a

very impressive 43% fewer missed meal boluses (baseline: 0.74/

day).

▪ These are very strong real-world data for the nascent smart pen

category! We wonder how outcomes would have compared to a

control arm in the study, given the need to separate introduction

of the pen vs. the in-depth, data-driven interactions between HCPs

and patients.

▪ These pens are CE-marked and supposed to launch in the EU this

year. Novo Nordisk has never been specific about US timing.

There seems to be a very big focus on getting this right in a pilot

and we applaud not rushing for broader launches before the

product is ready.

Targeting Remission of

Diabetes Using a Digital

Education and Behavior

Change Program Improves

▪ 17 type 2s on metformin were remotely supported to undertake a

very low-calorie diet (800 kcal/day) diet with digital education

and one-to-one tele-coaching for 12 weeks.
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Insulin Sensitivity and

Liver Fat Content in Type 2

Diabetes

▪ After 12 weeks, mean weight loss was 20 lbs (baseline: 213 lbs),

A1c dropped 0.6% (baseline: 6.5%), and insulin sensitivity

improved.

▪ Importantly, liver fat content dropped from 11% to 5%, and these

changes were directly correlated to changes in fasting blood

glucose and A1c.

▪ This intervention is essentially a digital delivery of the highly-

praised DiRECT study protocol. Theoretically, digital

administration could be more scalable and lower-cost.

Digital-Tool-Supported

Basal Insulin Titration:

Real-World Effectiveness of

My Dose Coach in India

▪ Sanofi's My Dose Coach basal insulin titration app was rolled out

in India. Real-world outcomes in 337 type 2s who used the system

for ~two-to-five months and logged >1 fasting blood glucose were

presented.

▪ Notably, 197 (58%) of those who enrolled discontinued use of the

app - we'd love to know why discontinuation was so high.

However, of those who were still using the app as of February

2019, a remarkable 81% have reached goal (defined as three

consecutive logged fasting blood glucose measurements within

prescribed target range).

▪ Mean time to target was 25 days; in the "at goal" group, mean

glucose dropped (166->108 mg/dl) and mean daily basal insulin

dose increased (16.2->19.4 units) significantly.

▪ 35% of patients in the "at goal" group experienced a blood glucose

<70 mg/dl. How much time were they spending in hypoglycemia

overall?

▪ We saw the first My Dose Coach data from India at ATTD 2019.

Sustainable Improvement

in Quality of Blood Glucose

Control in Users of

mySugr's Integrated

Diabetes Management

Solution

▪ 61 people with diabetes - 59% type 1, 33% type 2, 7% LADA - using

the mySugr bundle (Accu-Chek Guide BGM + strips + mySugr app

+ CDE coaching) analyzed retrospectively.

▪ On average, participants monitored blood glucose ≥3 times per

day.

▪ Between the first two weeks of use and 16 weeks after initiation,

mean blood glucose dropped from 152 to 140 mg/dl; standard

deviation dropped from 56 to 51 mg/dl; % BGs in range increased

from 66% to 72%; and eA1c dropped from 6.9% to 6.5%.

▪ The most significant improvements were seen in individuals with

baseline eA1c between 7.1%-10.6% - e.g., % BGs in range rose from

40% to 64%. No significant changes were seen in subgroups with

baseline eA1c ≤7.0%.

▪ There are now ~1.7 million mySugr users in 60 countries!
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Successful Basal Insulin

Titration Managed by a

Prescription-only Digital

Therapy for T2DM

▪ This is the first iSage Rx (Amalgam Rx's FDA-cleared basal insulin

titration app) data that we are aware of. The pilot took place at

Kansas University Diabetes Institute.

▪ iSage was used in n=27 type 2s on basal insulin.

▪ At 90 days, mean A1c dropped by 1% (Baseline: ~8.6%). Those

with initial A1c >8.0% saw A1c drop by 1.9% (baseline: 9.3%).

▪ Mean total basal dose increased from 34 to 47 units per day, a

38% increase (to be expected, given the high baseline A1c). This

increase was gradual, with ~9 automated dose changes per

participant - i.e., one every ~10 days.

▪ Only 1% of recorded fasting blood glucoses were <70 mg/dl. The

rate of hypoglycemia for non-fasting readings was <4%.

▪ >50% of patients requested to continue using iSage beyond the

study period - a great sign for uptake.

▪ Novo Nordisk recently announced that it will launch a white-

labeled version of iSage Rx in Brazil.

Insights Into Online

Delivery of the National

Diabetes Prevention

Program

▪ In November 2018, the number of NDPP enrollees reached

>254,000 - 144,122 in online courses vs. 109,951 in in-person

courses.

▪ Enrollment trends:

◦ 66% of men and 54% of women opt for online programs.

◦ Young people (ages 18-44) chose online programs at a

greater rate (76%) than older people (ages 65+; 18%).

This may be partially due to the fact that Medicare

doesn't yet cover online DPPs.

◦ Hispanic and white participants enroll slightly more

frequently in online programs (55%) than do black

participants (52%).

◦ Retention with in-person programs (42%) is significantly

higher than for online programs (17%).

▪ Participants fully engaged for at least 9 of 12 program months lost

6% of body weight for in-person programs and 5% for online

programs.

▪ Online DPP delivery successfully reaches different populations

than in-person interventions and with similar outcomes. The one

major difference between the two modalities is retention - can

online programs become more engaging so as to better retain

participants?
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Digital Behavior Counseling

in a Workforce Setting

Reduces 8-Year Risk of

Developing Type 2 Diabetes

▪ Results of Omada's virtual DPP in nearly 2,000 Quest Diagnostics

employees with prediabetes and elevated BMI.

▪ There were reductions in eight-year diabetes risk - a composite of

fasting glucose, A1c, HDL, and triglycerides - across the

population.

▪ As expected, there was a dose-dependent effect, where individuals

who completed more Omada lessons saw greater improvements in

all risk factors, eight-year diabetes risk, and weight loss.

▪ In those completing ≥9 lessons: 61% lost weight, and 31% lost ≥5%

body weight.

▪ Authors didn't project cost savings out to eight years, though we

imagine they could be significant.

Reported Utility of

Automated Blood Glucose

Forecasts

▪ This neat poster describes how One Drop integrated user feedback

to improve the utility of its automated blood glucose forecasts +

support messages. Launched in October, the feature provides

forward-looking glucose forecasts up to 12 hours ahead for type 2s

not on insulin.

▪ By integrating feedback from 3,250+ users, One Drop was able to

increase the percent of forecasts rated as "helpful" from 87% to

92%.

▪ Forecasts are also accompanied with a lifestyle tip: "Blood Glucose

Rising: Your glucose is rising over the next 2 hours. Taking a 15

minute walk can help bring it down."

▪ At this ADA, One Drop announced the launch of eight-hour

glucose forecasts for type 2s on basal insulin. Support for all

people with diabetes on BGM or CGM (including basal-bolus) is

expected "soon."

Long-Term A1c Benefit

from Using One Drop
▪ 10 adults with type 1 or type 2 diabetes (80% type 2) enrolled in a

longitudinal study with mail-in A1c checks at baseline, 3 months,

and 8 months.

▪ Intervention included One Drop app, BGM + strips, and in-app

CDE-delivered coaching/education,

▪ Mean A1c dropped from 8.3% at baseline to 7.6% at 3 months and

6.5% at 8 months.

▪ This small study shows validated A1c benefits, strong durability,

and continued improvements with One Drop's program. Like

many studies, there is some possible selection bias, as recruiting

occurred via social media ads and email campaigns.
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Characteristics Associated

with Improved Blood

Glucose Control for a Large

Diabetes Population Using

a Connected Blood Glucose

Meter with CDE Support

▪ In a large set of people (n=33,996) in Livongo's diabetes

management program for 12 months, what are the predictors of

success (defined by lower eA1c)?

▪ Likelihood of eA1c improvement was 34% higher with more 1-on-1

coaching sessions, 23% higher with blood glucose sharing, 38%

higher for those who share their Health Summary Report with

doctors, and 17% lower for members who opted out of blood

glucose alert calls.

