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OPENING CEREMONY

OPENING LECTURE - THE NEW FACE OF DIABETES
C. Mathieu

University Hospitals Leuven - KU Leuven, Endocrinology,
Leuven, Belgium

Since the first clinical use of insulin, more than one hundred
years ago, the face of diabetes has dramatically changed. Dia-
betes turns out to be a ‘hydra’ with many faces, with many
pathophysiological routes, with many diagnostic paths and
more importantly with many therapeutic opportunities. The last
20-30 years have seen an explosion in our knowledge and in our
therapeutic approach of people living with diabetes, ranging
from the introduction of novel insulins and novel technologies
for measuring glucose and administering insulin, to the avail-
ability of direct organ protecting agents and disease modifying
therapeutics, in particular in type 2 diabetes, but more recently
also in type 1 diabetes. Research is moving on rapidly, with the
promise of precision medicine for all just around the corner. In
the whirlwind of progress, it will remain important to stay fo-
cused on what really matters: the quality of life of the person
living with diabetes. For people to live longer and healthier
lives, not only tools and techniques are important, but even
more so education, motivation, accompaniment of the person
living with diabetes. Making the person with diabetes a member
of the multidisciplinary team will ultimately determine success.
The way we communicate all the novelties and make them
matter, really matter for those with diabetes, is crucial and we
should never forget that there are as many faces to diabetes as
there are people living with this disease. Importantly, we need
to strive for an all-inclusive strategy in diabetes care: access to
care should be there for all... independent on age, gender,
where you are born in the world, your socio-economic status....
And probably that is the greatest challenge to be faced in the
next years. A challenge however this community can and WILL
overcome.

1S002 / #172

PLENARY (1) - CGM USE IN TYPE 2 DIABETES AND
BEYOND

USE OF CGM WITH PEOPLE WITH DIABETES TYPE 2
NOT TREATED WITH INSULIN

R. Bergenstal

International Diabetes Center, Healthpartners Institute,
Minneapolis, United States of America

Today’s Headlines for CGM use in T1D:

“CGM-First,” “CGM-Standard of Care,” “CGM- Most
significant advance in diabetes management since the discovery
of insulin!™

Today’s Headlines for CGM use in T2D non-insulin users:

Amer. Board Internal Med- Choosing Wisely campaign pro-
motes clinician-patient conversations about avoiding unneces-
sary care ... like this example, ‘“Don’t routinely recommend
daily home glucose monitoring for patients who have Type 2
diabetes and are not using insulin.”

What is the nature of the data we have today on CGM use
in T2D non-insulin users?

Intriguing - survey data; ‘“‘they say it helps...

Interesting - pilot data; ““I think™ it might help...

Innovative - technology programs; CGM ‘‘seems to” help
patients...

Incomplete - registry data, hints at populations of PwD who
do better, so ““maybe it does” help...

Informative - trials using CGM in T2D patients on insulin
resulted in glycemic improvement compared to using SMBG,
but minimal insulin dose changes were made, with the con-
cluding summary, “‘It must have been CGM guided llfestlye
changes.”

Insistent - powerful anecdotes, and voices of people with
diabetes not on insulin, saying ‘“FOR SURE IT HELPS!”
“Please - Listen to me.”

What do we need to do for CGM to become a standard of
care in T2D non-insulin users?
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Determine - how A1C and CGM data align/coexist in the
management of diabetes

Define - the outcome(s) we are trying to achieve with the help
of CGM

Decide - if CGM data and profiles can facilitate healthy
lifestyle choices

Deliberate - on the role of CGM in helping the selection of
high value diabetes drugs

Decipher - CGM user registry data by separating out and
evaluating T2D non-insulin users

Design - RCT’s and robust real-word evaluations to dem-
onstrate the value of CMG in non-insulin users

My prediction is that after we Investigate and Discuss the
“I,” and “Dg” above we will want to rewrite a headline for
people with T2D not using insulin that reads something like: “Of
Course CGM Should Be Part of Diabetes Education, Man-
agement and Support for All People Living with Diabetes.”

IS003 / #173

PLENARY (1) - CGM USE IN TYPE 2 DIABETES
AND BEYOND

USE OF CGM WITH PEOPLE WITH DIABETES TYPE 2
TREATED WITH BASAL INSULIN ONLY

L. Leelarathna

Manchester University NHS Foundation Trust, Manchester
Diabetes Center, Manchester, United Kingdom

Glucose monitoring is central to safe and effective management
for individuals with type 2 diabetes using insulin. It is estimated that
approximately 30% of people living with type 2 diabetes in the USA
are treated with insulin, with about two-thirds using basal insulin
without prandial insulin. However, only about one-third of those
individuals using insulin achieved HbA1c¢ of less than 7.0%. Recent
data also suggest there had not been much improvement in glycaemic
outcomes in the USA between 2005 and 2016. Real-time (rtCGM)
and intermittently scanned continuous glucose monitoring (isCGM),
by providing frequent glucose measurements, low and high glucose
alerts, and glucose trend information can better inform diabetes
management decisions compared with episodic self-monitoring with
fingerstick glucose. Studies have demonstrated that CGM improved
glycaemic control in individuals with type 1 diabetes and with type 2
diabetes using insulin regimens with basal plus prandial insulin.
However, the role of CGM in individuals with type 2 diabetes using
less-intensive insulin regimens is not well defined. Key Objectives of
this lecture include: Understand the status of current glycaemic
control in people with type 2 diabetes Glycaemic profiles of patients
with type 2 diabetes using basal insulin HbAlc, sensor-based and
other outcomes from studies investigating the efficacy and safety of
continuous glucose monitoring in people with T2DM only on basal
insulin Impact of CGM on patient-reported outcomes and quality of
life Use of SGLT?2 inhibitors and GLP-1 in studies investigating
CGM Mechanisms underpinning the improved outcomes Cost-
effectiveness Gaps in evidence-based and future studies

1S004 / #174

PLENARY (1) - CGM USE IN TYPE 2 DIABETES AND
BEYOND

USE OF CGM IN THE CYSTIC FIBROSIS POPULATION
M. Putman

Massachusetts General Hospital, Endocrinology, Boston,
United States of America

ATTD 2023 INVITED SPEAKER ABSTRACTS

Cystic fibrosis related diabetes (CFRD) affects up to 20% of
adolescents and 50% of adults with cystic fibrosis (CF). Although
CFRD shares some characteristics of type 1 and type 2 diabetes, it
is a unique form of diabetes caused primarily by insulin deficiency
from progressive islet cell dysfunction and destruction related to
underlying pancreatic exocrine disease and fibrosis. At present, the
oral glucose tolerance test (OGTT) is recommended annually in
adolescents and adults with CF to screen for CFRD, but screening
rates have historically been suboptimal, particularly among adults.
Insulin is the only recommended treatment for CFRD, but this can
add substantial treatment burden to an already medically complex
patient population. Continuous glucose monitoring (CGM) has
been validated in people with CF, and CGM measures have been
correlated with important clinical outcomes such as pulmonary
function and nutritional status. Emerging data suggest that CGM
may identify people at risk for the future development of CFRD
and may be a promising approach for the diagnosis of CFRD, but
prospective longitudinal studies investigating this as a tool for
CFRD screening are greatly needed. Although data are very
limited, CGM may also have a beneficial effect on the man-
agement of CFRD, including in combination with hybrid closed
loop insulin pumps, offering the potential for improved gly-
cemic control and decreased diabetes treatment burden. In
summary, CGM technology may be particularly useful for ad-
dressing current challenges unique to CF, but further studies are
needed to investigate the use of this tool in the screening, di-
agnosis, and management of CFRD.

IS005 / #175

PLENARY (1) - CGM USE IN TYPE 2 DIABETES
AND BEYOND

THE VISION OF THE FUTURE OF CGM IN TYPE 2
DIABETES

S. Garg

BDC, Pediatrics And Internal Medicine, aurora, United States
of America

With the increasing number of people diagnosed with both
type 1 and type 2 diabetes and related healthcare costs, it is
imperative that we find easier ways to manage diabetes remotely
and empower self-diabetes management. Recently, the JDRF
launched Type 1 Diabetes (T1D) Index where they revealed stark
disparities in T1D life expectancy by countries. They also project
a 66-116% increase in the prevalence of T1D by 2040. Over the
last three years, many new continuous glucose monitors (CGMs)
have been approved in Western Europe and the USA. We have
come a long way in the past 28 years from the first CGM being
iPro, developed and launched by MiniMed (now Medtronic
MiniMed, Northridge, CA, USA). Many CGM terminologies
have been used, such as retrospective vs real-time, real-time vs
isCGM, and adjunctive vs non-adjunctive. Now most CGMs are
standalone factory-calibrated devices lasting for 10-14 days. At
the time of this writing, about 8 million people are using a CGM
for their diabetes management, and this number is likely to ex-
ponentially grow to more than 15-20 million in the next 5-10
years. Also, in the near future, we might see another electrolyte
or a ketone measurement being measured continuously through
the same device (CGM + CKM, etc.). The majority of the
available CGMs have a MARD of <10%; and thus, are pretty
accurate for their interoperability with other devices like insulin
pumps. Just like many years ago, Louis Monnier, et al. had
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shown that fasting blood glucose (FBG) values relate better in
individuals with higher Alc and post-prandial blood glucose
(PPBG) values correlate better with individuals with lower Alc
values. Similarly now, Time In Range (TIR) correlates to the
contributions by FBG and PPBG. The research data has clearly
documented that use of CGM improves glucose control, TIR,
reduces hypo- and hyperglycemia, and a higher TIR reduces the
risk of micro- and macrovascular complications. Since the in-
sulin need in patients with T2D has continued to increase, it is
likely that the use of CGM will become the standard of care for
people with both T1D and T2D. It is also likely that many people
with pre-diabetes (T1D and T2D) could be detected before overt
deterioration of glucose control and the risk of diabetic ketoa-
cidosis (DKA). One wonders if glucose could be considered a
vital sign just like blood pressure and heart rate.

1S006 / #180
PARALLEL SESSION - DECISION SUPPORT SYSTEMS

INCORPORATING EXPLAINABILITY
AND INTERPRETABILITY INTO AI-ENABLED
DECISION SUPPORT SYSTEMS

P. Jacobs', A. Espinoza’, R. Dodier’, G. Young', D. Braniganz,
J. Eom*, D. Chenz, C. Mosquera—Lopez], J. El Youssefz,
J. Pinsonault, J. Leitschuh®, L. Wilson®, J. Castle’

"Oregon Health & Science University, Department Of
Biomedical Engineering, Portland, United States of America,
2Oregon Health & Science University, Harold Schnitzer
Diabetes Health Center, SW Pavilion Loop, United States
of America

Artificial intelligence (Al) and the sub-field of machine learning
(ML) are yielding powerful tools that are beginning to impact the
field of diabetes in a number of ways. ML algorithms are being
trained to forecast glucose, to predict meal and exercise events, and
utilized in decision support systems to make insulin dose recom-
mendations. Larger data sets are now becoming available because
of the ubiquity of commercial sensors and these data sets are being
used to train new ML algorithms. A challenge in the use of ML
algorithms in healthcare, is that the algorithms are oftentimes not
interpretable or explainable. An algorithm with high interpret-
ability means that the algorithm is adept at indicating the cause and
effect relationship between an input and an output of the algorithm.
An algorithm with high explainability is designed in such a way
that it is possible to easily understand how an algorithm works and
therefore why it provides a specific forecast or recommendation. In
this talk, I will discuss how we are incorporating interpretability
and explainability into an Al-driven app-based decision support
tool called DailyDose that is used to provide insulin dosing and
behavioral suggestions to people with type 1 diabetes using
multiple-daily-injection therapy. Specifically, I will review several
decision support approaches: (1) a rule-based system, (2) a
k-nearest-neighbor approach and (3) a digital twin approach. I will
discuss the strengths and weaknesses of each of these approaches as
they relate to interpretability and explainability. I will show results
from a recent clinical study on DailyDose that showed that glucose
outcomes could be improved (6.3% increased time in range), but
only when participants followed the recommendations provided by
the app. A rule-based and an Al-based exercise decision support
module within DailyDose will also be described with regards to
interpretability and explainability. I will finally describe how the
recommender engine in DailyDose compares with physician rec-
ommendations and how often the two agree.

1S007 / #181
PARALLEL SESSION - DECISION SUPPORT SYSTEMS

ARTIFICIAL INTELLIGENCE AND DECISION
SUPPORT SYSTEMS

L. Wilson', P. Jacobs®, A. Espinoza®, R. Dodier?, G. Young’,
D. BraniganS, J. E0m3, D. Chenj’, C. Mosquera-Lopez3,
J. El Youssef*, J. Pinsonaulf’, J. Leitschuh?, J. Castle’

!Oregon Health & Science University, School Of Medicine,
Portland, United States of America, 2Oregon Health and
Sciences University, Biomedical Engineering, Portland, United
States of America, >Oregon Health and Sciences University,
School Of Medicine, Portland, United States of America,
“Oregon Health & Science University, Department Of
Medicine, Division Of Endocrinology, Portland, United States
of America

Designing an integrated, scalable decision support and
coaching platform for multiple daily injection therapy Artificial
Intelligence (AI) based decision support tools offer great
promise to improve the care for people with type 1 diabetes who
use multiple daily injections. We designed and tested in a
clinical study a smartphone app decision support tool, Daily-
Dose. This system makes insulin dose adjustment recommen-
dations once weekly driven by an Al-based algorithm. In the
pilot clinical study, we found some participants did not accept
recommendations even when clinically indicated based on
glucose patterns. We conducted interviews with participants at
the completion of the study which indicated involvement of
clinical diabetes care and education specialists and behavioral
health experts may improve uptake and interactions with the
decision support system. However, this type of care is costly
and resource intensive. In order to ensure scalability of the
decision support system, we have designed a follow-up study
whereby those participants not achieving glycemic goals with
decision support app use alone would receive diabetes educa-
tion and behavioral health support tailored to their needs. This
approach may allow for greater scalability and effectiveness.
This presentation will include discussion of (1) qualitative re-
sults from post-study interviews with participants, (2) incor-
poration of these findings into the decision support-app to
improve usability and explainability, (3) development of a web
portal for interaction of diabetes educators, behavioral health
and diabetes providers with app users. These system updates are
important to ensure people with type 1 diabetes are able to
benefit fully from Al-based decision support systems. Lastly,
the design of the next phase multi-site clinical study with
DailyDose will be presented.

IS008 / #182
PARALLEL SESSION - DECISION SUPPORT SYSTEMS

PATIENT REPORTED OUTCOMES IN CLOSED
LOOP STUDIES

K. Hood

Stanford University School of Medicine, Pediatric
Endocrinology & Psychiatry Behavioral Sciences, Stanford,
United States of America

Closed loop (CL) automated insulin delivery leads to gly-
cemic improvements yet there are mixed findings with regard to
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patient reported outcomes (PROs). PROs refer to the subjective
experience of the person using CL and often include topics such
as quality of life, satisfaction, and diabetes distress. Common
methods for obtaining PROs are validated surveys and structured
interviews or focus groups. This presentation covers the results
from CL studies and real-world publications with regard to
PROs, why there are mixed findings (e.g., some studies show
PROs improvements while others show no change), and how we
can improve methods for PROs data collection in clinics and
future studies.

1S009 / #186

PARALLEL SESSION - TECHNOLOGY USE
IN PREGNANCY

AUTOMATED INSULIN DELIVERY IN TYPE 1
DIABETES PREGNANCY - ARE WE NEARLY
THERE YET?

H. MurghXI’Z"?

]University of East Anglia, Department Of Medicine, Norfolk,
United Kingdom, >Cambridge University Hospitals NHS
Foundation Trust, Norwich, Cambridge, United Kingdom,
3N0rfolk and Norwich University Hospitals NHS Foundation
Trust, Diabetes And Antenatal Care, Norwich, United Kingdom

Despite increasing use of continuous glucose monitoring
(CGM) and insulin pumps, the pregnancy glucose targets of
>70% time in range (TIR 3.5-7.8 mmol/L, 63-140mg/dl) ) and
mean glucose 6.0-6.5mmol/L (108-117mg/dl) is often only
reached in the third trimester, which is too late for optimal
neonatal outcomes. Outside pregnancy, hybrid closed-loop
(HCL) insulin delivery systems are associated with improved
glucose levels and early data for T1D pregancy suggest feasi-
bility of use at home and in hospital settings, including after
corticosteroids, and during labour/birth. The Cambridge adaptive
MPC, is the first interoperable HCL android app (CamAPS® Fx)
compatible with several insulin pumps (mylife YpsoPump®,
DANA Diabecare RS® DANA-i®) and with Dexcom G6 sensors
(G6, G7). It offers customizable personal glucose targets which
can be tightened to keep pace with gestational changes in insulin
pharmacokinetics and variations in insulin sensitivity and/or
resistance. Randomised controlled trials are underway evaluat-
ing this and the Tandem t:slim X2%, and Medtronic 780G® HCL
systems. Case reports on other systems including Diabeloop®
(Dexcom G6 with Kaleido® insulin pump) and do-it-yourself
artificial pancreas systems (DIY-APS) are available. This session
will summarize the progress of ongoing HCL studies and
translation into antenatal care.