▪ Other takeaways:

◦ ~2 in 5 Livongo users enable blood glucose alert calls

◦ Only ~1 in 10 users take advantage of Livongo's 1-on-1

coaching.

▪ No causation can be derived from this analysis, but more

utilization of coaching sessions, blood glucose alert calls, and data

sharing across populations could result in improved outcomes.

Analysis of a 2 Year

Continuous Care

Intervention Including

Nutritional Ketosis -

Exploring Baseline

Predictors of Diabetes

Reversal and Remission

▪ At two years in the Virta intervention - full results recently

published - the main predictors of future diabetes reversal/

remission were: Shorter diabetes duration, lower baseline A1c, a

composite index (A1c, fasting insulin, and ALT), and lower

baseline fasting glucose.

▪ Weight loss percent at two years didn't quite reach significance as

a significant predictor of success, but was close (particularly for

"reversal").

▪ We're not if there is a practical takeaway to these data - it is no

surprise that having a progressive disease for a shorter duration or

being better managed at baseline makes one a better candidate to

cease taking medications and lower A1c further by two years.

Someone who starts in Virta with a high A1c may not achieve

reversal or remission but still see significant benefit.

Drivers of Weight Loss in a

CDC-Recognized Virtual

Diabetes Prevention

Program

▪ Retrospective analysis of 2,037 Livongo DPP participants who

completed the first lesson and recorded a start weight between

5/2016 and 9/2017.

▪ Mean body weight loss was 5% at 12 months. 43% of participants

lost ≥5% of body weight. Those classified as highly engaged lost

more weight (-7%) than those who were minimally engaged (-4%).

▪ 67% of participants stayed engaged the full 12 months, though

only ~1 in 3 were considered "highly engaged" by CDC criteria.

Those who were older, weighed less, and graduated college were

more likely to be highly engaged.
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▪ Food logging, activity intensity, and lesson participation appear to

drive the majority of weight loss.

T2D Users of a Digital

Diabetes Management

System Experience an

Increase of In-Range

Glucose Levels Linked to

App Engagement

▪ Retrospective data analysis of active Dario users (>15

measurements per month) - n=4,917 non-insulin-using type 2s -

linking time-in-range with app engagement.

▪ At three months, relative increases in the percent of in-range BG

readings (70-140 mg/dl) were 4%, 9%, and 12% for people who

engaged with the Dario app 0-1 times/day, 1-2 times/day, and >2

times/day, respectively.

▪ Highly-engaged users (n=833; ≥7 engagements/week) saw their

percentage of in-range readings increase from 60% to 65% over

six months (+1.2 hours/day).

Diabetic Retinopathy

Screening Performance of

an Artificial Intelligence

System: Analysis from a

Pivotal Multicenter

Prospective Clinical Trial

▪ An artificial intelligence (AI) retinopathy screening system,

EyeArt, was compared against expert grading. 893 subjects with

diabetes were enrolled at 15 US clinical sites and completed 2-field

fundus photography for analysis by EyeArt and dilated 4-wide

field stereo fundus photography for adjudicated expert grading.

▪ EyeArt was evaluated for referable diabetic retinopathy (rDR) and

vision-threatening diabetic retinopathy (vtDR) under an un-

dilated protocol and a dilate-if-need protocol. EyeArt compared

favorably with expert opinion and met the predetermined study

endpoints for detection of rDR and vtDR (96% sensitivity, 87%

specificity).

▪ IDx-DR is the only autonomous retinopathy detection device

currently FDA cleared and available in the US, though Google/

Verily, IBM, Medios, EyeAlert, and others are developing systems

or piloting overseas.

Improvement of Type 2

Diabetes Markers Using

Machine Learning Enabled

Personalized Nutrition

▪ Poster from DayTwo, a startup that sequences gut flora to provide

personalized nutrition recommendations.

▪ Based on A1c, 14-day CGM data, anthropometrics, lifestyle,

clinical history, and gut microbiome, the application indicates

expected glucose response for patients for a given meal.

▪ 51 non-insulin-using type 2s used the app to aid in meal decisions

for 4-20 months.

▪ The app resulted in strong glycemic improvements: 0.8%

reduction in A1c (7.4% to 6.6%; p<0.001), +1.7 hours/day in

70-180 mg/dl (87% to 94%; p<0.001), and +3.1 hours/day

between 70-140 mg/dl (64% to 77%; p<0.001).
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Mini-Symposium: Digital Apps for Diabetes Treatment and Prevention -
Opportunities and Challenges

Regulatory and Public Policy Indications for Diabetes-Related Digital Apps

Courtney Lias, PhD (FDA, Silver Spring, MD)

FDA's Dr. Courtney Lias kicked off a session on diabetes-related apps, giving her typically strong endorsement
of pushing functionality to users' mobile devices. She clearly stated that FDA's focus is on improving options
for patients through better device integration (enhanced by mobile apps) and on incentivizing interoperability
and open systems through new FDA pathways. Encapsulated by these focuses are the new iCGM and ACE
pump categories, as well as AID controllers, which FDA is encouraging manufacturers to integrate into (or at
least be compatible with) mobile devices. Regarding the prospect of a lower-risk iController class, Dr. Lias'
slide said "We are evaluating whether special controls may exist to make standalone AID controller software
class II." Notably, at ATTD, she commented that "we'll see, but it's likely" when asked about the same
prospect. (Dr. Alain Silk talked along similar lines at D-Data, though his tone implied this is a matter of when
- not if.) She also twice mentioned remote bolusing from smartphones, extolling the benefits and positing
that, due in part to advances in cybersecurity, we should be able to see devices that do this within the next few
years. We'll be interested to see who comes to market with this approved first - Medtronic? Tandem? Insulet?
Tidepool Loop?

▪ Dr. Lias alluded to the recent FDA safety communication that warns HCPs and
patients against the use of unauthorized diabetes management devices. She explained
that there was a recent adverse event related to device interoperability (i.e., a DIY system), and while
the patient survived, no one is sure what went wrong to induce the over-delivery of insulin, and
there was no company to take responsibility for it. This is exactly the type of scenario in which clear
guidelines about regulated, interoperable products will behoove patients, doctors, and regulators. As
we noted at the time, an important point is that diabetes is a very dangerous disease to live with; all
AID devices carry risk (DIY or commercial), and the risks of open-loop, non-automated therapy are
very high. At the same time, FDA is clearly focused on getting approved devices to the market faster
that will hopefully fill many of the DIY community's needs (e.g., Tidepool Loop).

Selected Questions and Answers

Q: I'm a CDE, and I have been using and promoting an app for patients on MDI insulin. It
never crossed my mind that it should be FDA-approved. Is there a place I can go to find that
information?

Dr. Lias: There is a place to find out if an app is cleared or approved, however it doesn't tell you if it needs to
be cleared or approved. That is something we need to figure out.

Dr. Gregory Forlenza (Barbara Davis Center): A few weeks ago, comedian John Oliver did a bit
on the 510(k) process, railing on the difference between FDA-cleared and -approved. I'm
curious if there is a movement to change some of this.

Dr. Lias: In recent news, there has been some people that believe the 510(k) pathway should be updated to
stay with the times. Under the current framework, you can compare your device with a predicate that's been
on the market since 1976. Also, there's a perception that no data is needed, which is not true across the board.
Most of devices we work with, the data standard is the same for 510(k) and a high-risk device. That said, our
Center is doing things around the use of old predicates, which actually isn't an issue too much in diabetes.

Q: Clinicians need more time with patients. But we're missing apps that talk to EMRs. We have
the power at FDA to, when we approve pumps/sensors, to make it a point that they should talk
to EMRs. That could prevent mistakes so I don't have to manually put in basal rates, ICRs from
pumps; I think that will save time and be safer, and ultimately benefit the patient.
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Dr. Lias: I think everyone can agree it'll be better, and it'll help reduce medical errors less. I think once they
have an EMR, that company could take in device and app data. Efforts are underway to standardize the EMR
so they can have same pathways in to the workflow. However, we do already have devices whose software does
integrate with certain EMRs in certain health systems. I think that's a great goal we're all working toward.

Dr. Mark Evans (University of Cambridge): I have a question about the OpenAPS safety alert.
There are increasing numbers of people using these. For those of us working in or outside the
US, what happens if I come across someone on one of these systems, and they have an adverse
event, and it's not something to do with the device? What are my responsibilities?

Dr. Lias: That's a challenge. There's no one to take responsibility. With medical device manufacturers, you'd
know who to talk to. We're trying to work toward a place where regulatory pathways are reasonable, so all
efforts are covered with responsibility, under a quality system, so there are clear lines of responsibility where
adverse events happen, and clear lines of innovation. The DIY community said they support tracking of that
type of information - you could contact that community and let them know. We're also happy to hear that kind
of information. The type of event we saw, we've seen in early clinical trials, but those were caught before
something dangerous happened and before the device was on the market. We've never seen it in on-market
devices.

Physician Perspective

Steve Edelman, MD (UCSD, San Diego, CA)

UCSD's Dr. Steve Edelman gave an "unexpected" view of the "physician perspective" on diabetes apps, which
can best be summarized in four words: We don't have time. He illustrated this point in a series of slides that
laid out exactly all of the things an HCP must accomplish in a diabetes visit (usually 20 minutes or less):

▪ Very quick hello with little or no time to schmooze, which is important to initiate or maintain a good
HCP-patient relationship.

▪ Take a history and do a physical for the maximum level of billing (required and monitored by
administrators).

▪ H and P includes an HPI (history of present illness), PMG (past medical history), review of
medications (dose and time taken), past surgeries, allergies, dietary information including amounts,
times, nutrient information, etc., and exercise including frequency, duration, and intensity.

▪ "10 point" ROS (review of systems) which includes asking questions about any issues and or
complaints relating to the skin, eyes, ears, nose, throat, heart, lungs, stomach, and musculoskeletal
system.

▪ PE (physical exam) which includes a general assessment, looking into the patient's eyes, ears, nose,
throat, feeling the thyroid, listening to the lungs, heart and abdomen, feeling the pulses, conducting
a neurologic exam and examining the skin. If a new patient, then a rectal is typically required.

▪ Document any new laboratory results and compare them over time, i.e., A1c, lipids, blood pressure,
kidney function, etc.

▪ Assessment and Plan (A and P) which includes reviewing all the important issues about each
problem and documenting the plan for the patient. Each plan needs to be discussed and agreed-
upon by the patient (shared decision making).

▪ For PCPs, the A and P needs to be done for all health problems (diabetes, high blood pressure,
cholesterol problems, asthma, atrial fibrillation, constipation, arthritis, etc.) PCPs have on average
15 minutes per patient.

▪ After all that, answer any questions, confirm that the patient understands the instructions, refill any
prescriptions needed and other important paperwork.
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So, Dr. Edelman wonders, is there time for HCPs to also address diabetes apps? Based on the
suggestions outlined in the draft joint ADA/EASD position statement on apps, Dr. Edelman suggested that
there isn't really time for HCPs to also address diabetes. The statement urges providers to: (i) Be
knowledgeable about apps and their strengths/weaknesses; (ii) Encourage and support the use of digital
health apps as appropriate; (iii) Provide training and regular updates according to standards set by national
and international guidelines; and (iv) utilize patients' health data to improve quality of care and health
outcomes. Dr. Edelman hinted that these recommendations are a tad bright-eyed: "In the real world, we have
no time to learn about apps, to suggest them to our patients, or to make sure that we're suggesting the right
ones that have passed regulatory hurdles."

▪ All that said, Dr. Edelman posited that improving adherence in type 2 diabetes is
"where the money is." As in previous lectures, he called poor adherence the key factor driving the
efficacy gap between real-world and RCT, and noted that apps can be very good "motivation
extenders" once a HCP-patient relationship has been established. "Can [apps] improve empathy on
the side of the healthcare professional? Can they improve trust on the side of the patient? Can they
help patients put diabetes higher on their priority list? Can they improve health care outcomes and
quality of life?"

▪ In Dr. Edelman's ideal world, there is: (i) A regulatory body that can rapidly evaluate the
published data on apps, clinical effectiveness, and safety - this is more or less the goal of the PreCert
program; (ii) There are resources to help HCPs summarize the various approved apps for patients -
AADE's DANA diabetes technology web resource is aiming to help here; and (iii) HCPs have
adequate time to discuss apps with individual patients - sadly, we don't see much positive
momentum on this one. (The shift to MDs/coaches/educators providing continuous remote care
may be the only hope here, propelled by companies like Livongo, One Drop, Omada, Onduo, Virta,
etc.)

▪ Both Dr. Edelman and Glasgow's Dr. John Petrie said that, at the moment, they learn
about most apps from their patients. This isn't inherently bad, though it may set up a
paradigm in which the only apps that come to HCPs attention are those embraced by the early
adopter community, leaving those that can benefit broader populations under-utilized.

Symposium: Providing Options - Using a Low-Carbohydrate or Very Low-
Carbohydrate Diet with Adults with Type 1 Diabetes, Type 2 Diabetes, or
Prediabetes

Using a Low-Carbohydrate or Very Low-Carbohydrate Diet with Adults with
Prediabetes

Jeff Volek, PhD (Virta Health, San Francisco, CA)

Dr. Jeff Volek presented results from a three-way, crossover, controlled-feeding study (n=16) showing that
carbohydrate restriction improves metabolic syndrome independent of weight loss. The study, soon-to-be
published in The Journal of Clinical Investigation Insight, randomized patients to a very low-carbohydrate
(6% carb/74% fat/20% protein), moderate-carbohydrate (32% carb/48% fat/20% protein), and high-
carbohydrate (57% carb/20% protein/23% fat) diets with identical calorie consumption (2,950 kcal/day) to
prevent weight loss. Despite maintaining body mass with all three diets, the low-carbohydrate diet was more
effective in reversing metabolic syndrome, particularly for high triglycerides, low HDL-C, and the small LDL
particle subclass phenotype. Notably, the low-carbohydrate diet contained 2.5-fold more saturated fat (100
g/day) than the high-carbohydrate diet (40 g/day) yet participants still saw decreased plasma saturated fat
and palmitoleic acid. Dr. Volek explained that when the body is deprived of carbohydrate, it becomes more
efficient at metabolizing fat. Together, the results indicate that weight loss is a benefit, but not driver of the
metabolic improvement afforded by low-carbohydrate diets. This study has obvious implications for Virta,
which offers continuous remote care and ketogenic diet support and just published very positive two-year
results. Given the very strong two-year data from DiRECT (n=298) linking weight loss to diabetes remission,
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it would be fascinating to see a head-to-head study comparing DiRECT to Virta's approach. We note that
DiRECT is so low calorie that it could be defined as low-carb, at least relative to a typical diet.

Beyond A1c and Hypoglycemia

Oral Presentations: Making Sense of Glucose Monitoring

Individualized Hemoglobin A1c: A New Glycemic Marker Determined Using
Continuous Glucose Monitoring

Richard Bergenstal, MD (International Diabetes Center, Minneapolis, MN)

IDC's Dr. Rich Bergenstal described how A1c depends on red blood cell (RBC) lifespan, explaining that A1c
may be misrepresented by varying rates of RBC turnover. The higher the RBC turnover, the shorter the RBC
life, lowering the length of RBC exposure to glucose and ultimately artificially depressing A1c. However,
glucose exposure remains exactly the same in other cells, meaning that the A1c measurement is not accurately
describing the degree of glucose exposure that other cells sensitive to hyperglycemia (eye, kidney and nerve)
experience. To determine the individualized RBC turnover rate, Dr. Bergenstal's team modeled the
prospective A1c according to baseline A1c and glucose history derived from dense CGM data. The RBC
turnover rate can then be calculated such that it aligns each individual's CGM and A1c measurements.
Analysis was performed on 58 individuals with diabetes and required a minimum six-month CGM dataset
with 80% coverage and no gaps >12 hours. A1c was tested at 0, 3, and 6 months. RBC turnover rates were
found to differ substantially among patients, with a mean rate of 1.18%/day. 70% of individualized A1c values
differed from their lab A1c by over 0.5% when the RBC turnover was adjusted to 1.8%/day. As Dr. Bergenstal
pointed out, such misrepresentation can be dangerous, with overestimation causing exposure to hypoglycemia
by unwarranted escalation of anti-diabetic therapies, and underestimation leading to undertreatment and
exposure to higher risk of complications. Dr Bergenstal pointed out that this kinetic model for calculating the
individualized or personalized A1c takes into account mainly the calculated RBC lifespan but also additional
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factors regarding the calculated rate of transport of glucose into the RBC (which in his 10 minutes he did not
have time to elaborate on). As long as A1c is still being used on an individual level (to which one audience
member aptly questioned: "why not just kill A1c all together") Dr. Bergenstal proposed that an individualized
A1c be implemented, personalized by the patient's RBC turnover.