1S010 / #189

PARALLEL SESSION - EXERCISE IN DIABETES
EXERCISE WITH AUTOMATIC INSULIN DELIVERY
K. Ngrgaard

Steno Diabetes Center Copenhagen, Clinical Science, Diabetes
Technology Research, Herlev, Denmark

ATTD 2023 INVITED SPEAKER ABSTRACTS

Physical exercise with type 1 diabetes is a challenge, regard-
less of whether the insulin is given as multiple daily insulin
injections or insulin pumps. Current consensus guidelines for
avoiding hypo- and hyperglycemia during and after exercise are
available. Recent advances in diabetes technology have led to the
development of automated insulin delivery (AID) systems for
glycemic management of people with type 1 diabetes. However,
little is known about their safety and efficacy around exercise,
which can cause significant and often worrisome disruptions in
acute glycemic control. Although consensus recommendations
exist for exercise management with AID, the guidance is based
on first-generation AID systems. Therefore, it is unknown how
best to use the latest diabetes technologies around exercise.

In this presentation, data from new and ongoing studies that
have investigated different glucose management strategies for
training with the different generations of AID systems will be
discussed. In addition, possible future management options for
spontaneous exercise during AID treatment will be discussed.

1S011 / #190
PARALLEL SESSION - EXERCISE IN DIABETES

IS TECHNOLOGY USEFUL FOR BREAKING DOWN
BARRIERS TO EXERCISE IN DIABETES?

D. Zaharieva', V. Ritter’, M. Desai’, P. Prahalad’,
D. Scheinker’, K. Hood', F. Bishop], A. Addald’, M. Riddell’,
M. Tanenbaum’, D. Maahs'

!Stanford University, Pediatrics, Stanford, United States of
America, 2Smnf0rd, Quantitative Sciences Unit, Stanford,
United States of America, >Stanford, Management Science And
Engineering, Stanford, United States of America, *York
University, School Of Kinesiology And Health Science, Toronto,
Canada, °Stanford, Medicine, Stanford, United States

of America

Clinical exercise guidelines recommend that children should
aim to achieve at least 60 minutes of moderate-to-vigorous
physical activity (MVPA) daily, but many youths with type 1
diabetes (T1D) are falling short of these recommendations. For
individuals with T1D, exercise and physical activity can lead to
disturbances in glycemia without proper preparation and im-
plementation of these strategies. Some common strategies in-
clude insulin dose adjustments and/or carbohydrate feeding to
reduce the risk of hypoglycemia during exercise. In addition to
barriers such as lack of motivation to exercise and fear of hy-
poglycemia, exercise interventions in adults with T1D have been
shown to be acceptable and feasible to deliver. Our team at
Stanford is currently implementing a structured telehealth exer-
cise education program in newly diagnosed youth with T1D. The
exercise pilot study is part of the larger Teamwork, Targets,
Technology, and Tight Control 4T Study that started youth with
new-onset T1D on continuous glucose monitoring (CGM)
technology, physical activity trackers, and exercise education
approximately 1-month after diagnosis. This study also exam-
ined the potential association between physical activity and
glycemia on active days in youth with T1D. We present data
from focus groups aimed at understanding the parental and youth
experiences in exercise education after T1D diagnosis and also
benefits and challenges with real-world use of physical activity
trackers.
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1S012 / #191
PARALLEL SESSION - EXERCISE IN DIABETES

PHYSICAL ACTIVITY WITH LONG
AND ULTRA-LONG-ACTING BASAL INSULINS

L. Bally

University Hospital Bern and University of Bern, Department
Of Diabetes, Endocrinology, Nutritional Medicine And
Metabolism, Bern, Switzerland

The use of long and ultra-long acting basal insulins exposes
people who are physically active to insulin levels that are entirely
different from normal physiology. Consequences involve
exercise-induced hypo- and hyperglycaemic excursions, alter-
ations in substrate utilization and post-exercise metabolism.
Large variations in individual clinical needs (e.g. purpose for
engagement in exercise) introduces additional complexity.
However, several pro-active strategies, including variation of
exercise intensity, use of digital tools, pharmacological agents
and nutritional strategies can help people on long and ultra-long
acting basal insulins achieving maximal benefits from being
physically active.

1S013 / #192
PARALLEL SESSION - EXERCISE IN DIABETES

AUTOMATED DETECTION OF MEALS
AND EXERCISE EVENTS IN PEOPLE WITH DIABETES

A. Cinar

Lllinois Institute of Technology, Chemical And Biological
Engineering, Chicago, United States of America

Background and aims The occurrence of several factors that
disturb glucose homeostasis must be detected In real time to
develop fully-automated insulin delivery (AID) systems.
Meals, physical activities (PA) and acute psychological stress
(APS) events should be detected and their characteristics should
be determined to compute the optimal insulin doses to be in-
fused by the AID system or suggested to a user in an advisory
system. Methods Machine learning techniques ranging from
support vector machines and decision trees to qualitative trend
analysis and deep neural networks, along with systems engi-
neering and multivariate statistical techniques can detect the
occurrence of specific events, discriminate between different
types of events and estimate the characteristics of the specific
event (carbohydrates in a meal, intensity of PA, type of APS).
Processing of signals from CGMs or wearable devices to filter
out signal noise and motion artifacts, imputation of missing
data, generation of features from measured variables and
pruning of features to minimize collinearity in information
improve detection and diagnosis accuracy. Results Various
techniques can infer events that have occurred from CGM
values reported (yielding feedback information) or from
wearable device data as the event is occurring, well before it
affects CGM readings (feedforward disturbance information
that will affect glucose levels). Estimates of carbohydrates in a
meal based on CGM data can provide miniboluses of insulin
during a meal, Detection of physical activity type and estimates
of energy expenditure inform the control algorithm of the AID
system to enable adjustments of insulin infusion doses. Dis-

A-5

crimination between PA and APS prevent incorrect dosing of
insulin based on erroneous assumption that an increase in heart
rate would always indicate PA. Conclusions The quest for
fully-automated AID systems benefit from leveraging real-time
data provided by wearable devices such as activity wristbands.
Signal processing, systems engineering and machine learning
techniques that can work with data generated in free living must
be used for generating reliable information for use by the AID
system.

1S014 / #198

PARALLEL SESSION - RESOLVING HYPOGLYCEMIA
LEARNINGS FROM THE HYPO-RESOLVE PROJECT
B. De Galan"*?

"Radboud University Medical Center, Internal Medicine,
Nijmegen, Netherlands, *Maastricht University, Carim School
For Cardiovascular Diseases, Maastricht, Netherlands,
’Maastricht university medical center+, Internal Medicine,
Maastricht, Netherlands

Therapeutic insulin is lifesaving for many people with dia-
betes. However, despite 100 years of experience and many in-
novations, its use is still associated with elevated risks of
hypoglycaemia, the burden of which impacts considerably on
many aspects of daily life with diabetes. Hypoglycaemia re-
mains a major barrier to achieving optimal glucose control,
reduces quality of life, increases health care demand and costs,
and is associated with cardiovascular events, cognitive decline
and death. The Hypoglycaemia REdefining SOLutions for
better 1iVEs (Hypo-RESOLVE) project is a public-private
partnership that aims to increase our understanding of hy-
poglycaemia through a comprehensive multilevel approach in
order to reduce the burden of hypoglycaemia. One of the ac-
tivities is the construction of the Hypo-RESOLVE database,
which contains data on hypoglycaemia from 98 clinical trials on
insulin treatment among 60,000 participants with type 1 or type
2 diabetes, analysis of which will reveal better insight into the
consequences of and risk factors for different levels of hy-
poglycaemia. In addition, the embedded 10-week Hypo-
METRICS study will examine the psychological, clinical and
health-economic impact of sensor-detected low interstitial
glucose values and its relevance as compared to patient-
reported hypoglycaemia. A large hypoglycaemic glucose clamp
study, conducted among over 100 people with type 1 or type 2
diabetes, aims to reveal potential mechanisms underlying the
association between hypoglycaemia and cardiovascular dis-
ease, focussing on inflammatory parameters and cardiac func-
tion. Qualitative research and a quantitative survey examine the
widespread impact of hypoglycaemia on various aspects of
quality of life, diabetes distress and related aspects in people
with or affected by diabetes Finally, the basic science compo-
nent of the project will reveal novel pathways of hypoglycae-
mia sensing, so as to better understand the pathophysiology of
impaired awareness of hypoglycaemia. Data from Hypo-
RESOLVE will provide the evidence needed to solidify the
current and widely adopted International Hypoglycaemia Study
Group (IHSG) 3-level classification of hypoglycaemia. Col-
lectively, the outcomes of Hypo-RESOLVE will advance our
understanding of hypoglycaemia, so as to alleviate its burden
and improve the lives of people with diabetes.
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PARALLEL SESSION - EMERGING TREATMENT
OPTIONS FOR OBESITY AND TYPE 2 DIABETES

GLP-1 ANALOGS FOR THE TREATMENT
OF OBESITY

M. Jensterle Sever'?

]University Medical Centre Ljubljana, Department Of
Endocrinology, Diabetes And Metabolic Disease, Ljubljana,
Slovenia, > University of Ljubljana, Faculty Of Medicine,
Ljubljana, Slovenia

The classic approach to obesity treatment is a “‘treat to fail-
ure’”’ model. If patients fail to lose weight or regain lost weight,
they progressively escalate in a stepwise fashion to more inten-
sive therapies, from lifestyle/behavioural therapy to pharmaco-
therapy and bariatric surgery.

Weight loss that is associated with clinically impactful out-
comes for most adiposity based chronic disease (ABCD) is 10 to
20%. The marked increment in efficacy of modern anti-obesity
medications (AOMs) permits the weight loss within this range of
magnitude as a new treatment target. The first AOM that fully
enables such “‘treat to target’ approach is GLP-1 receptor ago-
nist (RA) semaglutide 2.4 mg.

The safety and efficacy of semaglutide was evaluated in The
Semaglutide Treatment Effect in People with Obesity (STEP)
Phase 3a clinical development program. STEP 2 enrolled pa-
tients with overweight or obesity with type 2 diabetes (T2D),
while the remaining STEP studies (STEP 1, 3 and 4) enrolled
patients with overweight and at least one weight-related co-
morbidity or obesity without T2D. Semaglutide safely produces
210% placebo subtracted weight loss in 69.1-75.3% of patients
without T2D and in 45.6% of patients with T2D. The estimated
treatment differences for semaglutide versus placebo were 10.3
to 17.4%. More than half of patients lost 215%, up to 35% of
patients were able to achieve >220% weight loss as an adjunct to
lifestyle. In STEP 5 semaglutide led to clinically impactful and
sustained weight loss of 15.2% at week 104 in adults with obesity
without T2D, along with improvements in weight related car-
diometabolic risk factors. The ongoing study SELECT was de-
signed to see if semaglutide may reduce the risk of having
cardiovascular events in patients with prior cardiovascular dis-
ease and will be completed in 2023.

Significantly more females than males in STEP 1, 3 and 4,
while in STEP 2, a distribution between females and males was
more even. Understanding some inter-sex related difference in
efficacy and some sex-specific effects of GLP-1 RAs is im-
portant to further improve therapeutic approaches in obesity
care. GLP-1 RAs is being studied in women with obesity and
polycystic ovary syndrome (PCOS). The ovulation rate and
menstrual frequency improved with GLP-1 RAs exenatide and
liraglutide. Short-term preconception intervention with exena-
tide resulted in an increase of natural pregnancy rates in over-
weight and obese women with PCOS. A pilot study showed that
preconception treatment with liraglutide increased pregnancy
rates for patients with PCOS undergoing in vitro fertilization
who responded poorly to first line reproductive treatment. In
another pilot study liraglutide was superior to testosterone re-
placement therapy in improving an overall health benefit in men
with obesity-associated functional hypogonadism after lifestyle
intervention failed.
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The great advances are being seen in the use of GLP-1 re-
ceptor agonists in combination with multi-agonist unimolecular
peptides, such as glucose dependent insulinotropic polypeptide
(GIP), gastrin, amylin analogue, and others. GLP-1 RAs and
other developing therapeutic tools will change the way clinicians
approach obesity and the prognosis of many ABCDs.
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PARALLEL SESSION - EMERGING TREATMENT
OPTIONS FOR OBESITY AND TYPE 2 DIABETES

UNIMOLECULAR MULTIAGONISTS (DUAL
AND TRIPLE) FOR THE MANAGEMENT OF OBESITY
AND CARDIORENAL RISK - AN UPDATE

J.P. Frias

Velocity Clinical Research, Clinical Research, Los Angeles,
United States of America

The selective glucagon-like peptide-1 (GLP-1) receptor ago-
nists (e.g., semaglutide, dulaglutide) have gained an ever-
increasing prominence in the management of type 2 diabetes
(T2D) and obesity, and several agents in the class have proven
cardiovascular (CV) benefits. We are now moving into an era of
incretin-based multiagonists. These so-called unimolecular mul-
tiagonists are single molecules that bind to and agonize 2 or more
receptors. Recently, tirzepatide, a dual agonist of the glucose-
dependent insulinotropic polypeptide (GIP) and GLP-1 receptors
was approved by regulatory agencies in the U.S. and Europe. In
the T2D phase 3 SURPASS clinical development program, tir-
zepatide at 5, 10 and 15 mg once weekly demonstrated unprece-
dented glycemic and weight control across the spectrum of the
disease, exceeding that seen with once-weekly semaglutide 1.0 mg
(SURPASS-2) and titrated insulin degludec (SURPASS-3). In
these studies, tirzepatide-treated patients exhibited a dose-
dependent reduction in body weight exceeding a mean reduction
of 10% in each trial, with up to approximately 60% of patients
achieving >10% weight loss. In the recently published
SURMOUNT-1 study, assessing tirzepatide for weight manage-
ment in persons with overweight or obesity (without T2D), par-
ticipants lost an average of over 20% body weight at 72 weeks,
with approximately 40% achieving greater than 25% weight re-
duction. The tirzepatide CV outcomes trial (SURPASS-CVOT) is
underway and scheduled to complete in 2024. A prespecified
meta-analysis of 7 randomized-controlled trials assessing tirze-
patide CV safety was recently published, demonstrating a 20%
reduction in 4-point MACE for tirzepatide versus comparators
thereby indicating its cardiovascular safety. Other GIP/GLP-1
receptor dual agonists as well as GLP-1/glucagon receptor ago-
nists are currently in clinical development for T2D, obesity and/or
non-alcoholic fatty liver disease. Additionally, a triple agonist
(GIP/GLP-1/glucagon receptor) recently reported encouraging
12-week data in patients with T2D, with significant improvement
in glycemic control and a mean reduction in body weight of ap-
proximately 10% at 12 weeks. It will be entering late stages of
clinical development. As we look into the future, these important
agents that address obesity and its many complications (including
dysglycemia) should gain increasing prominence in our manage-
ment of metabolic diseases. We await further weight loss data as
well as data demonstrating potential cardiorenal benefits.
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PARALLEL SESSION - EMERGING TREATMENT
OPTIONS FOR OBESITY AND TYPE 2 DIABETES

BARIATRIC SURGERY: AN UPDATE
W. Pories
FACS, Md, Colonel, United States of America

Background: The classic description, I.e., that Type 2 Dia-
betes (T2D)is an incurable, unique and progressive disease due to
insulin resistance, no longer holds true.

Methods: Basic and clinical studies as well as literature
review

Results: The world-wide epidemic of obesity, T2D and hy-
pertension and the dramatic effects of bariatric surgery and the
newer medications call for a reassessment of our traditional be-
liefs about these diseases. The first challenge came from geriatric
surgery. How could the two most commonly performed bariatric
surgical operations, i.e. the gastric sleeve and bypass (Fig. 1),
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lead to full normalization of glucose, insulin and lactate levels in
less than a week, before there is any significant loss of adiposity?
If insulin resistance is directly related to T2D, why, as shown in
Fig 2, did it remain unchanged for three months in our studies?
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Further, how does the traditional dogma explain the broad re-
sponse to the surgery with the rapid and durable remission of
T2D (83%), other expressions of metabolic disease also show
long-term correction: hypertension (52%), dyslipidemia (63%),
non-alcoholic steatotic hepatitis (NASH) 37%,, polycystic ovary
syndrome (79%), migraine (57%), obstructive sleep apnea
(74%), asthma 82%, cardiovascular disease (82%). stress urinary
incontinence (44%), degenerative joint disease (41%), venous
stasis disease (95%), gout (77%), improvement in cognition,
reduction in the prevalence of cancer within five years and an
89% reduction in all-cause mortality? The durability of these
effects is also remarkable. We have two patients, operated on 32
and 33 years ago, still free of T2D.

Conclusions: The key to understanding these effects, lies in the
high lactate levels, reflecting only partial utilization of glucose by
mitochondria, in patients with the metabolic syndrome. Because
all of these effects follow a highly specific and limited interven-
tion, i.e., decreasing contact between food and the stomach with
rapid correction of glucose, insulin and lactate, a likely explana-
tion is that this portion of the foregut sends a dysmetabolic signal
to mitochondria that limits the utilization of glucose and fatty acids
in most if not all organ systems as shown in Fig. 3.
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Instead of full utilization of glucose to produce 32 ATP, the
signal limits energy production to 4 ATP with conversion of the
remainder to lactate, glucose and fat.

While this mechanism that limits the conversion of glucose to
ATP by mitochondria may be injurious today at a time of ready
access to food, it could be an ancient adaptation that facilitated
storage of fat in times of plenty. It could also be an underlying
process in hibernation.

Based on these observations, our approach to T2D, obesity
and the other expressions of the metabolic syndrome deserve
review. Insulin resistance is not the cause of T2D.
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PARALLEL SESSION - JDRF SESSION - CONTINUOUS
KETONE MONITORING FOR TYPE 1 DIABETES

CLINICAL NEED FOR CONTINUOUS KETONE
MONITORING INTEGRATED INTO CGM DEVICES
(LE. CGM-CKM)

D. O’Neal

University of Melbourne, Dept. Of Medicine St. Vincent’s
Hospital, Fitzroy, Australia
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In people with type 1 diabetes, diabetic ketoacidosis (DKA)
is a medical emergency and a major threat to life. While a
failure in insulin delivery would also be signalled by increasing
glucose levels, there are other causes of elevated glucose levels
which are less likely to be associated with ketosis e.g. carbo-
hydrate ingestion covered by an inadequate bolus, or emotional
stress. In addition, DKA can also present without hypergly-
caemia. Therefore, ketone levels should be checked in the face
of significantly elevated glucose levels or if the person has
nausea or vomiting. The current standard of care is measure-
ment of capillary blood ketones using a ketone-capable meter.
However, some people with type 1 diabetes may not check their
ketones in a timely manner as not all meters have a ketone
measuring function, and many people do not have in date ke-
tone testing strips with them. Continuous glucose monitors are
now the standard of care for glucose monitoring in people with
type 1 diabetes in advantaged countries. These devices cur-
rently sense a single analyte only (interstitial glucose). Evi-
dence indicates that interstitial ketone levels closely mirror
those in blood. Incorporating a ketone sensor as part of a
multianalyte platform which also senses glucose would over-
come some of the limitations associated with our current ap-
proach to the early detection and management of ketosis. An
ideal device would not increase the user’s physical, emotional,
or financial burden. The ketone component of the multianalyte
sensor should act analogously to a car’s airbag, sitting unob-
trusively in the background for most of the time, and becoming
evident and lifesaving under those (hopefully exceptional)
circumstances when needed. A continuous glucose/ ketone
sensor would be relevant to the general type 1 diabetes popu-
lation and of particular importance for those with recurrent
DKA; during an acute illness; those who are pregnant; those on
an SGLT2 inhibitor; those on a low carbohydrate diet; or those
undertaking high intensity exercise.
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PARALLEL SESSION - JDRF SESSION - CONTINUOUS
KETONE MONITORING FOR TYPE 1 DIABETES

SGLT INHIBITORS IN T1D: DKA RISK AND DKA RISK
MITIGATION STRATEGIES, ESPECIALLY CGM-CKM,
TO ENABLE THERAPY USE FOR HEART

AND KIDNEY HEALTH

R. Busui

University of Michigan, Internal Medicine/endocrinology, Ann
Arbor, United States of America

Despite continous progress in the development and im-
plementation of diabetes technologies (including automated in-
sulin delivery systmes) into the clinical care for people with type
1 diabetes (T1D), only 20% T1D individuals meet the evidence-
based Alc target shown to prevent chronic complications such as
renal and cardiovascular disease (CVD). Additionally, a solley
intensive insulin management regimen is associated with resid-
ual challenges such as overweight/ obesity, high disease self-
management burden, substantial diabetes-related emotional
distress, fear of hypoglycemia. Diabetic kidney disease (DKD)
remains the leading cause of end-stage kidney disease (ESKD) in
the USA and developed world despite improvements in glycemia
management and the use of renin-angiotensin system blockade,
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with incidence rates of 30-40% in T1D. Also, heart failure has
emerged as the most prevalent CVD complication in people with
T1D, while DKD markedly increases the risk of CVD and heart
failure, leading causes of increased mortality in T1D. For people
with type 2 diabetes, sodium-glucose cotransporter-2 inhibitors
(SGLT2i) have emmerged to effectively prevent CVD and DKD
progression and associated severe outcomes including death.
Whether similar results can be achieved in T1D remains un-
known because traditionally people with T1D were excluded
from the larger CVD and CKD outcome trials. Add-on to insulin
SGLTi therapy was shown to associate with significant glycemic,
weight loss, and blood pressure benefits in several randomized
clinical trials , and have been approved in Europe and in Japan for
use in T1D. However, there are concerns about a causally in-
crease in risk of diabetic ketoacidosis (DKA) with SGLT2i
therapy in T1D. Background risk of DKA in the contemporary
T1D population remains high, estimated at 5-7%. Furthermore,
DKA is substantially more common in the underprivileged
(lower socioeconomic class, certain ethnicities), among those
struggling the most with self-management, younger age, and
higher Alc. SGLTi is designated a component cause as it is
neither necessary for the occurrence of DKA (the outcome is
known to occur from other factors in the absence of SGLT1), nor
sufficient (the outcome requires another precipitating factor in
addition to the SGLTi such as illness, infection, starvation, or
insulin pump malfunction). Mitigation strategies created by ex-
pert clinician and researcher panels have been published, though
their implementation in clinical practice and their acceptatbility
to patients and healthcare providers is not known. Data on the
prevalence and risk of DKA in contemporary populations with
T1D, the risk with SGLT2i as well optimal mitigation strategies
will be dicussed.
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PARALLEL SESSION - JDRF SESSION - CONTINUOUS
KETONE MONITORING FOR TYPE 1 DIABETES

PRE-CLINICAL DEVELOPMENT OF CGM-CKM
1. Tamir

QuLab Medical, R&d, Herzliya, Israel

The unmet need for ketone monitoring in the diabetic popu-
lation is underscored by the rising incidence of Diabetic Ketoa-
cidosis (DKA). Current solutions for ketone monitoring are
expensive and cumbersome, mostly involving serial measure-
ments of capillary blood. These solutions are insufficient for real-
time monitoring of ketone levels, which is required for reducing
DKA incidence. Continuous Ketone Monitoring (CKM) wear-
able patches are under development by several groups, em-
ploying different approaches to measure levels of the most
prominent ketone - beta-hydroxybutyrate (BHB) - in the inter-
stitial fluid (ISF). Most of these approaches rely on the enzyme
BHB-dehydrogenase to specifically oxidize BHB to pyruvate
while generating the co-factor NADH in the process, which is
then electrochemically sensed. QuLab Medical has developed a
novel minimally-invasive intradermal patch platform for con-
tinuously monitoring multiple metabolites in parallel. We are in
the process of developing a novel non-enzymatic sensor for BHB
sensing. Combining this sensor with a CGM in a single patch
device is expected to greatly benefit T1D patients, providing
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them with multiple additional treatment options and empowering
them to better monitor their condition and improve their overall
health and well-being.
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PARALLEL SESSION - JDRF SESSION - CONTINUOUS
KETONE MONITORING FOR TYPE 1 DIABETES

FEASIBILITY AND PERFORMANCE
OF A CONTINUOUS KETONE MONITORING SENSOR

S. Alva

Abbott, Abbott Diabetes Care, Alameda, United States
of America

Current methods of ketone measurement using urine or blood
ketones do not indicate the onset of ketosis or ketoacidosis, rather
confirm if it is already in progress. In the case of diabetes ke-
toacidosis (DKA), alerting the patient about an impending DKA
would reduce the complications of DKA, including hospitaliza-
tion or even prevent it.

Feasibility of a subcutaneous continuous ketone monitoring
(CKM) sensor was demonstrated using f-hydroxybutyrate de-
hydrogenase enzyme with a proprietary mediation chemistry in a
FreeStyle Libre 2 sensor form factor. The in vitro performance of
the sensor has been demonstrated up to 8 mmol/L, showing that
the sensor responds linearly to the change in the concentration of
ketone and with minimal variation between sensors. The first
human study with participants on low carbohydrate diet dem-
onstrated that subcutaneous ketone can be measured with these
sensors, which tracks the capillary ketone levels over a 14-day
period with a single retrospective calibration. The ketone levels
generated with low carbohydrate diet were limited to 2mmol/L.

For the CKM sensor to be viable, the sensor needs factory
calibration, as the fingerstick calibration is impractical. Perfor-
mance of a factory calibrated sensor in the FreeStyle Libre 2
form factor was evaluated in a clinical setting where the study
participants (without diabetes) consumed exogenous ketone to
generate elevated ketone levels. The sensor results were com-
pared to venous blood ketone using Precision Xtra ketone test
strips. The sensor responded quicky to the changing ketone
concentrations and the lag time was about 4 minutes. The mean
absolute difference between the sensor and the reference results
was 0.3 mmol/L.

The integrated continuous glucose — ketone monitoring will
leverage the FreeStyle Libre 3 form factor. This dual analyte
sensor system is designed to continuously monitor glucose and
ketones levels every minute, in one sensor.

Funding: This study was funded by Abbott Diabetes Care,
Alameda, CA.
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PARALLEL SESSION - AID EXPERIENCE IN THE
REAL-WORLD

— IN FRENCH CHILDREN
E. Renard

Montpellier University Hospital, University of Montpellier,
Department Of Endocrinology And Diabetes,
Montpellier, France
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A cohort of 120 pre-pubertal French children, aged 6-12 years,
45%F/55%M, with Type 1 diabetes since 5.1+/-2.2 years treated
by continuous subcutaneous insulin infusion since 4.4+/-2.4
years, with HbAlc of 7.84/-0.6%, were included in a 18-week
randomized control study to assess 24/7 vs. evening and night
Automated Insulin Delivery (AID) using Control-IQ algorithm
and were further followed-up with free-life 24/7 AID for up to 83
to 101 weeks. Under 24/7 AID with a mean of 94.1% of time in
closed-loop, the time in 70-180 mg/dl target range (TIR) reached
67.5+/-5.6% after 18 weeks (+12.5% vs. baseline), while time
below 70 mg/dl (TBR) was 2.6% (95%CI 1.9-3.6) (reduction by
41% from baseline) and mean HbA1c was reduced by 0.5%. TIR
at night-time was 77.2 4/-7.7% and TBR 2.2% (95%CI 1.0-3.7).
During the follow-up after 36 and 83-101 weeks, similar glucose
metrics were sustained with no occurrence of severe hypogly-
cemia or ketoacidosis. Meanwhile, 45% of children entered in
puberty with no impact on glucose control. During a 13-week
period of closed-loop interruption, TIR and TBR went back to
baseline levels, whereas a later 13-week confinement due to the
COVID-19 pandemic while Control-IQ was active had no impact
on TIR and TBR Ilevels. Our data shows that AID using active
Control-IQ in free-life provides sustained improvement of glu-
cose control with no safety concern in children, including during
the pubertal period.
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IN THE REAL-WORLD

AUTOMATED INSULIN DELIVERY IN
BELGIUM IN REAL WORLD: A SPECIFIC
MODEL COMING FROM THE PARADOX
COUNTRY

R. Radermecker

CHU Liege, Liege University, Diabetes, Nutrition And
Metabolic Disorders, Liege, Belgium

In Belgium, we have 3 Automated Insulin Delivery (AID)
systems: the Minimed Metronic 780G system, the Tandem Basal
or Control 1Q and the Diabeloop.

The Belgian federal health authorities have allocated a spe-
cific fixed budget for new technologies in the management of
diabetes.

This budget covers the reimbursement of some of these
technologies but only through specific centers recognized as
experts in the field and designated by these same authorities.

Reimbursement of these AID devices is only available to
people with type 1 diabetes and according to certain criteria.

These devices are only implemented in the hospital setting
(either during hospitalization or as an outpatient). Education is
also provided by these hospital teams and the equipment is
provided by the hospital.

There is therefore no intermediary service provider, as in some
countries. The budget allocated by the authorities therefore
covers the purchase of the equipment by the hospital, as well as
the multidisciplinary staff required for education, according to a
fixed reimbursement.

Finally, the reimbursement of these technologies by the au-
thorities is conditioned by the obligation to carry out a real-life
study in order to judge the relevance of this type of treatment and
to ensure the sustainability of the reimbursement in the future.



Downloaded by 202.8.114.54 from www.liebertpub.com at 03/02/23. For personal use only.

A-10

The objective of these studies will be briefly discussed.
Translated with www.DeepL.com/Translator (free version).
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IN THE REAL-WORLD

— IN THE UNITED KINGDOM

E. Wilmot"?, T. Crabtree’, T. Griffin’, Y. Yap®, P. Narendran’,
G. Gallen6, N. Furlong7, L Cranst0n8, A. Chakerag,

C. Philbey'®, M. Karamar'', S. Saraf’?, S. Kamaruddin®,

E. Gurnell™, A. Chapman’, S. Hussain®, J. Elliott',

R. Ryder'”, P. Hammond'® A. Lumb'®, P. Choudhary*°

! University Hospitals of Derby and Burton NHS Trust,
Department Of Diabetes & Endocrinology, Derby, United
Kingdom, 2University of Nottingham, Translational Medical
Sciences, Nottingham, United Kingdom, *University Hospital of
Leicester NHS Trust, Leicester Diabetes Centres, Leicester,
United Kingdom, *Liverpool University Hospitals NHS Trust,
Department Of Diabetes & Endocrinology, Liverpool, United
Kingdom, >University Hospitals Birmingham NHS Trust,
Department Of Diabetes, Birmingham, United Kingdom,
6King’s College London, Diabetes, London, United Kingdom,
7St Helen’s Hospital, Diabetes, Merseyside, United Kingdom,
8Portsmouth Hospitals University NHS Trust, Diabetes,
Portsmouth, United Kingdom, *University Hospitals Sussex,
Diabetes, Brighton, United Kingdom, '°Harrogate and District
NHS Trust, Diabetes, Harrogate, United Kingdom,

" Heartlands Hospital, Diabetes, Birmingham, United
Kingdom, ’ 2Good Hope Hospital, Diabetes, Birmingham,
United Kingdom, '>County Durham and Darlington Foundation
Trust, Diabetes, Durham, United Kingdom, *Cambridge
University Hospitals NHS Trust, Diabetes, Cambridge, United
Kingdom, ">Manchester University Hospitals NHS Trust,
Department Of Diabetes, Manchester, United Kingdom,
19Sheffield Teaching Hospitals NHS Trust, Department Of
Diabetes, Sheffield, United Kingdom, '”Sandwell and West
Birmingham Hospitals NHS Trust, Department Of Diabetes &
Endocrinology, Birmingham, United Kingdom, '*Harrogate
and District NHS trust, Department Of Diabetes, Harrogate,
United Kingdom, *°Oxford University Hospitals, Department Of
Diabetes & Endocrinology, Oxford, United Kingdom,
2oUniversity of Leicester, Leicester Diabetes Centre, Leicester,
United Kingdom

AID experience in the real-world in the United Kingdom
Background Hybrid closed loop (HCL) technology automates
insulin delivery and improves outcomes in people living with
Type 1 diabetes. We report real-world outcomes from adults with
Type 1 diabetes with raised HbA1c despite insulin pump therapy
and flash glucose monitoring. Methods A national clinical audit
programme collected routine, anonymised clinical data submit-
ted to a secure online tool. Reported outcomes include HbAlc,
key glucose sensor metrics; Diabetes Distress Score; Gold Score;
event rates (hospital admissions, paramedic callouts and severe
hypoglycaemia) and user opinion of HCL. Results Follow up
data were available from 520 HCL users; median age 40 (IQR
29-50) years, 67% female, mean diabetes duration of 21 (IQR 15-

ATTD 2023 INVITED SPEAKER ABSTRACTS

30) years, 85% white British. Baseline HbAlc 78.9+9.1mmol/
mol [9.4%0.8%] reduced to 62.1 £9.1mmol/mol [7.8 £0.8%] at
5.1 (IQR 3.9-6.6) months median follow up. Mean adjusted
HbAlc reduced by -18.1mmol/mol (95% CI -16.5, -19.6;
P<0.001) [1.7% (95% CI 1.5, 1.8, P<0.001)]. Time in range
(3.9-10mmol/1) increased from 34.2% to 61.8% (P <0.001), time
below range (<3.9mmol/l) reduced from 2.1% to 1.6%
(P<0.001). The proportion reporting diabetes-related distress
reduced from 69.0% to 22.5%(P=0.001). Gold score reduced
from 2.2 to 1.6 (P<0.001). Almost all (96.3%, 549/570) would
recommend HCL to others with diabetes; 94.7% (540/570) re-
ported that the system had a positive impact on their quality of
life. No significant increases in hospital admissions/paramedic
callouts were found. Conclusion The NHS England pilot of HCL
therapy led to substantial improvements in HbAlc, time in range
and time below range over 5 months of follow up. The preva-
lence of diabetes related distress improved. Almost all reported a
positive impact on quality of life and would recommend the use
of HCL system to other people living with diabetes.