Oral Presentations: Hypoglycemia and Technology

How to Use rtCGM Data to Predict Future Severe Hypoglycemia?

Norbert Hermanns, PhD (Research Institute Diabetes Academy Mergentheim, Germany)

Through a retrospective, pooled analysis of DIaMonD (CGM in type 1 MDIs) and HypoDE (CGM in type 1
hypo unaware MDIs) data, Prof. Norbert Hermanns et al. showed that hypoglycemia metrics from real-time
CGM, masked CGM, and SMBG predict future severe hypoglycemia events with high sensitivity and
specificity. These biochemical markers of future severe hypo risk could be useful for risk stratification and
human/automated intervention, though we suspect that more analyses will be needed to verify Prof.
Hermann's proposed risk cutoffs (see tables below), possibly even in a prospective study. In addition, the
findings are not applicable beyond the study populations, including type 2s and type 1s not on MDI. At the
end of the day, the concept of "hypo begets hypo" holds true, and it's not all that surprising that those with
greater exposure to hypoglycemia are at higher risk of future assistance-requiring events.

▪ The researchers first interrogated whether hypoglycemia metrics in the period of
blinded baseline CGM wear (two weeks in DIaMonD, four weeks in HypoDE) could predict
severe hypoglycemia in the first two weeks of the control arm (i.e., no CGM use). Unsurprisingly,
yes: percent time <70 mg/dl and <54 mg/dl, number of events <70 mg/dl and <54 mg/dl, and LBGI
all predicted future severe hypoglycemia events (AUC ROCs of 0.71-0.75). Coefficient of variation,
however, narrowly missed significance.

◦ See the following table for Prof. Hermanns' recommendations for threshold
values at which one should suspect future severe hypoglycemia based on
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blinded CGM- we weren't sure how these were decided. The sensitivity and
specificity of the cut-off is detailed in the right-most columns.

Cut-off-value Sensitivity Specificity
% <70 mg/dl ≥7% 69% 68%

% <54 mg/dl ≥2.4% 69% 62%

# events <70 mg/dl ≥22.5% 63% 78%

# events <54 mg/dl ≥12.5% 69% 77%

LBGI ≥1.6% 69% 63%

Glycemic variability
(CV)

≥40.9% 50% 50%

▪ Biochemical hypoglycemia in the first two weeks of the HypoDE treatment period
(real-time CGM wear) also successfully predicted severe hypoglycemia frequency in
the subsequent two weeks. Percent time <70 mg/dl, number of events <70 mg/dl and <54 mg/
dl, LBGI, and coefficient of variation all predicted future severe hypoglycemia events (AUC ROCs of
0.69-0.76). Percent time <54 mg/dl missed significance, which we find very strange; we would've
expected this metric to be among the best predictors.

◦ See the recommended cut-off values below for real-time CGM. Notice that the
risk cut-offs with real-time CGM are far more stringent than those for masked CGM
(above). For example, if someone is on a blinded CGM, one should be concerned about
subsequent severe hypoglycemia when they spend ≥7% below 70 mg/dl, but when they are
on real-time CGM, one would be concerned when they spend ≥3% below 70 mg/dl. (The
latter aligns well with the consensus recommendation to have <4% of values <70 mg/dl.)
This is presumably because the comparison is not apples to apples. In the latter condition,
researchers were using real-time data to predict severe hypo events during real-time CGM
use - hypoglycemia will naturally be lower in both conditions, so more than ≥3% connotes
risk for a severe event. In the former scenario, blinded CGM is used to predict events for
patients on SMBG - biochemical hypoglycemia is presumably far greater in this condition.

Cut-off-value Sensitivity Specificity
% <70 mg/dl ≥3% 64% 79%

% <54 mg/dl ≥0.4% 64% 62%

# events <70 mg/dl ≥8.5% 73% 60%

# events <54 mg/dl ≥1.5% 64% 55%

LBGI ≥0.65% 82% 62%

Glycemic variability
(CV)

≥36% 82% 64%

▪ SMBG-measured hypoglycemia - percent of readings <70 mg/dl and <54 mg/dl, LBGI,
and coefficient of variation - also successfully predicted future severe hypoglycemia
with AUC ROCs between 0.71-0.78.

Conversations and Reactions Around Severe Hypoglycemia (CRASH): U.S.
Results from a Global Survey of People with T1DM or Insulin-Treated T2DM and
Caregivers

Frank Snoek, PhD (VU University Medical Center, Amsterdam, Netherlands)

Prof. Frank Snoek discussed the Lilly-sponsored CRASH survey that drilled down on patients' experiences
with severe hypoglycemia, presenting the data from the US cohort (n=219 who had ≥1 severe hypoglycemia
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events in the past three years). Participants were evenly split between type 1 (n=110) and type 2 (n=109)
diabetes, and all were using insulin at the time of the most recent severe hypo. See the following bullets for an
overview, followed by some commentary

▪ The median number of severe hypos in the past years was "one," but over a third of respondents
reported "three or more."

▪ During their last severe hypo, a majority of respondents were at home and either with their spouse/
partner or alone.

▪ Most commonly, respondents ate or drank sugars (89% of respondents); 12% called 911/ambulance,
and just 6% received glucagon.

▪ Glucagon was so infrequently used for three main reasons: (i) The patient didn't have a prescription
(65% of type 2s and 38% of type 1s!); (ii) glucagon was not readily available (19% of respondents);
and (iii) Glucagon was available, but the other treatment worked (20% of type 1s and 8% of type 2s).

▪ A majority (~88%) of respondents reported having discussions their healthcare providers about
severe hypoglycemia at least at some visits.

▪ Most did discuss their severe event with their healthcare provider after it happened; while ~a third
reached out to discuss within a week, which was commonly more than a month in the future.

▪ Following the most recent severe hypo, respondents most frequently adjusted their diet/carried
glucose around with them, checked their blood glucose more often, or changed their insulin dose/
timing.

▪ 63% felt scared following the most recent severe hypoglycemia; 46% felt helpless; and 43% felt
unprepared.

At the end of his talk, Prof. Snoek urged healthcare providers to be more proactive and inviting when it comes
to discussing severe hypoglycemia. The dialogue got interesting in Q&A when University of Antwerp's Dr.
Christophe de Block simply asked "Why don't they talk to their healthcare provider?" Prof. Snoek speculated
it could have to do with stigma, shame, the perception that severe hypoglycemia is something that happens at
home and therefore not worthwhile to bring up in an appointment, or possibly related to the issue of losing
jobs/licenses, "the elephant in the room." A California-based healthcare provider readily addressed the
elephant: "My patients don't report severe hypoglycemia because they are getting their licenses pulled. They
won't call me anymore because they get reported. I had a patient in the hospital because of a severe
hypoglycemia that happened while she was in the ER under hospital management, and she still had her
license pulled, and had a terrible time getting it back, and her insurance rates went up. My patients don't want
to talk about it because of all this. They don't want to discuss this with anybody." We have to do better - it
makes no sense from a policy perspective to have people hide their hypoglycemia, because then they can't get
it treated and be at a safer place for themselves and others.