1S025 / #218

PARALLEL SESSION - AID EXPERIENCE
IN THE REAL-WORLD

— REAL-WORLD ROLLOUT OF AUTOMATED
INSULIN DELIVERY IN TYPE 1 DIABETES
PREGNANCY

H. Murphyl’z”?

!Cambridge University Hospitals NHS Foundation Trust,
Norwich, Cambridge, United Kingdom, *Norfolk and Norwich
University Hospitals NHS Foundation Trust, Diabetes And
Antenatal Care, Norwich, United Kingdom, 3University of East
Anglia, Norwich Medical School, Bob Champion Research And
Education Building, Norwich, United Kingdom

Over the past 5 years there has been an unprecedented ac-
celeration of diabetes technology use before and during preg-
nancies complicated by type 1 diabetes (T1D). The
CONCEPTT trial established the benefit of Continuous Glucose
Monitoring (CGM) for improving maternal glucose and re-
ducing neonatal morbidity in T1D pregnancy. However, many
women struggled to achieve and maintain the mean CGM
glucose and time in range (TIR) targets required for optimal
obstetric and neonatal outcomes. Automated insulin delivery
systems have the potential to support women to safely achieve
the pregnancy glucose targets from early pregnancy. This ses-
sion will review the experimental and real-world experience of
using hybrid closed-loop systems during T1D pregnancy. It will
examine which commercially available systems are suitable for
use during pregnancy and explore the opportunities and barriers
to rolling out closed-loop in routine antenatal care. It will report
on healthcare professionals’ views about the training needed for
hospital teams to support effective rollout of closed-loop sys-
tems including management of diabetic ketoacidosis (DKA) by
emergency and maternity department staff, as well as inpatient
hospital use following corticosteroids, and continuing closed-
loop during and after labour/birth. We will report on how
pregnant women engage with closed-loop and how its use
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during pregnancy affects their diabetes self-management,
pregnancy experiences, interactions with healthcare teams and
quality-of-life.

1S026 / #221

PARALLEL SESSION - CLOSED-LOOP IN ACTION
CLOSED-LOOP WITH ADJUNCT THERAPIES

A. Haidar

Research Institute of the McGill University Health Centre,
Experimental Medicine, Montreal, Canada

Automated insulin delivery systems improve glycemia in
type 1 diabetes but daytime control remains suboptimal and
carbohydrate counting is still needed. Glucose control could be
improved and carbohydrate counting burden could be reduced
with the addition of adjunct therapies such as pramlintide,
SGLT?2i, and GLP-1. The amylin analogue pramlintide delays
gastric emptying, suppresses nutrient-stimulated glucagon se-
cretion, and increases satiety in people with type 1 diabetes.
Adjunct use of pramlintide with closed-loop therapy improves
glucose control during the day and has the potential to alleviate
carbohydrate counting. SGLT2i inhibits glucose reabsorption
in the kidney, which allows more glucose to be excreted in the
urine and thus lowers blood glucose levels in an insulin-
independent manner. Adjunct use of SGLT2i with closed-loop
therapy improves glucose control during the day and night but
increases ketone concentration and ketosis compared to pla-
cebo. Data on the adjunct use of GLP-1 with closed-loop
therapy is lacking.
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LEVERAGING BEHAVIORAL AND PHYSIOLOGIC
PATTERNS COLLECTED FROM WEARABLE
SENSORS AND A SMART-HOME TO AUGMENT
NEXT-GENERATION CLOSED-LOOP ALGORITHMS

P. Jacobs', T. Kushner', C. Mosquera-Lopez', R. Dodier’,
W. Hilis”, D. Branigan®, D. Chen?, J. Eom®, E. Wan’,
J. Leitschuhl, J. Pinsonaultl, L. WilsonZ, J. Castle®

]Oregon Health & Science University, Department Of
Biomedical Engineering, Portland, United States of America,
2Oregon Health & Science University, Harold Schnitzer
Diabetes Health Center, SW Pavilion Loop, United States
of America

Wearable sensors and smart-home based sensors are becom-
ing ubiquitous but they have not yet been integrated into auto-
mated insulin delivery (AID) or decision support systems
(DSSs). We present a new algorithm called BlockRQA that is
used to identify patterns from multi-variate, multi-modal data
collected from both wearable sensors and smart-home sensors to
identify behavioral patterns that can lead to negative health
outcomes or other events important for glucose management. A
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total of 30 people with type 1 diabetes were recruited to be
monitored for 4 weeks while wearing a CGM, an insulin pump,
an Apple Smart Watch, and using a custom food and exercise
tracking app while having their movement tracked with a
beacon-based smart home monitoring system called MotioWear
(MotioSens, Portland OR). Twenty-four participants had data
that were usable for analysis of patterns. We found that
BlockRQA was able to identify patterns that led to 61% of low
glucose (<70 mg/dL) events on average. We found that meals
could be anticipated 30-60 minutes in the future when utilizing
movement data from the smart home along with other physio-
logic data within the BlockRQA algorithm whereby an average
of 46.2% of meals could be anticipated. We derived a hypogly-
cemia risk score that is defined as a prior-conditioned ratio of
likelihood of a pattern leading to low glucose (<70 mg/dL) rel-
ative to likelihood of a pattern leading to high glucose (>180 mg/
dL). We also derived a meal anticipation score that is defined as a
prior-conditioned ratio of likelihood of a pattern leading to a
meal relative to likelihood of the pattern leading to low glucose.
The hypoglycemia risk score and the meal anticipation score
may ultimately be used to increase the aggressiveness of insulin
delivery for an AID algorithm in anticipation of a meal, or may
be used to decrease insulin aggressiveness in anticipation of a
behavioral pattern that has led to a problem event like hypo-
glycemia.
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PARALLEL SESSION - DERMATOLOGY IN DIABETES
SKIN AND THE INSULIN PUMP: NEW FINDINGS

L. Hirsch

University of Washington, Diabetes Institute, Seattle, United
States of America

Insulin pump infusion set failure is a common problem in all
age groups, yet many with long-standing pump use have more
problems with insulin flow. Skin pathology with insulin infusion
has been studied with short-term animal models, but never with
long term human use. Our group assessed non-invasive optical
coherence tomography (OCT) and skin biopsy of 30 subjects
using insulin pump therapy. OCT showed both dermal inflam-
matory changes and increased vascularity. Pump sites where the
infusion set was removed immediately prior to biopsy, and 3-day
old infusion sets showed no differences compared to control skin
with inflammation, fibrosis, vascularity, fat necrosis, and IGF1,
and TGFp binding. Eosinophilic inflammation was also common
with pump sites, but not seen with the controls. We also saw a
positive relationship between inflammation and insulin dose, and
a negative correlation between inflammation and time-in-range
on continuous glucose monitoring. This single study has nu-
merous implications. First, we have shown it is possible to study
skin pathology both non-invasively and invasively in type 1 di-
abetes. Next, the implications of the findings need further study,
particularly as they pertain to site failures and skin health after
years of insulin infusion. The etiology of these findings need
study, as insulin, the infusion set, or both could be involved.
More skin data are needed for pediatric patients, multiple in-
jections, and sensors.
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SKIN INTEGRITY, TIPS, TRICKS AND HACKS
FOR SUSTAINED DEVICE USE

L. Messer

University of Colorado School of Medicine, Barbara Davis
Center For Diabetes, Aurora, United States of America

Diabetes device components including insulin infusion sets,
patch pumps, and continuous glucose sensors all involve adhe-
sive patches adhered to the user’s skin. Wear is often for an
extended amount of time (3-14 days), and requires continued,
repeated exposure to chemical and mechanical agents. As a re-
sult, exposure to adhesives lead to acute and chronic skin prob-
lems that may impede comfortable use of diabetes devices. Skin
complications from device use can range from contact irritation
to contact allergy. Contact irritation causes direct damage to skin
via chemical or mechanical agents, and results in a non-immune
inflammatory response. Contact allergy is a hypersensitization of
the immune response to a chemical agent in the adhesive. It can
be immediate (Type 1 hypersensitivity, IgE mediated) or delayed
(Type 4 sensitivity T-cell mediated). Contact allergy has been
documented in response to isobornyl acrylate, colophonium,
ethyl cyanoacrylate and N,N-dimethylacrylamide. Different de-
vices contain different agents in their adhesives. To minimize
complications from contact dermatitis, clinicians should discuss
prophylactic strategies with users, including site rotation, skin
preparation and chemical/physical barriers. Insufficient adhesion
can be addressed with overpatches and tackifiers. Sensor removal
agents and techniques are important for healing. For contact al-
lergy, it may be possible to use a skin protecting layer between
the native adhesive and skin, however complete avoidance of the
offending agent is often indicated. Overall careful skin care be-
fore, during, and after device application may reduce incidence
of complications.
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LONG TERM SOLUTIONS FOR IMPROVING
INFUSION SITE CHALLENGES FOR INSULIN
PUMPS

S. Pennathur

American Institute for Medical and Biological Engineering,
University Of California, Santa Barbara, United States
of America

Background: Phenolic compounds that are used for stabilizing
or preserving insulin formulations may cause harmful side ef-
fects within the human body. Specifically, it may explain “‘site
loss”” or unexplained hypoglycemia for type 1 diabetes patients
using continuous subcutaneous insulin infusion (CSII). In this
work, I will present our research to date on a bioinspired
polyelectrolyte-modified carbon electrode for effective electro-
oxidative removal of phenol from insulin and eventual incor-
porations into an infusion set of a CSII device.
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Methods: To electrooxidize the phenol, we used a screen
printed carbon electrode (SPE) that we modified with poly-L-
lysine (PLL) to avoid passivation due to polyphenol deposition
while still removing phenolic compounds from insulin injec-
tions. We characterized these electrodes using scanning elec-
tron microscopy (SEM) and electrochemical impedance
spectroscopy (EIS) and compared their data with data from bare
SPEs. We performed electrochemical measurements to deter-
mine the extent of passivation, and high-performance liquid
chromatography (HPLC) measurements to confirm both the
removal of phenol and the integrity of insulin after phenol re-
moval.

Results: Voltammetry measurements show that electrode
passivation due to polyphenol deposition is reduced by a factor of
2X. HPLC measurements confirm a 10x greater removal of
phenol by our modified electrodes relative to bare electrodes.

Conclusion: Using bioinspired polyelectrolytes to modify a
carbon electrode surface aids in the electrooxidation of phenolic
compounds from insulin and is a step toward integration within
an infusion set for mitigating site loss.
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ONCE WEEKLY INSULINS IN TYPE 1 DIABETES:
SAFETY, EFFICACY AND DOES IT ADDRESS
AN UNMET NEED?

S. Edelman

University of California, Division Of Endocrinology And
Metabolism, San Diego, United States of America

Once weekly basal insulin is being developed for both type 1
and type 2 diabetes. Although most of the studies with weekly
basal insulin are looking at type 2 diabetes , there are a few
studies looking at the effects of weekly basal insulin in type 1
diabetes treated with a multiple daily injection regimens. Both
Lilly’s BIF and NovoNordisk’s Icodec appear to be safe and
effective comparted to insulin glargine and/or insulin degludec
in clinic trials (details will be shown and discussed at the pre-
sentation). The promise of once weekly basal insulin comparted
to once daily basal insulin includes greater convenience, better
adherence, improved quality of life, reduced burden of self-
management and easier for individuals in need of self-care
assistance. Is there an unmet need in type 1 diabetes? For in-
dividuals on “‘dumb”” pumps and hybrid closed loop systems
there Is no obvious need unless an individual feels the tech-
nology is burdensome and stressful. For many on multiple daily
injections regiments currently doing well on the second gen-
eration basal insulins supported by a CGM may or may not
enjoy the need for one less injection per day. There will be a
subset of T1Ds were adherence with their current daily basal
insulin is poor leading to an elevated Alc and TIR in which
weekly basal insulin may help. The successful use of weekly
basal insulin in T1D, as well as T2D will require an intensive
education program to the people living with diabetes and their
HCPs for the proper switching, initiation, titration and long
term monitoring. Education and protocols will also be needed
for acute situations where the dose of basal insulin must be
significantly reduced or increased.
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ONCE WEEKLY BASAL INSULIN FC (BIF):
AN UPDATE ON THE TYPE 2 DIABETES CLINICAL
DEVELOPMENT PROGRAM

J.P. Frias

Velocity Clinical Research, Clinical Research, Los Angeles,
United States of America

Basal insulin Fc (BIF) is a once-weekly basal insulin currently in
phase 3 of clinical development. BIF is a fusion protein that
combines a novel single-chain variant of insulin with a human
IgG2 Fc domain and is designed for once weekly administration. It
has a half-life of approximately 17 days due to slow absorption
from the subcutaneous space, Fc-Rn-mediated recycling, reduced
renal clearance, and reduced insulin receptor affinity (reducing
receptor-medicated endocytosis). Importantly, it has low mitoge-
nicity potential and low immunogenicity risk. In phase 1 phar-
macokinetic (PK) and pharmacodynamic (PD) studies, BIF
demonstrated dose-proportional PK with low between-day and -
subject variability and a flat peak-to-trough ratio (1.14) throughout
the week after administration. PD results in these studies demon-
strated dose-dependent reductions in fasting glucose concentra-
tions, consistent with PK results and with a once-weekly dosing
regimen. Two phase 2 studies in patients with type 2 diabetes
(T2D) have been reported to date; one in patients previously treated
with basal insulin (32-week study) and one in in insulin naive
patients previously treated with oral agents (26-week study). Both
studies compared once-weekly BIF to once daily insulin degludec,
with change in HbAlc as the primary endpoint (non-inferiority).
Both trials demonstrated significant HbAlc reductions from
baseline for both insulins, which were non-inferior between BIF
and insulin degludec. Rates of hypoglycemia were lower or similar
with BIF versus insulin degludec and both insulin formulations
were well tolerated with similar incidences of treatment-emergent
adverse events. Based on these positive data, BIF has entered phase
3 of clinical development. The phase 3 program, called QWINT, is
assessing BIF in patients with T2D who are insulin naive as well as
patients previously treated with insulin. It is anticipated that initial
phase 3 results will be available in late 2023 or early 2024.
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CARDIOVASCULAR OUTCOME TRIALS (CVOT):
WHICH ROLE FOR RISK FACTORS CONTROL?

A. Ceriello
IRCCS MultiMedica, Diabetes Dept, Milan, Italy

Several studies suggest that, together with glucose variability,
the variability of other risk factors, as blood pressure, plasma
lipids, heart rate, body weight, and serum uric acid, might play a
role in the development of diabetes complications. Moreover, the
variability of each risk factor, when contemporarily present, may
have additive effects. However, the question is whether variability
is causal or a marker. Evidence shows that the quality of care and
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the attainment of the target impact on the variability of all risk
factors. On the other hand, for some of them causality may be
considered. Although specific studies are still lacking, it should be
useful checking the variability of a risk factor, together with its
magnitude out of the normal range, in clinical practice. This can
lead to an improvement of the quality of care, which, in turn, could
further hesitate in an improvement of risk factors variability.
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CAUSES OF CARDIOVASCULAR DISEASE
AND INSULIN RESISTANCE IN TYPE 1 DIABETES

V. Shah

University of Colorado Anschutz Medical Campus, Barbara
Davis Center For Diabetes, Aurora, United States of America

Despite remarkable progress in newer therapeutics and diabetes
technologies for the management of type 1 diabetes (T1D), mor-
tality in people with T1D still remains elevated. On average, the
life-span of people with T1D is reduced by 10 years in developed
nations (unfortunately, life-span is much shorter for people with
T1D in developing nations); this is largely attributed to a higher
burden of cardiovascular diseases (CVD). A number of large
prospective studies have highlighted the importance of optimal
glycemic control to reduce CVD risk in people with T1D. Besides
glycemic control, optimal blood pressure and lipid management
are paramount to CVD risk reduction in T1D. Studies have also
shown that despite optimal control of three major factors (A1C,
blood pressure, and lipids), CVD risk is still elevated in people
with T1D, especially in overweight and obese individuals. The
prevalence of overweight and obesity is increasing among T1D
and it is associated with insulin resistance and heightened risk for
cardio-renal complications. Moreover, insulin resistance in
normal-weight individuals with T1D has been shown to have a
higher prevalence of coronary artery calcification (CAC) score and
progression of that CAC score. Mounting evidence is now im-
plicating insulin resistance as an important and independent risk
factor for CVD and CVD mortality in people with T1D. How can
we reduce CVD risk in people with TID? Clinicians must en-
courage all people with T1D to optimize A1C, blood pressure,
lipids, and other CVD risk factors (e.g. smoking). Studies have
documented clinical inertia in treating blood pressure and lipids,
especially in adolescent and young adults with T1D. For example,
in a recent study from the T1D Exchange Clinic Registry (USA)
and German/Austrian Registry (DPV), only 4-6% of young adults
with TID were receiving anti-hypertensive or lipid-lowering
treatment despite elevated blood pressure and lipids. Recent
clinical trials with GLP-1RAs (glucagon-like peptide-1 receptor
agonists) and SGLT-2 (Sodium glucose transporter-2) inhibitors
have been shown to reduce CVD events and mortality in people
with type 2 diabetes. Moreover, GLP-1RA and a newer dual in-
cretin agonist (Tirzepatide) has been shown to reduce weight
significantly. However, these agents are currently not approved by
the US FDA (Food and Drug Adminisration) and EMA (European
Medical Agency) for managing T1D and reducing CVD risk in
people with T1D. Hopefully in future, these agents will be eval-
uated in randomized controlled trials to establish their glycemic
and non-glycemic effects in people with T1D.
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NON-INVASIVE GLUCOSE MONITORING: BREATH,
A REALISTIC OPTION?

B. Thuillier
BOYDSense, R&d, Toulouse, France

Non-invasive glucose monitoring (NIGM) refers to the mea-
surement of glucose levels in the human body without puncturing the
skin, drawing blood, causing trauma or pain. NIGM has become a
desire of patients with diabetes ever since the search for a successful
technique began about 1980 and has continued to the present time.
Approaches that have been tried includes spectroscopic technologies
like fluorescence, near-infrared, mid-infrared, stimulated emission/
stimulated Raman, bio impedance, terahertz, and photoacoustic. It
also includes other technologies like microwave/Radio frequency
sensing, reverse iontophoresis and ultrasound. However, most of
these NIGM approaches try to measure glucose levels in the skin and
not in other compartments of the body. Measurement of Volatile
Organic Compounds (VOCs) in breath has gained interest as an
alternative approach. VOCs in exhaled breath are correlated to many
disease areas, like diabetes (e.g. glucose, ketones), gastrointestinal
related diseases (e.g. lactose intolerance), COPD and oncology. For
the first product, we correlate VOCs concentrations in breath with
glucose levels. The number of publications for diabetes and breath
has grown throughout the years from 2 in 1995 to 342 in 2022. An
accurate VOC breath analyzer would be a breakthrough in glucose
monitoring as this solution would be non-invasive, gentle, afford-
able, user-friendly, less stigmatizing and would produce significantly
less waste compared to existing finger-stick blood glucose or con-
tinuous glucose monitoring systems. Several challenges must be
overcome for a successful development of a miniaturized VOC
breath analyzer to enable glucose monitoring. For instance, VOCs
that are highly correlated to glucose levels/changes must be properly
identified, measured with sufficient accuracy and precision and their
biological relevance must be verified. The cost and size of such a
VOC analyzer must be optimized since GC-MS, the golden standard
for chemical detection of VOCs, is a too costly and cumbersome
method for a personal use. Additionally, an effective noise reduction
system, working at the levels of the sampling module, the sensor and
the algorithms must be developed to separate exogenous VOCs from
endogenous VOCs. For regulatory agencies, measurement of VOCs
in breath is a novel approach as well. Verification and validation of
the breath analyzer that we have developed must include not only
research studies, but also validation and longitudinal clinical studies.
In view of these challenges, it is not surprising that no breath analyzer
to monitor glucose has come to market yet. Nevertheless, a new and
promising development of a breath analyzer is in clinical trials right
now, most recently in a clinical study in patients with type 2 diabetes.
The presentation will give an overview on breath VOC sensing,
analyzer development and will discuss potentials and challenges.

1S036 / #241

PARALLEL SESSION - NON-INVASIVE GLUCOSE
MONITORING: REALITY VS. HYPE

CONTINUOUS KETONE MONITORING
C. De Block

University Hospital Antwerp - University of Antwerp,
Endocrinology-diabetology-metabolism, Antwerp, Belgium
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Continuous glucose monitoring has improved diabetes care,
showing beneficial effects on time in range (70-180mg/dl),
time below range, HbAlc, hospitalisations for acute compli-
cations, and quality of life. Monitoring of additional biomarkers
such as ketones may offer further advantages. Ketones are be-
ing produced in conditions of insulin deficiency (e.g. in case of
inadequate bolus/basal dosing, pen or pump failure), starvation
or insufficient intake of carbohydrates (very low calorie diet),
increased alcohol intake, during sick days, or when using so-
dium-glucose co-transporter-2 inhibitors (SGLT2-1). Treatment
with SGLT2-i has shown cardiorenal benefits in people with
type 2 diabetes and in those without diabetes. However, in
people with type 1 diabetes (T1D) increased ketone levels ap-
pear in up to 3-4%. Even in people with T1D using a hybrid
closed loop system, the danger of DKA is present, probably
related to a reduction in total insulin delivery. Monitoring ke-
tones is advised in these conditions, but in reality many at-risk
patients do not have ketone test strips at home. Continuous
ketone monitoring (CKM) may facilitate earlier detection of
ketones, thereby possibly reducing hospitalisations for diabetic
ketoacidosis (DKA) in high-risk people. In those developing
DKA, CKM may potentially help to resolve this condition
faster, and reduce in-hospital length of stay. However, this re-
mains to be proven. In people using hybrid closed loop (HCL)
systems, successful integration of a CKM into an automated
insulin delivery device will require novel algorithms also in-
tegrating data on ketone levels. Ketone-specific alarms for high
ketone levels, and predictive alarms and trend information will
be useful features. The first-in-human results obtained in 12
volunteers of a CKM device were published in 2021 by Alva
et al. The electrochemical sensor used wired enzyme to measure
p-hydroxybutyrate (BHB), the major pathologic analyte. This
sensor delivered a linear response over the 0-8 mM range with
good accuracy and stability, both in vitro and in vivo, for 14
days. With a single retrospective calibration the mean absolute
difference (MAD) for BHB concentrations <1.5mM was
0.129 mM and 91.7% of the sensor results were within £0.3 mM
of the reference. For BHB >1.5mM the mean absolute relative
difference (MARD) was 14.4%. Teymouran et al. reported data
of a new real-time CKM microneedle platform based on the
electrochemical monitoring of BHB alongside with glucose.
This sensor detects BHB based on the NAD-dependent dehy-
drogenase enzyme and a selective low-potential fouling-free
anodic detection of NADH using an ionic liquid-based carbon
paste transducer electrode. In vitro data showed that the sensor
had a high sensitivity (with low detection limit, 50 uM), high
selectivity in the presence of potential interferences, along with
good stability. We performed an early feasibility study
(NCT04782934), including 4 participants with T1D and 3 healthy
volunteers investigating the safety of the YANG near-infrared
(NIR) spectroscopy multimetabolite sensor (developed by Indigo
Diabetes nv, Belgium) which was implanted for 28 days. Ex-
ploratory data on accuracy were collected. Different protocols
were performed to induce a broad range of glucose levels (glucose
drink, from 40-400 mg/dL, 2.2-22.2 mmol/L) and ketones (ketone
drink, up to 3.5mM). NIR spectra for glucose and BHB levels
analyzed with partial least squares regression were compared with
blood values for glucose (Biosen EKF) and BHB (GlucoMen LX
Plus). The implanted YANG sensor proved to be safe, well tol-
erated, and did not cause any infectious or wound healing com-
plications. Six out seven sensors remained fully operational over
the entire study period. Glucose measurements were sufficiently
accurate (overall mean absolute (relative) difference MARD of
7.4%, MAD 8.8 mg/dL). MAD values were 0.12mM for BHB
levels. In summary, there is a compelling need for a device that can
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continuously monitor not only glucose, but also ketones. However,
so far only limited data (in vitro, in healthy volunteers, but also in
T1D) is available. In the future, CKM exerts great potential to
reduce the risk of DKA, and potentially also allow people with
T1D to be able to use SGLT2-i for cardiorenal benefits.
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RAMAN NI-BGM FROM CONCEPTION TO REAL
WORLD CLINICAL DEVICE; ARE WE THERE YET?

A. Weber

RSP Systems, Administration, Odense C, Denmark

The quest for non-invasive Blood Glucose Monitoring (NI-
BGM) intensifies: people/patients and their caterers want improved
convenience, lower expense and less waste and in order to grow the
industry needs ways of expanding the use of Glucose Monitoring.
Years of failed attempts have disappointed stakeholders and
thereby raised the barriers for realising a genuine solution.

To be successful, a NI-BGM solution must now offer clear
advantages over CGM, which use is currently expanding, both as
a stand-alone device, and increasingly integrated with insulin
delivery.

Most attempts, broadly characterized as non-invasive BGM,
does not promise such advantage, and when applying more
stringent criteria (good accuracy, stable calibration, touch only
and no waste), only a few approaches appear relevant as depicted
below:

Of those, Raman spectroscopy clearly leads. An often over-
looked feature is, that a practical device must be be stably cali-
brated. To surpass CGM in that respect, calibration should be
stable for two weeks or more. Stable calibration has recently
been demonstrated by NI-BGM devices using Raman spectros-
copy. While Raman based devices have demonstrated the re-
quired performance and calibration stability, the associated low
photon yield necessitates high yielding photonics, which cur-
rently limits applications due to cost. High power integrated
VCSEL lasers and microspectrometers are about to change that,
and next generation Raman devices are poised to rival CGM in
performance, and surpass them in affordability, while delivering
the ultimate convenience.

IDENTIFYING DISRUPTION POTENTIAL IN THE GLUCOSE
MONITORING LANDSCAPE
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AUTOMATED CONTROL MEETS BEHAVIOR:
HUMAN-MACHINE CO-ADAPTATION
OF THE ARTIFICIAL PANCREAS

P. Colmegna

University of Virginia, Center For Diabetes Technology,
Charlottesville, United States of America

The first attempts to automatically regulate blood glucose
levels in type 1 diabetes (T1D) via exogenous insulin were made
between the 1960s and 1970s. Due to technological limitations of
the time, applicability of all these pioneering efforts was rather
limited, confining their use to inpatient settings. With the advent
of less invasive and more accurate glucose sensors and insulin
delivery methods, wearable automated insulin delivery (AID)
systems were possible. After years of gathering clinical evidence
and testing of system components and algorithms, the idea of a
commercial product became a tangible reality. Now, more than 6
years after the U.S. Food and Drug Administration approved the
first commercial AID system — the Medtronic Minimed™
670G, we can claim that AID solutions are becoming standard
of care. However, all systems on the market still represent hy-
brid closed-loop (HCL) solutions that work best with premeal
insulin doses. To understand why full closed-loop (FCL) de-
signs remain in early stages, we should consider that in health,
glucose metabolism is tightly controlled by a hormonal network
that rapidly compensates for any physiological and behavioral
disturbance. This fast response cannot be achieved with a
minimally invasive AID system where glucose measurement
and insulin infusion are both performed subcutaneously. In such
setup, there are significant delays in insulin absorption and
action that make impossible to match physiological plasma
insulin profiles. Under these conditions, an aggressive design
can increase the risk for hypoglycemia due to controller-
induced insulin stacking. In control-engineering terms, a way to
circumvent these structural limitations is through feedforward
actions, or in other words, to anticipate the effect of important
disturbances and take preventive actions. Off-the-shelf AID
systems recognize the need for anticipation, but the burden falls
on the users who are expected to assess the total amount of
carbohydrates for every meal and prompt prandial boluses. This
naturally links system’s performance to user’s behavior since
the achieved glycemic control will rely on user adherence to
manual doses. This presentation will revolve around two ap-
proaches that aim to compensate for the current slow response
to fast biobehavioral disturbances. We will introduce an
Adaptive Biobehavioral Control (ABC) strategy that recog-
nizes the need for bi-directional human-machine co-adaptation.
In this regard, ABC assists the person’s adaptation to the AID
system via information and risk assessment provided to the user
while it adapts the AID system to the co-dynamics of physio-
logical and behavioral disturbances. Also, focusing on FLC, we
will discuss how we can design an AID system that can antic-
ipate user’s behaviors by injecting data-driven patterns of
glycemic disturbances into its formulation. Insulin timing is the
key, and timely biobehavioral adaptation can represent a viable
means to take another step forward into the next generation of
more effective AID solutions.
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CLOSING THE LOOP ON EXERCISE
M. Riddell

York University, School Of Kinesiology And Health Science At
York, Toronto, Canada

Many individuals living with diabetes are now on automated
insulin delivery (AID) systems for the maintenance of their
glycemia. While AID can effectively improve overall time in
range and reduce hypoglycemia exposure relative to multiple
daily insulin injections or standard pump therapy, management
during times of increased physical activity remains a challenge
with the current AID systems. This session will highlight current
research programs that evaluate the efficacy and safety of current
AID systems during and after exercise and will also provide
evidence-informed strategies to help maximize AID control
during exercise. The evolution of possible future ‘‘exercise
smart”” AID systems, including the use of glucagon, will also be
discussed.
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ULTRA-RAPID INSULIN
AND ANTICIPATORY ALGORITHMS

K. Dovc

UMC - University Children’s Hospital Ljubljana, Department
For Pediatric Endocrinology, Diabetes And Metabolic
Diseases, Ljubljana, Slovenia

Glucose-responsive automated insulin delivery has improved
the management of type 1 diabetes. Several clinical studies
evaluating different automated insulin delivery systems have
demonstrated safety and efficacy of these devices in individuals
with type 1 diabetes in all age groups. Users of automated insulin
delivery systems, however, still experience the everyday burden
of constant engagement with the device, including meal or ex-
ercise announcement. Premeal insulin dosing bolus is required to
prevent postprandial glycemic excursion due to the pharmaco-
kinetic and pharmacodynamic delay and comparatively slow
insulin absorption from subcutaneous administration of insulin.
Ultra-rapid insulin formulations are continuously being devel-
oped and have the potential to further improve the efficacy and
safety of automated insulin delivery systems, with the aim to-
wards fully glucose-responsive insulin delivery. Data from
clinical trials have demonstrated encouraging glycemic out-
comes with ultra-rapid insulin formulations using various hybrid
automated insulin delivery systems in adults and less in youth
with type 1 diabetes. In this presentation, we will present con-
temporary data regarding ultra-rapid insulin formulations use
with automated insulin delivery systems in individuals with type
1 diabetes.
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FULLY-AUTOMATED CLOSED-LOOP CONTROL.:
CHALLENGES AND POTENTIAL SOLUTIONS

B. Kovatchev

University of Virginia, Center For Diabetes Technology,
Charlottesville, United States of America

All contemporary automated insulin delivery (AID) systems
are ‘‘hybrid,” in that the user is expected to announce meals and
initiate meal boluses, or anticipate physical activity and attenuate
insulin delivery in advance. Fully-automated Closed Loop is
defined as an AID system that does not require meal or exercise
announcements. While the most advanced hybrid AID systems
have consistently shown improvements in overnight control, all
studies to date point out that achieving optimal control during the
day is still a challenge. This is a direct result of behavioral dis-
turbances typically occurring during the day, e.g., meals or ex-
ercise that contribute to unexpected glycemic fluctuations.
Moreover, the current speed of insulin action, even with modern
ultra-rapid acting analogs, is still too slow to enable adequate
AID response —it is simply too late to automatically inject insulin
when CGM indicates a post-prandial BG excursion, or to dis-
continue insulin delivery when exercise is detected. In this pre-
sentation, we review various studies attempting to devise
potential solutions for the Fully-AID problem: While studies
comparing AID with ultra-fast vs. rapid insulin found little dif-
ference in achieved glucose control, inhaled insulin and adjuvant
hormones, e.g., amylin or SGLT-2 inhibitors have been tried
with better success and continue to be tested to mitigate the meal-
excursion problem. New algorithms trying to anticipate the
timing of the next meal or activity, have been tested in pilot or in-
silico studies. Additional signals, such as motion sensing or heart
rate, were tested to mitigate the effects of exercise. In conclusion,
while promising ideas exist, reliable automated prediction of
behaviorally-driven disturbances, and thereby full closed loop
control, are still in infancy.
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TIR AND OTHER TIMES IN RANGES ARE BETTER
THAN HBA1C AS METRICS FOR QUALITY
OF GLYCEMIC CONTROL