Posters - Beyond A1c and Hypoglycemia

CGM-Based Clinical Targets: Recommendations from the International
Consensus on Time-in-Range (TIR)

T Battelino, T Danne, M Phillip, For the International Consensus on TIR Targets

In a major win for the beyond A1c movement, the International Consensus on Time-in-Range group (nearly
50 researchers and scientists and several patient advocates) presented its recommendations for CGM-based
clinical targets in a late-breaking poster (2-LB) and paper published in Diabetes Care. Most current CGM
users will fall in the first column, where the time-in-range goal is >70% for type 1 and type 2 diabetes, with
<4% below 70 mg/dl. See below for a graphical representation of the committee's recommendations. The
initial meeting of CGM and time-in-range experts took place in February prior to ATTD, and the
recommendations have since been further refined. Most notably, the consensus recommends <25% time
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spent above 180 mg/dl and <5% time above 250 mg/dl for those with type 1 and type 2 diabetes. While targets
were estimated for type 1 and type 2 pregnancy at the consensus meeting, the official recommendation
excludes targets for type 2 pregnancy due to "limited evidence in this area." The authors conclude that the
recommendations may serve to increase routine CGM use and improve diabetes management - we certainly
hope so! It will also be interesting to track how the existence of these targets changes clinical adoption/
implementation of CGM and whether it impacts payers or the research landscape.

▪ The panel also underscored the need to present CGM data in a standardized report. An
updated AGP (Ambulatory Glucose Profile) is provided in the poster and paper, clearly depicting the
targets for each glucose range, defined as "Very High" (>250 mg/dl), "High" (181-250 mg/dl),
"Target Range" (70-180 mg/dl), "Low" (54-69 mg/dl), and "Very Low" (<54 mg/dl). The poster
emphasizes the panel's belief that goal-setting should be collaborative and highly personalized,
taking a step-wise approach. A footnote highlights the importance of being conservative with "a
strong focus" on reducing time <70 mg/dl and preventing "excessive hyperglycemia."
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Glucose Excursions over

140 mg/dl Impact Quality

of Life in Patients with

Well-Managed Type 1

Diabetes

▪ Adults with type 1 diabetes (n=71) were asked to complete an

online survey on T1D Exchange Glu, followed by CGM data upload

to Tidepool.

▪ More events >140 mg/dl were associated with poorer QoL as

measured by WHO-5. [It's also possible that a poorer QoL leads to

more events >140 mg/dl - i.e., which way does causality flow?]

▪ The definition of a "high" blood glucose was 180 mg/dl (median),

but varied markedly in this well-managed population (A1c: 6.5%) -

from 100 mg/dl to 300 mg/dl. 65% of participants reported that

they consider high blood glucose to be a value <180 mg/dl.

▪ Given that the recent international consensus recommendations

on targets for CGM metrics uses 180 mg/dl as the threshold for

hyperglycemia, it may be worthwhile to further investigate the

significance of 140 mg/dl.

Does HbA1c Accurately

Predict Time in Range?
▪ This poster found a strong correlation between the A1cs and time-

in-ranges of n=268 type 2s enrolled in Onduo's virtual clinic

(Dexcom CGM data was collected within 45 days prior to follow-

up A1c).

▪ In the Onduo group, an A1c of 7% correlated to 84% time-in-

range. This contrasts with recent publications showing that a

time-in-range of ~70% correlates roughly to ~7% A1c (see Beck et

al. and Vigersky et al.)

▪ Beck et al. only looked at type 1s, and Vigersky et al. looked at 18

studies (4 with type 2s).

▪ The authors posit that the A1c to time-in-range relationship may

be different between type 1s and type 2s (same slope, but different

intercepts - see figure 2 in the poster).

Correlation between CGM-

Derived Mean Glycemia

and Measured HbA1c in the

Real World

▪ This poster evaluated the relationship between FreeStyle Libre-

derived GMI and A1c, finding that it differs from the relationship

with Dexcom sensors.

▪ With mean glucoses between 100 and 200 mg/dl, the GMI for a

given mean glucose is higher for Libre than for the published

Dexcom data. The GMIs are roughly the same above a mean

glucose of 225 mg/dl. The GMIs also tend to be different in this

cohort among whites, blacks, and Asians.

▪ It's worth noting that this population was mostly type 2s, while the

population used to calculate the GMI with Dexcom was mostly

type 1s. As Onduo's poster shows, the time-in-range/A1c

relationships may be different between type 1 and type 2s.
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Effects of Mild

Hypoglycemia on Cognitive

Function in Type 2

Diabetes: A Randomized

Crossover Trial

▪ This clamp study in type 2s (n=25) confirms previous work

showing that cognitive function declines substantially at a blood

glucose level of <54 mg/dl. (Note: Mean blood glucose

concentration was actually ~56 mg/dl during cognitive testing, but

results were still robust.)

▪ Verbal memory, executive function, psychomotor speed, sustained

attention, and global cognitive function were all compromised

during hypoglycemia.

▪ Reaction time was prolonged by ~20% during hypoglycemia.

The Association of Glucose

Variability During the Last

Day of Hospitalization and

30-Day Readmission in

Adults with Diabetes

▪ Higher SMBG-derived glucose variability in a large VA diabetes

cohort (n >1,000,000) was associated with greater 30-day

readmission.

▪ Follows recent paper showing that hypoglycemia on the last day of

hospitalization is associated with increased risk of 30-day

readmission.

Relationship between

Hypoglycaemia (Hypo),

Outcomes and

Empagliflozin (EMPA)

Treatment Effect in EMPA-

REG OUTCOME

▪ A post-hoc analysis of the EMPA-REG CVOT for SGLT-2 inhibitor

empagliflozin found that occurrence of any hypoglycemic event

(≤70 mg/dL) in the placebo group was associated with an

increased risk of fatal/nonfatal MI (HR=1.56, 95% CI: 1.06-2.29,

p=0.024) and hospitalization for heart failure (HR=1.91, 95% CI:

1.25-2.93, p=0.003). All other CV and mortality outcomes also

trended toward hypoglycemia occurrence, but none were

significant.

▪ Empagliflozin consistently reduced the risk of MACE, all-cause

mortality, CV death, and hospitalization for heart failure

regardless of hypoglycemia occurrence.

Severe hypoglycemia (<54 mg/dL) was associated with an increased risk of

hospitalization for heart failure in the placebo group (HR=1.72, 95% CI:

1.06-2.78, p=0.028), but no other CV or mortality outcomes.

Switching to Insulin

Degludec from Other Basal

Insulins Reduces Rates of

Hypoglycemia across

Patient Subgroups in

Routine Clinical Care: The

ReFLeCT Study

▪ Novo Nordisk's real-world ReFLeCT study found that, irrespective

of baseline characteristics, switching to insulin degludec (Tresiba)

from another basal insulin was associated with reduced rates of

overall hypoglycemia in people with type 1 or type 2.

▪ Across all diabetes duration quartiles, baseline A1c values, and

reasons for switching (hypoglycemia vs. no hypoglycemia), there

was a consistent reduction in hypoglycemia (estimated risk ratios

ranged from 8-33%) during a 12-month follow-up in those with

type 1. In type 2, the reductions were more pronounced, ranging

from 27-60%.
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▪ Of those with type 1 (n=556), 64% were on insulin glargine

(Lantus) at baseline, 23% were on insulin detemir (Levemir), and

14% were on another insulin (including premix). Of those with

type 2 (n=611), 59% were on Lantus, 21% were on Levemir, and

20% were on another insulin. In truth, while we would have loved

to know the breakdown of the "other" category, we're happy for

Novo Nordisk's focus on switching from first-gen analog insulins -

where the true benefit of next-gen basals (including Sanofi's

Toujeo) is. We do appreciate the head-to-head studies between

Tresiba and Toujeo, but our key takeaway is that more people

need to be on them (not that one is better than the other).

▪ Providers most often switched their patients to improve glycemic

control (64% in the type 1 group, 73% in type 2), followed by a

concern about hypoglycemia (65% in type 1, 36% in type 2), and to

increase dosing flexibility (9% in type 1, 12% in type 2).

The Association between

Long-Term Glucose

Variability (GV),

Cardiovascular (CV) Death,

and Heart Failure (HF)

Outcomes in the EMPA-

REG OUTCOME Trial

▪ A post-hoc analysis of the EMPA-REG CVOT found that SGLT-2

inhibitor empagliflozin reduced the coefficient of variation in A1c

levels vs. placebo at week 28 (3.1% vs. 3.87%, p<0.0001) and week

52 (4.41% vs. 5.43%, p<0.0001).