D. Rodbard

Biomedical Informatics Consulting, Llc, Potomac, United States
of America

Subtitle: Mean Glucose, Time Above Range (%TAR), and
Time In Range (%TIR) are superior to HbAlc for assessment
of Therapeutic Efficacy Aim: Evaluate CGM metrics as alter-
natives to HbAlc when evaluating therapeutic Efficacy.
Background: HbAlc is subject to multiple sources of error that
are difficult or impossible to overcome (e.g., RBC lifetime,
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glycation rate). Mean Glucose is generally accepted as the
main pathogenetic mechanisms underlying long-term compli-
cations of diabetes. Method: We re-analyzed correlations
among %TAR, %TIR, Mean Glucose, and Alc reported by
multiple studies (1-9), including 545 people with T1D (1-6),
5,910 people with T2D (7), 98 people with T1D during preg-
nancy and the postpartum period (8), among others (10). Re-
sults: Three CGM metrics, Mean Glucose, Time Above Range
(%TAR™8% /Ly "and Time In Range (%TIR”%180 m8/dLy are
correlated with HbA1c and provide metrics that can be used to
evaluate therapeutic Efficacy. Mean Glucose shows the highest
correlation with %TAR (r=0.98 in T1D, 0.97 in T2D) but
substantially weaker correlations with %TIR (r=-0.73 in T1D,
-0.83 in T2D) and HbA1lc (r=0.78 in T1D). %TAR and %TIR
are highly correlated (r=-0.96 in T1D, -0.91 in T2D). Fol-
lowing an intervention (six-months use of rtCGM) by people
with TID, changes in Mean Glucose were more highly cor-
related with %TAR (r=0.95) than with changes in %TIR (r=-
0.85) or with changes in HbAlc (r=-0.47) (1). These metrics
can be combined with metrics of hypoglycemia and/or gly-
cemic variability to provide a comprehensive assessment of
overall quality of glycemic control (11). Conclusion: Mean
Glucose, %TAR, and %TIR are very highly correlated among
themselves but relatively poorly correlated with A1C. %TAR
shows a consistently better correlation with Mean Glucose than
does %TIR. Thus, Mean Glucose is the best metric, followed
by %TAR and finally%TIR. Clinicians and patients can use
Mean Glucose as the principal metric to evaluate quality of
glycemic control and for evaluation of changes in response to
therapeutic interventions. There should be no need to convert
Mean Glucose into an estimate of HbAlc such as GMI.
Regulatory agences should should modify and expand criteria
currently based on HbA1c and instead preferably utilize Mean
Glucose, %TAR, or %TIR, as measured by CGM. Additional
metrics are available to combine Efficacy with safety (e.g., risk
of hypoglycemia) (11). References 1. Beck RW, Bergenstal
RM, Cheng P, Kollman C, Carlson AL, Johnson ML, Rodbard
D. J Diabetes Sci Technol. 2019 Jul;13(4):614-626. doi:
10.1177/1932296818822496. Epub 2019 Jan 13.PMID:
30636519Effect of continuous glucose monitoring on glycemic
control in adults with type 1 diabetes using insulin injections:
the DIAMOND randomized clinical trial. JAMA. 2017;317:
371-378. Crossref. PubMed.12. 2. The Juvenile Diabetes Re-
search Foundation Continuous Glucose Monitoring Study
Group. Continuous glucose monitoring and intensive treatment
of type 1 diabetes. N Engl J Med. 2008;359:1464-1476.
Crossref. PubMed. 3. The Juvenile Diabetes Research Foun-
dation Continuous Glucose Monitoring Study Group. The
effect of continuous glucose monitoring in well-controlled
type 1 diabetes. Diabetes Care. 2009;32:1378-1383. Crossref.
PubMed. 4. Aleppo G, Ruedy KIJ, Riddlesworth TD, et al.
A randomized trial comparing continuous glucose monitor-
ing with and without routine blood glucose monitoring in
well-controlled adults with type 1 diabetes. Diabetes Care.
2017;40:538-545. Crossref. PubMed. 5. Beck RW, Riddles-
worth T, Ruedy K, et al. Effect of continuous glucose moni-
toring on glycemic control in adults with type 1 diabetes using
insulin injections: the DIAMOND randomized clinical trial.
JAMA. 2017;317:371-378. Crossref. PubMed. 6. Heinemann L,
Freckmann G, Ehrmann D, et al. Real-time continuous glucose
monitoring in adults with type 1 diabetes and impaired hy-
poglycaemia awareness or severe hypoglycaemia treated with
multiple daily insulin injections (HypoDE): a multicentre,
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PARALLEL SESSION - FEAR OF HYPERGLYCEMIA
UPDATE ON GLYCEMIC TARGETS IN THE ICU

1. Hirsch

University of Washington, Diabetes Institute, Seattle, United
States of America

We don’t have evidenced-based glycemic targets in the ICU
for as the data to date has been unclear (except for cardiac sur-
gery). Society recommendations suggest all patients, with or
without diabetes, maintain glucose in the 140-180 mg/dL range.
These pragmatic targets consider glycemic safety (hypoglyce-
mia) and concerns for hyperglycemia resulting in worse infec-
tion, wound healing, and inflammation. It has been noted
repeatedly since 2002 (including with COVID patients) that
those without diabetes have higher ICU mortality rates with
hyperglycemia than those with diabetes. The reason for this is
unclear. In 2020, Krinsley et al published a retrospective study
where HbA ¢ levels were measured on each ICU patient starting
in 2011. With over 5500 patients, it was shown those with HbAlc
levels benefited from glucose levels 80-140mg/dL and had a
3.5X higher mortality with glucose levels above 180 mg/dL.
However, for those with admission HbAlc levels >8%, those
with glucose levels 80-140 mg/dL. had a 3X greater mortality
than those with glucose levels above 180 mg/dL. A future study
reported the exception to these observations were those with
HbAIc levels less than 6.5% receiving insulin. For this popula-
tion, mortality was almost twice as high with the well-controlled
glucose levels of 80-140 mg/dL. While the etiology of these
findings is not known, there are several speculatory hypotheses,
including brain adaptation to pre-admission glycemia. This also
explains why those with, compared to without diabetes appear to
be protected in the hospital from hyperglycemia. While the
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impact of these findings could result in ‘““‘precision glycemia’’ for
those admitted to the ICU, it is time to consider an appropriate
randomized controlled trial to test these findings.
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AVOIDING HYPERGLYCEMIA
FROM DIABETES ONSET

N. Bratina

UMC, University Children’s hospital Ljubljana,
Endocrinology, Diabetes And Metabolic Disorders,
Ljubljana, Slovenia

It is well known that children are more sensitive to dysgly-
cemia and that hyperglycaemia in youth is associated with
decreased executive functions, possibility to learn and re-
member. But even nowadays talking about diabetes is dis-
cussing hypo/hyperglycaemia. Usually more time is spent
discussing hypoglyceamia and the danger of severe hypogly-
camia and the use of glucagon already at diagnose, but also later
in out patient clinic or other opportunityies We have many
questionnaires discussing the fear of hypoglycamia, but almost
never ask patients how much they know about the danger of
hyperglyceamia. But on the other hand - goals for good meta-
bolic control are clear for all age groups - we discuss time in
range above 70% (glucose values from 3,9 - 10 mmol/l) next to
HbAlc of less than 7% (53 mmol/mol) or bellow also for
children and adolescents, emphasising that glucose values
should not exceed 14 mmol/l frequently (less than 5% daily),
next to less than 1% of time spent bellow 3 mmol/l. Can we
reach these goals? With modern therapy - newest insulins, in-
sulin pumps, continuous glucose monitoring, the percentage of
children and adolecents reaching those goals is increasing in the
last 20 years. Times of frequent severe hypoglycaemia belong
to history. But still - we know that parents carry the decisions
about diabetes management for their children and this on short
or long term can be related to anxiety, stress and depression and
severe fear from hypoglyecemia and lead to metabolic detor-
iatation. Education is a powerfull tool for families of newly
diagnosed childrenand later in life, so we must change the
setting - more and earlier in the first days should be discussed
about hyperglycaemia. Putting the hypo on the second place can
also reduce the fear of hyperglycaemia.
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FEAR OF HYPERGLYCEMIA IN PARENTS
OF CHILDREN WITH TYPE 1 DIABETES

A. Liberman, M. Nevo Shenker

Schneider Children’s Medical Center of Israel, Jesse Z. And
Sara Lea Shafer Institute Of Endocrinology And Diabetes,
National Center For Childhood Diabetes, Petah Tikva, Israel

Abstract OBJECTIVE: This study aimed to: (1) develop and
validate a novel questionnaire for measuring fear of hypergly-
cemia among parents of children with type 1 diabetes (T1D) —the

ATTD 2023 INVITED SPEAKER ABSTRACTS

Hyperglycemia Fear Survey — Parent version (FoHyper-P); (2)
investigate correlations between parental fear of hyperglycemia
and objective measures of glycemic control. RESEARCH DE-
SIGN AND METHODS: A multi-center, multi-national study of
152 parents of children with T1D was conducted in three large
diabetes clinics from Israel, Poland, and Greece. Inclusion cri-
teria were parents of children aged 6-16 years, at least 6 months
from diagnosis, at least 3 months of CGM use and parental in-
volvement in care. Parents filled the FoHyper-P and the Hy-
poglycemia Fear Survey - Parent Version (HFS-P). Patient data
were obtained via electronic medical records and informative
questionnaires. RESULTS: Significant correlations were found
between our new FoHyper-P and the HFS-P including total
questionnaires scoring (r=0.747, p&It;0.001), worries subscales
(r=0.735, p&lt;0.001), and behavior subscales (r=0.532,
p&lt;0.001). Significant correlations were also found between
time in range (TIR) (r=-0.18, p=0.029) and time above range
and parental fear of hyperglycemia (r=0.192, p=0.02). Corre-
lations were found between worry subscales, and HbA1C in the
past year (r=0.198, p=0.014) and percent of hyperglycemia
(r=0.236, p=0.004). A negative correlation was found between
the worry subscale and TIR (r=-0.219, p=0.008). CONCLU-
SIONS: The FoHyper-P is a novel, validated tool for assessing
parental fear of hyperglycemia which also correlates with ob-
jective measures. Integrating it into clinical practice can address
an underestimated aspect of parental diabetes management, thus
enabling better care for children with T1D.
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PARALLEL SESSION - TECHNOLOGY
FOR THE HEALTHY AGING OF OLDER
PEOPLE WITH DIABETES

WHY HEALTHY AGING WITH DIABETES
IS A CHALLENGE?

M. Munshi

Beth Israel Deaconess Medical Center, Medicine, Brookline,
United States of America

There has been a significant evolution in technology to im-
prove diabetes management over the past decade. Studies have
shown that when used in appropriate patients, technology can
ease the burden of self-care and provide a sense of security in all
adults with diabetes. With successful aging in both type 1 and
type 2 diabetes, there is an increased opportunity and need to use
technology for better and safer diabetes management in the older
population. However, there are several age-related factors that
can act as barriers to the successful use of technology in older
adults. Multiple medical comorbid conditions, including cogni-
tive and physical decline, can make technology use challenging
in this population. In addition, older adults with diabetes are a
heterogeneous group with varying degrees of clinical, functional,
and psychosocial characteristics that require individualized
considerations. Finally, older adults at different stages of their life
have different overall goals for health and quality of life, and
require input from, not only patients, but also caregivers, to choose
the appropriate technology. Thus, the barriers to successful tech-
nology use in older adults might be related to a combination of
factors, including the patients themselves, their caregivers, their
clinicians, and their healthcare system as a whole. To achieve
optimal benefits while using technology and avoiding harm, it is
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imperative to choose the right technology with a targeted, but
holistic, approach for older patients with diabetes.
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PARALLEL SESSION - TECHNOLOGY FOR THE
HEALTHY AGING OF OLDER PEOPLE
WITH DIABETES

ADVERSE OUTCOMES OF HYPERGLYCEMIA &
HYPOGLYCEMIA IN OLDER PEOPLE

WITH DIABETES- HOW SHOULD

THE RECOMMENDED TARGET % TIR

BE DETERMINED?

T. Cukierman-Yaffe

Sheba Medical Center, Divison Of Endocrinology &
Metabolism, Tel-Aviv, Israel

The prevalence of diabetes increase with age. It is estimated
that 25-30% of the population over the age of 65 have diabetes.
As in the younger age group diabetes treatment aims at pre-
venting the short and long term complications of the disease.
However, in older age maintenance of cognitive function,
physical capacity and prevention of dementia and disability be-
come important treatment targets also. The lecture will present
the data regarding the relationship between hyperglycemia, hy-
poglycemia and these diabetes complications that are important
in older age. It will discuss the heterogeneity that exists in
functional state and present current guidelines that recommend
treatment targets be determined according to the health status of
the individual. Using this data a framework for determining TIR
in older individuals will be proposed.
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HEALTHY AGING OF OLDER PEOPLE WITH
DIABETES

THE USE OF HYBRID CLOSED SYSTEMS IN OLDER
PEOPLE WITH DIABETES

D. O’Neal

University of Melbourne, Dept. Of Medicine St. Vincent’s
Hospital, Fitzroy, Australia

The number of older people living with type 1 diabetes is in-
creasing. In an advantaged country such as Australia there are three
times as many people aged 60 years or older living with this
condition than aged 20 years or less. Older people are faced with
unique challenges in managing their glucose levels. They vary
widely in their functional state and have a higher prevalence of
impaired hypoglycaemia awareness. Regardless, glucose control
remains important because the adverse impact of both hypogly-
caemia and hyperglycaemia are particularly pertinent to the older
person living with type 1 diabetes. While Automated Insulin
Dosing (AID) systems have been shown to improve glucose con-
trol in the general diabetes population and age has not impacted
outcomes there have been few randomised-control trials targeting
older people with type 1 diabetes. Data from available studies
indicate that use of AID systems results in a significant increase in
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time in range in older adults without an increase in hypoglycaemia
risk, with real world observational data providing supporting evi-
dence. However, these data are derived largely from older high-
functioning adults. Further AID trials are needed, including studies
with more advanced systems that are tailored to address the needs
of older people across the full spectrum of health including reduced
vision, reduced manual dexterity, and impaired cognition.
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WHY DO CGM PERFORMANCE ASSESSMENTS NEED
MORE STANDARDIZATION?

G. Freckmann

Institut fiir Diabetes-Technologie Forschungs- und
Entwicklungsgesellschaft mbH an der Universitdt Ulm,
Management, Ulm, Germany

Systems for continuous glucose monitoring (CGM) have be-
come an essential tool in the therapy of people with diabetes that
provides information to the patent and allows to calculate CGM
derived parameters like TiR etc. Accuracy of CGM systems has
since become a topic of discussion, promoting the mean absolute
relative difference (MARD) as one of the key characteristics of a
CGM system. Experiences from practice as well as from structured
head-to-head studies, however, have shown that different CGM
systems may exhibit considerable variations in clinically relevant
accuracy parameters even if they claim similar MARD values. On
the one hand, this shows that the MARD alone is inadequate to
fully characterize the accuracy of CGM system, which has led to
the proposal of several alternatives. On the other hand, it shows that
the apparent accuracy of a CGM system can be highly dependent
on various factors related to the design and evaluation of the re-
spective performance study. Among these factors are the selection
of study participants as well as the characteristics of the comparator
measurements (e.g. range and rate of change) and their traceability.
This leads to a broad range of reported accuracy and makes com-
parison of different systems indeed difficult because all aspects of
the respective study design have to be taken into consideration
which requires extensive background knowledge that cannot be
expected from practitioners or users.

Given the importance of CGM in current diabetes therapy, re-
liable and transparent performance declaration is essential which
can be reached by standardized and scientifically reasonable study
procedures. In his talk, Dr. Freckmann will provide an overview
on past and current efforts, including the work of the IFCC
working group on CGM, to achieve this goal of standardization.
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CAN HYBRID CLOSED LOOP AND/OR VERAPAMIL
PROLONG ISLET SURVIVAL IN NEW ONSET TYPE 1
DIABETES? RESULTS FROM THE JDRF

CLVER TRIAL

G. Farlenza], J. Mcveanz, R. Beck3, C. Bauza3, R. Bailey4,
B. Buc‘kingham5, L. Dimeglioé, J. Sherr7, M. Clementsg,

A. Neyman6, C. Evans-Molina‘s, E. Sims6, L. Messerg,

L. Ekhlaspourm, R. Mcdonough”, M. Van Name’, D. Rojas4,
S. Beasley®, S. Dubose’, C. Kollman®, A. Moran®
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'Barbara Davis Center, Pediatric Endocrinology, Aurora,
United States of America, ZUniversity of Minnesota, Pediatric
Endocrinology, Minneapolis, United States of America, >Jaeb
Center for Health Research, Diabetes, Tampa, United States of
America, *Jaeb Center for Health Research, Jaeb Center For
Health Research, Tampa, United States of America, >Stanford
University, Division Of Pediatric Endocrinology, Department
Of Pediatrics, Stanford, United States of America, ®Indiana
University, Pediatric Endocrinology, Indianapolis, United
States of America, "Yale School of Medicine, Pediatrics, New
Haven, United States of America, SChildren’s Mercy Hospital,
Endocrinology And Diabetes, Kansas City, United States of
America, °University of Colorado School of Medicine, Barbara
Davis Center For Diabetes, Aurora, United States of America,
University of California San Francisco, Pediatrics, San
Francisco, United States of America, ' Children’s Mercy-
Kansas City, Endocrinology, Kansas City, United States

of America

Background: Thioredoxin-interacting protein overexpression
induces pancreatic beta cell apoptosis and is involved in
glucotoxicity-induced beta cell death. Calcium channel block-
ers, like verapamil, reduce these effects and in a small pilot
study in adults with newly diagnosed type 1 diabetes (T1D)
was found to preserve pancreatic beta cell function. Near-
normalization of glucose levels instituted immediately after
T1D diagnosis has been postulated to also preserve beta cell
function by reducing glucotoxicity. Previous studies have been
hampered by an inability to achieve tight glycemic goals.
Methods: We conducted a double-blind factorial-design trial at
six pediatric endocrinology centers across the United States.
Using a balanced factorial design, each participant was ran-
domly assigned to the verapamil group or placebo group and
also to receive either intensive diabetes management with an
automated insulin delivery (AID) system or standard care dia-
betes management. Eligible participants were 7 to <18 years old
with type 1 diabetes diagnosed within 31 days of randomization
who had at least one positive islet autoantibody, and for ve-
rapamil only weighed =30 kilograms and had no contraindi-
cation to use of verapamil. The primary outcome for both arms
was mixed-meal-tolerance test-stimulated C-peptide area under
the curve (AUC) 52 weeks from diagnosis. Results: For the
drug-therapy arm, 88 participants were randomly assigned to
the verapamil group (N=47) or placebo group (N=41). Parti-
cipant age ranged from 8.5 to 17.9 years (mean 12.7 +2.4); 74%
of the participants identified as non-Hispanic White, 3% as non-
Hispanic Black, 17% as Hispanic White, and 5% as another or
more than one race or ethnic group. The trial was completed
by 44 of the 47 (94%) participants in the verapamil group and
39 of the 41 (95%) in the placebo group. For the intensive
management arm, 113 participants were randomly assigned
to the intensive-management (N=61) or standard-care groups
(N=52). Participant age ranged from 7.0 to 17.9 years (mean
12+3); 76% of participants identified as being non-Hispanic
White, 4% as non-Hispanic Black, 14% as Hispanic White, and
4% as another or more than one race or ethnic group. The trial
was completed by 60 of the 61 (98%) participants in the
intensive-management group and by 48 of the 52 (92%) in the
standard-care group. Conclusions: We will present the results
of change in islet function as assessed by C-peptide AUC at 52
weeks in both arms of this multicenter randomized controlled
trial.
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THE USE OF SAP IN PREGNANCY: COMPARISON
OF THE INITIATION OF THE TREATMENT BEFORE
AND AFTER CONCEPTION

N. Lalic™?

]University of Belgrade, Clinic For Endocrinology, Diabetes
And Metabolic Diseases, Belgrad, Serbia, 2Faculty of Medicine,
Clinic For Endocrinology, Diabetes And Metabolic Diseases,
Belgrad, Serbia

Previous studies showed that achieving and maintaining op-
timal metabolic control remain a challenge during pregnancy
complicated with type 1 diabetes (T1D). The International
Consensus on Time in Range recommends increasing time in
range (TIR) in pregnancy with T1D promptly and safely with a
target glycaemia range of 3.5-7.8 mmol/L and TIR >70%.