▪ CV death, and a composite of CV death and hospitalization for

heart failure, were both significantly associated with greater

standard deviations, ranges and coefficients of variation in glucose

values in both the placebo and empagliflozin groups.

▪ Of course, this post-hoc would be more accurate and reliable if

CGM had been used in the trial, which we encourage whenever

possible, even if it's in a reduced cohort or for a short period of

time.

Symposium: Pains and Gains in Continuous Glucose Monitoring

Beyond A1c - Applying Uniform Metrics in the Clinical Use of Continuous Glucose
Monitoring

Anders Carlson, MD (International Diabetes Center, Minneapolis, MN)

IDC's impressive, up-and-coming researcher/clinician Dr. Anders Carlson provided a three-pronged rationale
for the importance of uniform CGM metrics, claiming that they: (i) simplify comparison between therapeutic
options for patients; (ii) serve to define ranges and translate clinical research using a common language for
clinicians; and (iii) streamline regulatory and payment methods for the health system. No argument there and
we appreciated the synthesis that should really help patients. As Dr. Carlson pointed out, patients are already
familiar with the concept of time-in-range and have ranked it above or equal to A1c in a list of factors that
impact their diabetes. Moreover, in the context of the recent emphasis on shared decision making, it can be
difficult to create a management plan based on a static measurement like A1c. Conversely, CGM metrics like
time-in-range can be understood by both patients and clinicians. Lastly, Dr. Carlson highlighted the
increasing shift towards value-based care using CGM-derived outcomes, referencing Medtronic's recent
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outcomes-based arrangement with Blue Cross Blue Shield of Minnesota, as well as Onduo's value-based
contracts.

▪ Dr. Carlson highlighted the two consensus statements published in 2017 defining CGM
thresholds for reporting hypoglycemia (<70, <54 mg/dl), time-in-range (70-180 mg/
dl), and hyperglycemia (>180, >250 mg/dl). He also noted that one of the roadblocks
preventing more widespread incorporation of these metrics is the need to translate time-in-range
into something meaningful for clinicians. To this end, he shared analyses showing that a 70% time-
in-range roughly corresponds to an A1c of 7%. For each 10% change in time-in-range, there is an
~o.5% change in A1c. He also pointed to the recent ATTD 2019 meeting on time-in-range, which
focused on establishing benchmarks for CGM-derived metrics - the official recommendations are
covered above.

▪ While Dr. Carlson acknowledged that there is still work to be done in gaining wider
recognition of CGM outcomes, he noted many abstracts at ADA include "time-in-
range" in the body - we counted 58 in a search of the online planner with either hyphens included
or not. He believes more studies on time-in-range "will trickle, maybe flood in, over time." Dr.
Carlson pointed to Dr. Roy Beck et al.'s DCCT analysis linking time-in-range to microvascular
complications and Dr. Robert Vigersky et al.'s study associating time-in-range with retinopathy as
two key papers laying the foundation for this body of evidence. We'd also include the recently
published article from Drs. Roy Beck, Rich Bergenstal et al. showing fingerstick-measured
biochemical hypoglycemia in the DCCT was strongly associated with subsequent risk of severe
hypoglycemia.

Exhibit Hall

Diabetes Technology

Abbott

The enormous Abbott booth (one of the largest we've ever seen at ADA) was divided between the US and
international geographies, with the US portion advertising the 14-day FreeStyle Libre and the international
section marketing the Bluetooth-enabled FreeStyle Libre 2 with optional hypoglycemia and hyperglycemia
threshold alarms. Although the US representatives were unable to comment on FreeStyle Libre 2 timing,
other than to confirm the device is under FDA review, they acknowledged that they had been receiving "lots of
questions" from US attendees on when FreeStyle Libre 2 will be available. We learned from the international
half of the booth that FreeStyle Libre 2 is currently available in Germany and Norway - the first signs of the
gradual EU expansion anticipated after the initial Germany launch in October. For more on FreeStyle Libre 2
features and experience, see our coverage of Abbott's product theater above.

Ascensia

The Ascensia booth stuck with the company's bread and butter, marketing the Contour Next One meter with
an emphasis on the target lights (green/red/yellow post-result), simplicity, and the Contour app's pattern
recognition. Reps alluded to Ascensia's Interconnected Diabetes Management (IDM) program, which sounds
as though it may be a CDE-driven subscription bundle program. IDM was mentioned at JPM, where we heard
that it had wrapped up pilot studies through US medical centers in December, and was to move into
commercial pilots in 2019. They also discussed Ascensia's CGM play, a distribution agreement with Chinese
CGM manufacturer POCTech. As of JPM, Ascensia is the exclusive distributor for POCTech's CGMs in 13
markets (not specified), and ambitiously anticipates commencing sales of "Ascensia branded and boxed" CGM
sensors "by the end of 2019" - we didn't hear updates on the timing front.
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Companion Medical

After a flurry of data partnership announcements in the week leading up to ADA (Dexcom, Glooko, and
Rimidi), Companion had more updates to share in what was easily its largest exhibit ever. The Companion
InPen app now pulls in Dexcom data through not only Apple Health, but also through the API for Android
users (previously only iOS users could view their CGM data); Companion has made its API available, and
Tidepool is among those who have begun pulling injection data; it is now possible to pair multiple InPens to
the app (a big ask from the pediatric population who tend to like having pens in multiple locations); and
minor tweaks to the Insight report in response to HCP feedback (e.g., it no longer assumes missed meal
boluses, but pings the user to confirm that they did in fact eat and not bolus). It's great to see Companion
continuing to iterate in response to user requests and invest in critical software/interoperability
improvements in this nascent category.

▪ Companion's post-market study comparing InPen to traditional (non-connected)
MDI, using FreeStyle Libre to assess time-in-range as the primary endpoint at three and six
months, is still recruiting (n=60). The trial is taking place at Hoag Hospital under the direction of
whip-smart, tech-savvy endo Dr. David Ahn. Results will hopefully read out later this year, though
no exact timing was shared.

Dexcom

Dexcom's booth showed off G6 and Clarity, with a big bold sign: "Zero Fingersticks. Zero Scanning. First
Interoperable CGM." The booth had a larger-than-ever focus on the push to pharmacy distribution. Signs and
flyers (see below) advertised a "Pharmacy First" message, building on Dexcom's earlier "CGM First" campaign
to encourage CGM prescription for MDIs. As of 1Q19, Dexcom had contracts in place for >50% of US covered
lives in the pharmacy (including new addition Cigna), but far less than 50% of the business was actually
flowing through the pharmacy (i.e., the vast majority of US sales are still through DME). Getting into the
pharmacy clearly remains a focus to reduce hassle and compete with FreeStyle Libre, but it's clear that even
getting a majority of Dexcom's business shifted to this channel will take quite a while. Our anecdotal
experience getting G6 in the pharmacy (Aetna & Walgreens) has been challenging.
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EOFlow

The EOFlow booth displayed it EOPatch pump, a three-day, disposable insulin patch pump with a 200U
insulin reservoir. At just 23 g, the booth representative highlighted that EOPatch is "lighter than the
competition" and can be programmed with eight different basal/bolus regimens. The pump is controlled with
a dedicated controller and has a mobile app for viewing and sharing data. EOFlow CEO Mr. Jesse Kim
anticipates an EOPatch launch in Korea in the next two-to-three months, aligning with EASD expectations for
a 2H19 lunch. The company will submit EOPatch to the FDA later this year, hoping for a US launch in 2020.
At EASD in October, EOFlow said it had already submitted to the FDA, implying timing is about a year
delayed. As part of its JDRF-funded project to develop an all-in-one integrated closed loop system called
EOPancreas, EOFlow will first develop a separate closed loop system (EOAPS) with its EOPatch pump,
TypeZero (Dexcom) algorithm, and an unnamed CGM. EOFlow currently has a partnership with Chinese
CGM company PocTech, but Mr. Kim hinted at the possibility of partnering with other CGM companies as
well - Dexcom would be the obvious choice here, as it owns TypeZero. A clinical study testing EOAPS is set to
begin this year in Columbia (an unconventional choice), to be followed by studies in Korea. Mr. Kim expects
to launch EOAPS in Korea in 2020. While Mr. Kim could not comment on the details of the ongoing effort to
develop EOPancreas, a prototype was on display.