However, CONCEPTT, a large multicenter randomized con-
trolled trial of real-time continuous glucose monitoring (CGM)
before and during pregnancy with T1D, indicate that women only
achieved these targets towards the end of the third trimester..
However, it is suggested that even a 5% increase in TIR is asso-
ciated with clinically relevant improvements in neonatal health.

Previous trials demonstrated the safety of sensor-augmented
insulin pump therapy (SAP), and its potential to improve glucose
control in pregnancy, without increasing maternal hypoglyce-
mia. Also, recent trials conducted in women with T1D who
started SAP before pregnancy, including our study, showed an
earlier significant reduction of HbAlc and improvement in TIR
all over from prepregnancy to third trimesters.

Hybrid closed-loop insulin pumps with automated insulin
delivery based on CGM readings have not been approved for use
in pregnancy. However, many women use it in preconception
and during pregnancy, after discussion of risks and benefits.
Recently, use of artificial pancreas (AP) with a model-predictive
control algorithm, in pregnancy with T1D, was associated with
comparable glucose control and significantly less hypoglycemia
than SAP therapy. Further trials are needed to identify suitable
candidates for CGM, SAP and AP technology in pregnancy.
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PARALLEL SESSION - REMOTE TREATMENT
OF DIABETES

POPULATION HEALTH MANAGEMENT
IN THE DIGITAL DIABETES ERA

M. Clements

Children’s Mercy Hospital, Endocrinology And Diabetes,
Kansas City, United States of America

Few diabetes centers have implemented risk-based approaches
to differentiating care in the clinic. Yet clinicians and researchers
recognize that individuals with diabetes do not all respond equally
to various medical therapies (e.g., glucometer or CGM use; insulin
delivery via pen, smart pen, insulin pump or automated insulin
delivery system; non-insulin medications for type 2 or type 1 di-
abetes, etc.). Psychologists also recognize that individuals with
diabetes do not all respond equally to behavioral interventions
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designed to promote engagement with medications, glucose
monitoring, physical activity or dietary interventions. Remote
monitoring and mHealth tools for the first time allow clinicians to
interact with patients’ data and with the patients themselves be-
tween scheduled clinic visits. mHealth tools further allow clini-
cians to deliver behavioral interventions that are less time
consuming, less expensive, and- in many cases- just as effective as
in-person interventions. Thus clinics have the opportunity to create
an entire toolkit of interventions that, along with population health
management software, can be used to deliver personalized care
that drives precision engagement at population scale. The speaker
will review the essential ingredients for delivering a scalable,
flexible population health management program in the clinic:
quality improvement methods, software that integrates data from
many sources and highlights patients at risk, clinic-owned
mHealth app(s) that serve as a ““clinic in the pocket™ or a digital
front door to the clinic, advanced predictive analytics, and a care
delivery model that supports clinical micro-encounters via tele-
health. Examples of such systems for diabetes and neighboring
chronic will be provided from the research literature.
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PARALLEL SESSION - REMOTE TREATMENT
OF DIABETES

ECHO STUDY - DELIVERING TELE-EDUCATION
ON DIABETES TO PRIMARY CARE PHYSICIANS
IN UNDERSERVED AREAS

D. Maahs', A. Addala’, R. Lal’, S.L. Fillip®, M.J. Gurka®,
A. Walker’, M.J. Haller’

'Slanford, Pediatrics, stanford, United States of America,
2Sz‘anford, Pediatrics, Palo Alto, United States of America,
*University of Florida, Pediatrics, stanford, United States of
America, *University of Florida, Pediatrics, Palo Alto, United
States of America, 5University of Florida, Pediatrics,
Gainesville, United States of America

Many people with diabetes do not receive care at a diabetes
center. The ECHO model is a tele-education program developed at
the University of New Mexico. Teams at Stanford University and
the University of Florida developed an ECHO Diabetes program to
improve care provided by primary care providers to people with
T1D and intensively managed T2D in California and Florida.
Goals included addressing disparities and the urgent needs of
complex patients across the lifespan. In this presentation, data will
be reviewed on experiences with recruitment (with a focus on
reaching those people with diabetes under-represented in research),
disparities experienced by people with diabetes in our study, pri-
mary care provider perspectives, use of diabetes coaches, and fi-
nancial considerations of starting an ECHO Diabetes program.
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PARALLEL SESSION - REMOTE TREATMENT OF
DIABETES

OUTCOMES OF CONTINUOUS REMOTE CARE
IN PRE-DIABETES AND TYPE 2 DIABETES

R. Ratner

Georgetown University, Division Of Endocrinology,
Metabolism And Diabetes, Washington, United States
of America
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Although telehealth existed and was widely implemented in
the past, its potential and necessity was amplified in 2020 with
the onset of the COVID pandemic. Many providers and patients
shifted from periodic office visits to the use of episodic com-
puter and telephone-based contacts. Although somewhat use-
ful, these interactions cannot take the place of data and
laboratory assessments, and always preclude direct patient ex-
amination. The true potential for telehealth requires data inputs
from the patient to the provider, including anthropometrics and
personal device data, with subsequent provider assessment,
support, and follow-up therapeutic recommendations. Tele-
health provides the opportunity to shift from an episodic en-
counter system (every 3-6 months) for chronic disease
management to a continuous remote care paradigm in which
data are continuously collected and reviewed, and patient
support and education, together with therapeutic interventions
may be instituted as rapidly and as often as needed. Diabetes
serves as an ideal intervention to be managed by this continuous
remote care telehealth model. This presentation will describe
one model of diabetes care delivery using nutrition as the pri-
mary intervention through telehealth with data on sustainabil-
ity, durability and patient outcomes, in a research setting over 5
years and in a real world setting over 2 years.
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STRATEGIES FOR MITIGATING GLYCEMIC
EXCURSIONS FOLLOWING UNANNOUNCED MEALS
WITH EXISTING TECHNOLOGIES

A. Scaramuzza

ASST Cremona, Division Of Pediatrics, Pediatric Diabetes,
Endocrinology And Nutrition, Cremona, Italy

Post-prandial hyperglycemia can occur frequently, and it is
still a challenge also in (advanced) hybrid closed loop (A-HCL)
systems users, both children and adults. Usually, meal an-
nouncements are manual inputs to the A-HCL system, and to
date no system in the market is able to manage unannounced
boluses autonomously.

Some experiences exist using either larger or smaller
amounts of carbohydrates. For example, a recent study from
Italy found that children and adolescents with type 1 diabetes
using an A-HCL (MiniMed 780G) system can tolerate an un-
announced snack containing 20 g of carbohydrate without ex-
cessive blood sugar fluctuations. This may be particularly
helpful for young children who are still not autonomous in
providing insulin boluses through the pump when not assisted
by an A-HCL skilled caregiver (e.g., grandparents, school-
teachers, and babysitters).

We investigated the efficacy of another A-HCL system
(Control IQ) to contain post-snack glycemia in 42 children and
adolescents with type 1 diabetes. Participants underwent two 2-h
interventions involving midafternoon snacks (15 gr CHO and
25 gr CHO, respectively) eaten in random sequence without
bolusing. Glucose values were significantly lower after 15 gr
CHO snack (baseline vs. 2-h, 161 £52 mg/dl vs. 136 £45 mg/dl,
p=0.008 with one-sample Kolmogorov-Smirnov test), while
after the 20 gr CHO snack a significant increase was observed
(152+57mg/dl  vs. 172+£73mg/dl, p=0.028). Correction
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boluses were used in 21/43 patients (15 gr CHO snack) and in 30/
42 patients (25 gr CHO snack). Although there is always the need
to reinforce the importance of bolusing before meals, in selected
circumstances, actual A-HCL systems pediatric users can eat
unannounced snacks up to 15-20g of carbohydrate, without
causing a glycemic excursion.

Further studies are needed in larger cohorts for bigger unan-
nounced meals, with any starting glycemia, and with other
A-HCL systems.

IS056 / #266

PARALLEL SESSION - NUTRITION AND FOOD
TECHNOLOGIES

COMPLEX MEAL HANDLING WITH ADVANCED
HYBRID CLOSED-LOOP SYSTEM

M. Laron-Hirsh

Sheba Medical Center, Division Of Endocrinology,
Tel-Hashomer, Israel

Background: Meal management is a major challenge for
people with type 1 diabetes (PWD), especially of complex meals,
containing high amount of protein and fat. More recently, ad-
vanced hybrid closed loop systems are available for diabetes
management which reduce the daily burden of diabetes man-
agement. Yet, itis unclear how these systems respond to complex
meals, and patient guidance for managing complex meals using
these advanced technologies is lacking.

Objective: To explore 3 approaches of high-fat, high-protein
(HFHP) meal management for people with diabetes (PWD) from
most comprehensive scheme using the current standard of care
(an open loop [OL] system), to a simplified, carbohydrate (CHO)
counting-free approach using an advanced hybrid closed loop
(AHCL) system.

Research Design and methods: An open label trail, among
15 adults with TIDM using AHCL system. The outcomes
compared were postprandial glycemic control after consuming a
controlled pizza meal across 3 study conditions: 1) Standard of
care bolus using OL therapy with sensor augmented pump
therapy with predictive low glucose management feature on.
2) Meal bolus using AHCL system with accurate CHO counting
(CL). 3) Meal bolus using AHCL system with CHO-free pre-
define bolus (CLP).

Results: Thirteen Participants, mean age 46.8 + 12.8 years and
baseline hemoglobin A1C (HbAlc) of 6.1+ 1.2% completed the
study. No differences were observed in time spent in target range
(TIR) of glucose 70-180 mg/dL (3.9-10 mmol/L) between the
groups during 5.0-hr post meal, but a significant higher TIR
overnight was observed using either CL or CLP compared to OL
(86.8£13.4 and 81.8£20.1 vs. 68.4+£22.6 , p<0.0001 and
p=0.023, respectively). During a 12.0-hr post meal period, OL
mean sensor glucose (MSG) and TIR were significantly inferior
in comparison to CL and to CLP with a tendency for higher rates
of hypoglycemia.

Conclusions: Our results indicate that glycemic control fol-
lowing a HFHP meal challenge by automated insulin system with
or without accurate CHO counting is superior when compared
with the highly burdensome meal management using OL and
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with less tendency for hypoglycemia. Thus, complex meal
management using AHCL systems may improve glycemic out-
comes and alleviate disease burden for PWD.
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WHAT HEALTHCARE PROFESSIONALS
AND END-USERS NEED IN IMAGE-BASED
NUTRITION APPS

M. Vasiloglou

University of Bern, Artorg Center For Biomedical Engineering
Research, Bern, Switzerland

Digital technologies have advanced rapidly in recent years and
smartphones apps are increasingly used for different purposes,
including health monitoring. Dietary assessment is critical for the
prevention and treatment of nutrition-related diseases, including
diabetes. There are numerous nutrition and diet apps available,
and some of them are very popular in terms of user downloads,
indicating a trend towards digital diet monitoring and assess-
ment. However, the opinions of users and healthcare profes-
sionals (HCPs) who recommend nutrition apps have not been
studied in detail. Preferences for nutrition app features, current
use, and predictors of adoption from the perspectives of HCPs
and end-users will be shared in this presentation. One interesting
finding is that nearly a quarter of HCPs who have not yet re-
commended a nutrition app to their clients/patients are unaware
of such apps’ existence. Easy to use, free, validated apps that can
automatically estimate calorie and macronutrient content are
highlighted as important factors for recommending an app for
HCPs. The use of inaccurate food composition databases, lack of
local food composition database, and tech-savviness. were sig-
nificant barriers for HCPs. The respective barriers for end-users
were incorrectly estimated portion size, and nutrient content and
the usage of database that does not include local foods. Although
smartphone penetration is increasing and mobile health research
is progressing, there is still room for improvement in HCP’s
recommendations and end-users’ selection criteria of nutrition
apps. Understanding user needs will assist researchers in the
fields of digital dietary assessment and nutrition-related behav-
ioral change, as well as computer scientists and Al experts who
design, develop, or optimize such apps.
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MOBILE APPLICATIONS
FOR PERSONALIZED NUTRITION

M. Gillon-Keren

Schneider Children’s Medical Center of Israel, The Jesse Z.
And Sara Lea Shafer Institute For Endocrinology And Diabetes,
National Center For Childhood Diabetes, Petah Tikva, Israel
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Preventing postprandial glucose elevations in people with dia-
betes (PWD) is critical in achieving tight glucose control. Treatment
with an insulin pump and continuous glucose monitoring (CGM) or
with automated insulin delivery systems enables tighter glucose
control, trying to reach the goal of 70% of the time in the range of
70-180 mg/dl. However, both treatment modalities demand pre-
meal bolusing by the patient according to the meal content.

Since carbohydrates are the macronutrient that primarily af-
fects blood glucose, guidelines for diabetes treatment recom-
mend carbohydrate counting as an effective strategy for
achieving glucose control. Therefore, nutritional education given
to PWD focuses on counting carbohydrates and dosing insulin
accordingly. Nonetheless, most people with diabetes underesti-
mate the amount of carbohydrates they eat and do not account for
other food composites such as protein, fat, and fibers. Therefore,
prandial insulin doses are usually inaccurate.