Glooko

The Glooko booth included a demonstration of its Mobile Insulin Dosing System (MIDS) for titrating basal
insulin in type 2 diabetes. Although MIDS has been FDA cleared since February 2018, a booth representative
shared that it is only "just starting" to commercially launch. Glooko has agreements and pilots "with a
handful" of clinics to slowly introduce MIDS. In taking this "soft launch approach," Glooko hopes to gather
and incorporate feedback from users before rolling out on a larger scale - very smart. We also learned more
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about Glooko's recent involvement with T1D Exchange's Quality Improvement Collaborative (QIC). As we
reported just before ADA, Glooko will provide de-identified, aggregate data to T1D Exchange for the purposes
of determining best practices across the QIC's 11 clinics - prior to Glooko's participation, T1D Exchange relied
on EHR data only. This partnership will greatly expand T1D Exchange's abilities to draw insights from the
QIC. Glooko will not receive any of the data nor will it be responsible for analysis.

Glutalor

In a update from Glutalor's iWel CGM data at ADA 2017, reps claims that the 10-day, factory-calibrated
water-resistant CGM is CE-marked and will launch in the EU by the end of this year. The company hopes to
receive FDA approval in 2Q20 and has already begun a pre-submission evaluation with the FDA. Glutalor will
conduct a pivotal trial to support FDA submission in 185 adults and 185 children down to age two. In
preparation of its EU launch, Glutalor is in discussions with BGM companies to help expand commercial
reach - similar to what Sanvita/LifeScan and Ascensia/POCTech are doing. (Whether any of these off-the-
radar CGMs actually make it market remains to be seen.) iWel has no separate insertion device: the sensor is
loaded manually into the transmitter, which lasts six months, and then the entire device is inserted into the
arm by manually pressing it in. Glucose readings are taken every three minutes and can be sent to "any smart
device." The booth representative emphasized that Glutalor can produce its sensor at a cost lower than any
other player on the market, estimating that production is $1.50/sensor. The company's new line can produce
5,000 sensors/day and is being moved to the US this week. Full production is slated by the end of July. The
representative claimed that the sensor is small enough to be placed inside a patch pump. To this end, Glutalor
is in discussions with pump and algorithm companies to potentially develop an integrated AID system. He
pointed out that, given the low sensor cost, limiting sensor wear-time to three days for a patch pump would
not be restrictive. According to advertising on the booth, the next gen CGM will be disposable and waterproof.
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Glytec

At Glytec's booth, we were eager to learn more about the pipeline, specifically the Therapy Advisor clinical
decision support software. Per a press release just before ADA, the company is actively engaged with FDA in
the 510(k) process for the Therapy Advisor, which purports to optimize "all diabetes medications." Taking into
account guidelines from ADA, AACE, ACE, and EASD, as well as patient demographic and clinical data, the
software will lead the HCP to two treatment recommendations and specify the pros and cons of each.
Impressively, the system also aims to take into account patient ability and preferences, such as if they are on a
weight loss program (solution: exclude products with weight gain side effect), if they have cognitive
impairment (solution: exclude complex regimens), or if affordability is an issue (solution: direct to more cost-
sensitive medications). It will even be able to use CGM data as the glycemic input. This product could be a
gamechanger for HCPs, assuming it lives up to the ambitious goals and can find a go-to-market business
model. Still, this sort of decision support software could be fantastic, given HCPs' limited time, all the patient
factors in play, staying up to date on professional guidelines, and all of the therapy options now available. We
see especially big potential for PCPs. We're not sure when this could come to market. The most obvious
correlate in our minds is Watson for Oncology, which infamously flopped despite big promising to
recommend the best cancer treatments to doctors globally. Clinical decision support hasn't quite taken off yet
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in diabetes; despite at least five FDA-cleared basal insulin titration apps and DreaMed's FDA-cleared pump
settings adjustment decision support system, commercial rollout and uptake have been limited - considering
the number of clinics and patients who stand to benefit. How will this landscape look when Therapy Advisor is
set to launch, and how can Glytec hit the ground running commercially?

Insulet

Insulet's gleaming booth proudly advertised the US launch of Dash, the long-in-development Bluetooth-
enabled PDM and pod that was FDA cleared one year ago and began its full market release in April. The Dash
PDM is smaller and lighter in person than we remembered, with a terrific touchscreen user experience,
friendly branding, and "podder" packaging. True to form, a sign at the top of the booth memorably gleamed,
"Say goodbye to MDI," and we expect Dash will help Insulet remain strong on MDI market expansion even as
it takes time to catch up on automated insulin delivery. We had a chance to speak with Insulet's Chief
Commercial Officer Bret Christensen, who again confirmed that 50% of patients in the pharmacy have a <$35
copay for Dash - that includes the free PDM and often a 90-day supply of pods! In other words, many Dash
users will pay less than $150 per year with no deductible for their pump supplies! Mr. Christensen
emphasized that "Payers are loving" the 100% pay-as-you-go model - with no four-year lock in or major
upfront cost - as it takes the financial risk out of paying for a pump. The average tenure of many payers'
patients is ~2.5 years, he told us; this makes four-year, multi-thousand-dollar investments in durable pumps
a big ask. As of 1Q19, Insulet had coverage in place for 130 million lives - mostly in the pharmacy - meaning
that ~1/3 US Omnipod users have access to Dash at launch. We expect Insulet's Horizon hybrid closed loop
will be the first AID system to launch in the pharmacy, quite a cool milestone.
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LifeScan

LifeScan debuted its new OneTouch Delica Plus, a lancing device with 13-depth settings and 50% less
vibration to provide "a virtually painless" experience. Delica Plus has been available in the EU for a "few
months" and is expected to be available broadly in the US starting next month. Representatives were unable
to comment on LifeScan's recent agreement with Sanvita Medical to market and distribute Sanvita's CGM
products. Per the announcement in May, launches are expected in North America and select European
countries as early as "mid-2020," followed by expansion into other markets. Perhaps we'll hear more details
later this year at EASD.

Medtronic

Medtronic's expansive booth had focused on the MiniMed 670G and latest real-world data (in ~120,000
users), with a notable video showing screenshots of its pipeline - including the MiniMed 780G advanced
hybrid closed loop with automatic boluses (began pivotal trial during this ADA; >80% time-in-range goal;
launch ambitiously expected by ADA next year), Personalized Closed Loop (FDA submission in November
2020-April 2021), the Synergy fully disposable CGM (FDA submission in November 2020-April 2021), and
the ambitious goal to make a combined seven-day-wear CGM/insulin infusion set (Project Duo). This is a very
forward-looking, ambitious product plan and timeline. See our coverage above of Medtronic's ADA 2019
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Diabetes analyst briefing for more details on these. A slide advertised that the new 670G transmitter has made
it twice as easy to enter and stay in Auto Mode, driving 85% time in Auto Mode user in real-world use
(comparing 30 days before vs. 30 days after launching the transmitter). A bar graph showed the rise in time-
in-range with various therapies (see below), showing that 670G is the only one to reach above 70%. (Of note is
that Tandem's Control-IQ pivotal trial at this ADA also showed 71% time-in-range.) The marketing across the
booth was strong, and we think Medtronic is moving full speed ahead in prompting more automated insulin
delivery.
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One Drop

One Drop has launched eight-hour glucose prediction for type 2s on basal insulin, those with prediabetes, and
those with gestational diabetes (all iOS only), building on last fall's launch of 12-hour forecasts (based on
limited fingersticks) for type 2s not on insulin. Support for all people with diabetes on BGM or CGM
(including basal-bolus) is expected "soon." Within the glucose projection screen, the app displays a
customizable target range, and indicates to the user how much time they are likely to spend in this range over
the next eight hours. VP of Data Science Operations Dr. Dan Goldner told us that people will enjoy and
respond to the gamified aspect; if they see that they are likely to spend 70% time in-range over the subsequent
hours, they might adjust behavior or medication accordingly to boost that number higher - based on our
experience with Dexcom's Clarity, we very much agree with this. Nudges and suggestions from the app, such
as "A short walk after a meal can reduce blood glucose levels," could give the user a leg up in the "game" - we
don't get that now with Clarity and would love to! Indeed, we like this idea of tying communication to
motivation and look forward to understanding the real-world accuracy and clinical impact. One Drop had two
late-breaking posters at this ADA - 49-LB (on the 12-hour forecasts) and 48-LB (on A1c impact) - covered in
the table above. One Drop reps also foreshadowed movement into conditions beyond the current offerings of
diabetes, prediabetes, and gestational diabetes, with future potential offerings for hypertension and
hypercholesterolemia. The company will begin shipping connected weight scales and/or blood pressure cuffs
to individuals who can benefit, following a trend set by Livongo, Omada, and others.
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Senseonics

The Senseonics team was out in full force near the front door of the exhibit hall, celebrating its one-year
anniversary of FDA approval for the 90-day implantable Eversense CGM. The crowded booth included
sections dedicated to Eversense, Eversense XL (180 day), the Eversense Diabetes Management System (DMS)
data platform for clinicians, and the Patient Access Bridge Program, plus an insertion/removal demo station -
we found the latter particularly valuable. A cool Eversense bus was positioned at the back of the exhibit hall,
equipped with two insertion/removal demo stations and plenty of representatives. Eversense just received the
non-adjunctive dosing indication, just approved by the FDA on the eve of ADA. We expect that clinicians will
become more aware of the approval once the updated app launches "early" in 4Q19, allowing patients to make
dosing decisions with Eversense (which they are already doing) and, notably, enabling Medicare coverage -
the latter is very exciting. For more on Senseonics' pipeline, plus the first US Eversense real-world data, see
the CGM section above.

SOOIL

At the SOOIL booth, we learned that the company expects to submit its Dana pump with smartphone control
to the FDA this year - a likely delay from the company's ATTD expectation for a US launch by end of 2019.
SOOIL will submit Dana as an ACE pump and is in discussions with an insulin company regarding a pivotal
trial. We weren't surprised that the company's bold promise at ADA 2018 to launch an open protocol,
smartphone-controlled insulin pump in the US by ADA 2019 has not been realized. At the time, SOOIL's
Justin Walker claimed he was approached by the FDA at the JDRF/Helmsley interoperability workshop last
April and asked to write the iPump protocol. Since then, Tandem's t:slim X2 pump has become the first ACE
(alternate controller enabled) "iPump" to be cleared by the FDA - we assume SOOIL did not play a role in
informing the FDA's (fairly straightforward) special controls for the ACE category. Importantly, SOOIL is no
longer the only company planning to launch a pump with smartphone control in the near future: Tandem
expects to receive FDA clearance for t:sport with smartphone control before the end of 2020; and Insulet
plans to launch Omnipod Horizon hybrid closed loop in 2H20 with personal smartphone control, initially
only on Samsung Galaxy phones. Medtronic is also working on smartphone control, though that is not slated
until personalized closed loop (FDA submission until November 2020-April 2021).

Tandem

Tandem's bright booth at the front of the exhibit hall advertised Basal-IQ, using the same tagline as we've
seen since the US launch last August: "Basal-IQ predicts and helps prevent lows with zero fingersticks." This
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is compelling! Screens dotted along the edge of the booth showed the upcoming secondary display mobile app
for the t:slim X2 pump (see below), which looks fantastic - it combines t:slim X2 pump and Dexcom G6 CGM
together. As of 1Q19, a launch of the app was expected this summer - perhaps by AADE? When we stopped by,
reps were eagerly anticipating the Control-IQ pivotal trial results - which came out here and were excellent.

www.closeconcerns.com 160

http://www.closeconcerns.com/knowledgebase/r/f91ea821#Mobile_app_for_t:slim_X2_to_launch_this_summer_focused_on_wireless_pump_uploads_ultimate_goal_of_smartphone_control
http://www.closeconcerns.com/knowledgebase/r/a825c97c#Terrific_Tandem_Control-IQ_Pivotal_Trial:_2.6_HourDay_Gain_on_TIR_and_0.3_A1c_Advantage_vs._SAP_t:slim_X2G6_Staggering_92_of_Six_Months_Spent_in_HCL_FDA_Filing_in_Coming_Weeks_Launch_This_Year


www.closeconcerns.com 161



Tidepool

The Tidepool booth was modest in size but not in excitement, as reps detailed Tidepool Loop and the two new
partner additions as of this ADA: Dexcom (G6) and Medtronic (future Bluetooth ACE pump and Guardian
Sensor 3 iCGM) have signed on as official Tidepool Loop partners. At a panel during the middle of FDA,
Tidepool CEO Mr. Howard Look said that Dexcom is the official CGM partner - presumably meaning it is the
only available iCGM at the moment - though obviously future iCGMs will also integrate (Medtronic included,
at least theoretically). Tidepool reps noted that enrollment in the Jaeb-run DIY Loop observational study shot
up after DIY Loop became compatible with Omnipod; currently, ~550 people are enrolled in the study and
actively sharing data, with another 100+ who have enrolled and ordered a RileyLink, but have not actually
started to Loop yet. We conservatively estimate that >2,500 people are using the DIY Loop iPhone app
globally; 75% of current orders are coming through to use Omnipods.
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Virta

Virta sported its first booth ever at a diabetes conference, a small exhibit on the periphery of the hall. In our
conversations around the conference, some people had not yet heard of Virta and its low carb/high fat +
continuous remote care intervention to put type 2 diabetes in remission - there was a lot of enthusiasm
around the company in our discussions. Recently, the company published two-year data showing sustained
engagement, weight and A1c reductions, diabetes "reversal," and impressive medication elimination
(especially in insulin users). We're not sure how many people have enrolled/completed Virta's program, but
we learned that the company currently employs 25 health coaches and five MDs who administer remote care
and medication optimization. This is part of the magic, that is for sure - from what we have heard, they are
doing a very strong job making people feel successful. Each participant reportedly engages with coaches an
average of 2-3 times monthly; for every 1,000 users, that means each coach is engaging in ~80-120
touchpoints per day. We also learned that Virta providers employ CGM through the clinic - they are not
shipping CGM directly, but the MDs can prescribe assuming a patient is covered/wants to pay out-of-pocket.
We hope they are using intermittent CGM, which is a great start for patients to understand where they are on
the glycemic landscape.

Voluntis

Voluntis shared with us that Insulia's (basal insulin titration app) NPH module has been CE marked and is
under FDA review. Insulia is also currently piloting in the UK, and available in France, Germany, and Canada,
in addition to a number of US states. The company is optimistic that new CPT codes for remote patient
monitoring - 99453, 99454, and 99457 - will drive greater uptake from the provider side in the US. 99453 is
for remote monitoring equipment setup and training, 99454 is for remote monitoring each thirty days; and
99457 is remote monitoring treatment management services (20+ minutes in a month). It remains to be seen
if these codes will significantly shift the economics of caring for insulin-using patients, but any nudge, along
with hands on support from the Voluntis team (clinic setup, remote patient onboarding), should move the
needle in the right direction.

TeleDiab-2, a 13-month RCT comparing (i) an Insulia precursor with interactive voice
interface, (ii) the precursor app; and (iii) standard care in 191 type 2s initiating basal insulin, was published
in Diabetes, Obesity, and Metabolism three days ago. The algorithm recommended daily adjustments of basal
insulin doses to target a fasting blood glucose of ~100 mg/dl. Both groups with basal titration saw
significantly greater reductions in A1c (-1.44% with the voice interface and -1.48% with the app) than the
standard care group (-.92%). Mild hypoglycemia was similar across groups. The study system isn't exactly the
same product as Insulia, but it still supports the efficacy of basal insulin titration generally, as well as
Voluntis' app (think positive data in a study of Dexcom G4 CGM supporting G6 efficacy).

- By Adam Brown, Albert Cai, Brian Levine, Maeve Serino, Kayley Wolf, and Kelly Close
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