Smartphone apps can aid with meal insulin dosing. Nutritional
apps for PWD are mainly food journals and food composition
databases. More advanced apps use artificial intelligence to an-
alyze a meal photo to collect information about its composition,
while others suggest personalizing nutrition according to the
person’s microbiome. This data and data from insulin pumps and
CGM devices may help understand the effects of different food
and meals on blood glucose levels. Such applications are needed
and should be an integral part of nutritional consultation, helping
to personalize the diet for PWD.
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UNDERSTANDING CLINICAL RELEVANCE ON A PRO

K. Barnard-Kelly
Spotlight-AQ Ltd, R&d, Fareham, United Kingdom

It has long been recognized that a biopsychosocial approach to
diabetes management is required for optimal health outcomes. In
1948, the World Health Organization (WHO) defined health be-
yond the absence of disease or infirmity to include ‘a state of
complete physical, mental and social well-being’ [who-definition-
of-health-1.jpg (888 X 665) (publichealth.com.ng)]. Furthermore,
the WHO constitution states the enjoyment of the highest attain-
able standard of health is one of the fundamental rights of every
human being without distinction of race, religion, political belief,
economic or social condition [Constitution of the World Health
Organization (who.int)] The challenge lies in the delivery of
healthcare that achieve these goals. Many patient-reported out-
come measures have been developed for use in diabetes, however
their quality is variable. Furthermore, some measures are designed
for use in clinical trials rather than in clinical practice and it is often
not possible to determine what represents a meaningful difference
of improvement or otherwise. In 2020, the FDA qualified the first
PRO for use specifically in diabetes. This milestone represented an
achievement of parity of esteem between standardized, rigorous
assessment of a physical health outcome and a mental health
outcome. Translating that standard into routine clinical care is
necessary to enable healthcare professionals to effectively support
their patients in optimal self-management of their diabetes. This
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presentation will provide clarity on what represents a patient-
reported outcome, why that is important, what the underpinning
science is pertaining to PROs, including mechanism of action and
improvements in physical or mental health outcomes.
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THE ISSUES WITH USING CE MARK AS A VALID
PROXY FOR CONTINUOUS GLUCOSE MONITORING
SYSTEMS ACCURACY FOR PEOPLE WITH TYPE

1 DIABETES

J. Pemberton

Birmingham Children’s Hospital, Department Of
Endocrinology And Diabetes, Birmingham, United Kingdom

In March 2022, the National Institute for Clinical Excellence
(NICE) updated the United Kingdom (UK) diabetes guidance for
adults (1) and paediatrics (2). The updates will make real-time
continuous glucose monitoring and intermittently scanned con-
tinuous glucose monitoring (defined as CGM forthwith) acces-
sible for all people living with type 1 diabetes. The NICE
guidance lays out multiple factors when choosing a CGM device.
Prudently, accuracy is the first factor; however, there are no
internationally recognised design or performance criteria for
accuracy studies, and NICE has called for a review (2). The
updates also state, ’if multiple devices meet their needs and
preferences, offer the device with the lowest cost’ (1,2), making
the UK market attractive to manufacturers with existing or pro-
spective CGM devices with a range of prices and varied sensor
accuracy, reliability and user-friendliness. The UK Medical
Device Regulations (MDR) 2002 (3) brought into effect the
Conformité Européenne (CE) marking regulations from the 1993
European Union (EU) Directive 93/42/EEC (4). Therefore, CE
marking indicates the medical device is fit for purpose and no
pre-market assessment is required by the UK patient safety
regulator, the Medicines and Healthcare products Regulatory
Agency (MHRA) (3). Therefore, evaluating the robustness of the
CE marking process is essential. This lecture starts by outlining
the landscape of CGM accuracy detailing the available CGM
performance metrics and explaining the rationale for focusing on
manufacturer sponsored studies submitted for CE marking. The
lecture goes on to describe the current regulatory framework for
CE marking in the EU, in contrast to the United States of
America (USA) Food and Drug Administration (FDA) and
Australian Therapeutic Goods Administration (TGA) processes.
Furthermore, the review highlights the limitations of the CE
marking system compared to the FDA and TGA approval pro-
cesses by appraising the clinical data requirements. The lecture
discusses the acceptance of a representative sample of clinical
data and studies using a device of equivalence for CE marking,
resulting in wide-ranging indications for use that stretch beyond
the available clinical data. Also, the review identifies the chal-
lenge in verifying if data "on file’ submitted by manufacturers is
robust, considering the data misses the peer-review process re-
quired for a scientific journal publication. In contrast, the lecture
references FDA and TGA approval documents showing the
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approved indications for use mirror the available clinical data.
The FDA published the integrated CGM (iCGM) study design
and performance criteria to speed up approval and allow inter-
operability in 2018. The iCGM criteria define the standards re-
quired for CGM approval with manually operated digital
technologies and automated insulin delivery systems (AID).
Evaluating the CGM devices available in the UK against the
iCGM criteria identifies several studies that used protocols that
minimise glucose variability. Performance in the hypoglycaemic
range did not meet the standards or was missing for many de-
vices. The lecture discusses the inadequacy of using full glucose
range accuracy metrics such as mean absolute relative difference
(MARD. Finally, the lecture discusses opportunities and risks for
UK medical device safety from 2025 because of leaving the EU.
The main finding is the USA FDA and Australian TGA approvals
are valid proxies of CGM device accuracy for the indicated
populations due to the using the highest risk classification with
specific assessment criteria that requires comprehensive product-
specific clinical data. The CDRH of the FDA and Advisory
Committee of the TGA complete conformity assessments against
regulatory requirements as governmental entities, ensuring con-
sistency without conflicts of interest. However, the time taken to
receive FDA and TGA approval risks hindering innovation. In
contrast, CE marking does not appear to be a valid proxy for the
accuracy and performance of CGM devices. Multiple Notified
Bodies perform conformity assessments against EU regulations
without standardised criteria risking inconsistency of assessment,
and their employment by the manufacturer introduces a potential
conflict of interest. Publication and transparency in the clinical
data that justified the CE marking would be welcome. CE marking
for AID requires an urgent appraisal. The CGM-specific study
design and accuracy criteria for iCGM approval offer a starting
point for the standardisation of CGM Accuracy. However, more
work is required to develop clear design verification standards and
performance metrics depending on the CGM device category, for
which the IFCC working group on CGM may provide. In the
absence of standardised assessment criteria, the lecture offers an
overview of considerations for the critical appraisal of study de-
sign, reporting, and performance of a CGM accuracy study to
support stakeholders involved in the decision-making process. If
unable to complete a full critical appraisal, when presented with a
MARD of ~10%, one could enquire, 'Did the study include
participants in sufficient numbers with demographics similar to
those I look after, did the protocol induce glycaemic variability on
the test days, and what is the percentage of readings withing 15/15
agreement rates in the different glucose ranges?’ If the UKCA
marking system tightens regulation, there are justified grounds to
suggest more stringent standards will hinder innovation and slow
access to the latest technologies. Fro example, in the USA and
Australia, where regulation is more robust than CE marking, the
time required to gain approval is estimated to be double that of CE
marking. Also, the CE marking system supports commercialisa-
tion of markets that can drive down prices and increase optionality
for users and health care professionals. A solution could be for the
UKCA marking system to implement study design criteria that
apply to all CGM devices, with varying accuracy performance
standards for different CGM device categories.
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HELPING ADULTS CHOOSE A SAFE AND EFFECTIVE
CGM IN LIGHT OF NEW NATIONAL GUIDANCE

E. Wilmot'?

"University Hospitals of Derby and Burton NHS Trust,
Department Of Diabetes & Endocrinology, Derby, United
Kingdom, *University of Nottingham, Translational Medical
Sciences, Nottingham, United Kingdom

There is growing evidence to support the use of continuous
glucose monitoring in people living with diabetes. As such, in the
UK the National Institute for Clinical Excellence (NICE) now
recommend that all people living with Type 1 diabetes, and sub-
groups of people with insulin treated Type 2 diabetes should have
access to interstitial glucose monitoring. In those with Type 1
diabetes the choice should ideally be based on individual pref-
erences, considering the needs, characteristics, and functionality
of the devices. Some of the factors to be considered for indi-
viduals with Type 1 diabetes include device accuracy, predictive
alerts/alarms, dexterity, hypoglycaemia fear, psychosocial fac-
tors, need for use as part of a closed loop, calibration, data sharing,
hypoglycemia awareness and cost. This lecture will consider the
practical considerations above, alongside available evidence to
support informed, collaborative decision making when deciding
on the optimal continuous glucose monitoring solution.
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IS IT EASY TO USE TIME IN RANGE (TIR) FOR DAILY
MANAGEMENT OF DIABETES?

R. Ajjan

University of Leeds, Leeds Institute Of Cardiovascular And
Metabolic Medicine, Leeds, United Kingdom

This presentation attempts to compare and contrast two key
glycaemic markers: the old and the new, represented by glycated
haemoglobin (HbAlc) and time in range (TIR), respectively.

HbA1c has been used as the gold standard for assessing gly-
caemic control in diabetes, given the wealth of data linking this
glycaemic marker to future vascular complications. While
HbAlc served us well, this glycaemic marker is not without
limitations as accuracy can be affected by factors that influence
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red blood cell lifespan. Moreover, HbAlc fails to provide in-
formation on hypoglycaemic exposure and glycaemic variabil-
ity, which are both associated with adverse outcome. HbAlc is
also slow at assessing response to new glycaemic therapies,
which can delay optimisation of glucose levels.

These were accepted limitations for HbA ¢ in the absence of a
credible alternative. However, with the increased use of contin-
uous glucose monitoring, additional glycaemic markers have
surfaced that can address the shortcomings of HbAlc.

One of these modern glycaemic markers is TIR, depicting the
time spent in glucose levels between 3.9 and 10 mmol/l (70-
180 mg/dl) each day, and showing an inverse relationship with
the risk of diabetes complications. While use of TIR is not as
widespread as HbAlc, it is easy to understand and well accepted
by health care professionals as well as individuals with diabetes.
Importantly, TIR gives an unbiased account of glucose levels,
and, unlike HbAlc, is not affected by red blood cells changes,
while rapidly assessing response to the introduction of new
glycaemic therapies.

Despite the clear advantages of TIR, HbAlc will continue
to serve the diabetes community for a while. However, this
old friend will need help from the new generation of glycaemic
markers for optimal glucose management in people with
diabetes.
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P. Kar, J. Sethi
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Diabetes care has continued to progress around the world-
with an explosion of new drugs, insulin, technology etc. Yet a big
challenge continues to be access to those who need it most-
whether it be based on deprivation or ethnicity In this session-w e
will look at 2 different funded health systems- namely UK and
India- and see where the similarities end- yet also are quite close
to each other. we will explore means to try and bridge gaps,
methods being used-as well as ideas about taking things forward.
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BRIDGING DISPARITIES IN TYPE 1 CARE IN THE US

D. Maahs', D. Zaharieva®, P. Prahalad®, D. Scheinker?,
K. Hood’, F. Bishop®, A. Addala?

"Stanford University, Pediatrics, Palo Alto, United States of
America, 2Sz‘anford University, Pediatrics, stanford, United
States of America

The American Diabetes Association and the International
Society of Pediatric and Adolescent Diabetes advocate (evidence
grade level A) for the use of automated insulin delivery for all
people with type 1 diabetes and other types of insulin-deficient
diabetes who are capable of using the device safely. Data from
programs designed to identify and reduce disparities in care for
people with type 1 diabetes in the US will be reviewed.
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ADVOCACY AND ADOPTION OF TECHNOLOGY
AND DISPARITIES IN INDIA

V. Mohan

Madras Diabetes Research Foundation & Dr. Mohan’s
Diabetes Specialties Centre, Diabetology, Chennai, India

The number of people with diabetes globally, is rising at an
alarming rate. South Asia is one of the hot spots of the diabetes
epidemic. In India alone, there are over 74 million people with
diabetes today. Unfortunately, 70% of the doctors in India
practice in urban areas while 70% of India’s population lives in
rural areas. This mismatch between the availability of health care
professionals and the rapid spread of diabetes in rural areas, pro-
vides an opportunity to use technology to deliver the diabetes care
to remote rural areas. The first part of this presentation will talk
about a model of successful delivery of diabetes health care in
rural India. The Chunampet Rural Diabetes Program was carried
out in a group of 42 villages in Kancheepuram District in Ta-
milnadu. Using a Mobile van, a population of 27,014 individuals
(86.5% of the adult population) were screened for diabetes. All
those detected with diabetes were offered a follow up care at a
rural diabetes centre which was set up during the project. The
results were very impressive and led to good improvement in Alc
levels using low cost generic drugs. The second use of technology
was during the COVID — 19 pandemic and the lock down which
was enforced in India and many other countries. Thankfully,
Telemedicine was also legalized in India at that time. Using
technology, a system was created whereby the doctor and the
patient stayed at home but blood tests were arranged at home for
the patient. With the results, teleconsultation was done by doctors
using the Electronic Medical Records which were made available
on their mobile phones. Thus, despite the lockdown, patients
managed to get their tests and diabetes consultations done re-
motely. The third use of technology is through our network of
diabetes clinics across India. Even at centres where there was no
ophthalmologist, retinal photographs were obtained using a low-
cost retinal camera and were uploaded for centralized diabetic
retinopathy grading unit where the images were read by trained
retina specialists. The eye reports were sent back to the peripheral
clinics in real time. Over one year period, 25,316 individuals with
diabetes could have their eyes screened for diabetic retinopathy.
Only 11.4 % needed referral to an ophthalmologist for further
management. Finally, the use of mobile Apps has revolutionized
diabetes treatment. Recently, we have developed three diabetes
related tools. ‘DIA’ — an Al powered chatbot to assist people
through automated digital conversations, ‘DIALA’ — a patient-
friendly mobile app and ‘DIANA’ - a healthcare application for
precision diabetes care. The details of these three tools are briefly
described below : DIA : The Conversational Al Virtual Assistant
‘DIA’ can interact in English with its unique conversational Al
technology and intuitive interface, it has proved to be a useful
solution for patients, providing complex dialogues, with quick
response time and offers comprehensive solutions for patients with
diabetes. DIA’s uses range from scheduling appointments and
reminders for visits, lab tests and teleconsultation, to addressing
enquiries on available medicines, treatments, and facilities. During
an emergency, health crisis or in pandemic situations, it connects
with caregivers and patients to take proper action as per the seri-
ousness of their conditions. Further, it shares notifications, updates
patient engagement and special offers. In addition to this, DIA can
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assist patients through reminders on their medicine refill via
WhatsApp or SMS notifications and even facilitate purchase
and tracking of medicine orders. DIALA : ‘DIALA’ is a
DIAbetes Lifestyle Assistant Mobile Application. This app
helps deliver superior and positive patient outcomes with
weight tracking, step counts, diet plan adjustment, prescription
refilling, availing reports of tests done, glucose monitoring data,
scheduling appointments and sends reminders. It can help to
monitor one’s health and manage diabetes effectively. It is
currently available in Android. DIANA : An advanced machine
learning tool DIANA (DIAbetes Novel subgroup Assessment)
is used to classify individuals with newly detected type 2 dia-
betes into specific subgroups such as insulin deficient or insulin
resistance forms. This tool also gives the estimates of the risk
for developing diabetes complications like eye or kidney dis-
ease. This machine learning approach has been developed
based on published real world clinical data and will help the
clinician offer individualized care for people with diabetes. In
conclusion, judicious use of technology can help to bridge the
socioeconomic and geographical challenges in delivering dia-
betes health care in developing countries.
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PRE-SYMPTOMATIC TYPE 1 DIABETES: WHICH
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THE STRENGTHS AND LIMITATIONS
OF MONITORING VIA OGTT

M.J. Haller

University of Florida, Pediatrics, Gainesville, United States
of America

We will review the strengths and limitatoins of monitoring
progression to Stage 3 T1D via OGTT.
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THE EVIDENCE FOR ALTERNATIVE
MONITORING TECHNOLOGIES

C. Mathieu

University Hospitals Leuven - KU Leuven, Endocrinology,
Leuven, Belgium

When it comes to monitoring glucose, the last 50 years have seen
a revolution, in particular when it comes to allowing people living
with diabetes to measure their glucose levels themselves. It was
only in the 1980’s that self-monitoring of blood glucose became
available broadly with the home blood glucose meters. These have
seen increasing accuracy, but most importantly increasing user
friendliness, with reduction of the size of the capillary blood volume
needed, with the improved lancets for sampling, and with greater
affordability, increasing thus the accessibility of the technology and
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allowing people with diabetes around the world to perform capillary
blood glucose measurements. This is of the utmost importance
those using insulin, as they need the guidance of blood glucose
levels in their day to day decisions on insulin doses, but also for
those not on insulin, having the data on blood glucose levels is
important for guidance and motivation, provided the data are part of
educational programs. The field was revolutionized with the arrival
of systems allowing continuous glucose measurements, measuring
glucose levels in subcutaneous tissue and recalculating them to
blood glucose values. But it was only when the Abbott system
Libre™ became available that this technology truly revolutionized
the way glucose is measured in those living with diabetes. This
system with intermittent scanning allowed a 14day sensor use, with
great accuracy and most importantly greater affordability compared
to the previous continuous glucose monitoring systems was a key
moment in diabetes care. Democratization of sensor use lead to
worldwide uptake and importantly pushed the field forward on
thinking about new ways to express overall glucose control. The
availability of 24h glucose curves, with many more data, drove to
new concepts: times in ranges, coefficients of variability etc.. These
turn out to be important additional inputs on top of the traditional
concepts like HbAlc and are even overtaking HbAlc in daily
practice and clinical trials. It will hopefully not be long before also
regulators will embrace these new parameters. The good news is
that the field does not stand still! For a revolution to become a
persisting reality, evolution is needed: linking sensor and pen data,
linking sensors to pumps with artificial intelligence, creating (hy-
brid) closed loop systems, apps assisting those using sensors for
glucose measures in decision making on insulin doses, food intake,
exercise etc. and most importantly, increase affordability and user
friendliness. But new revolutions are on the horizon: not only
glucose monitoring is being targeted, but also other metabolites
come into the picture: lactate, ketones and others. And integration of
all these values together with information on exercise, heart rate,
food intake and even geography (person in the kitchen versus the
bathroom...) will lead to completely different sets of information
allowing artificial intelligence systems to assist those living with
diabetes even better in therapeutic decision making, but particularly
guiding them how to integrate diabetes better in their life, with less
disruption and improved quality of life.
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PARALLEL SESSION - JDRF SESSION - MONITORING
PRE-SYMPTOMATIC TYPE 1 DIABETES: WHICH
TECHNOLOGY FOLLOWS AUTOANTIBODY
DETECTION?

WHAT’S FEASIBLE IN THE CLINICAL
CARE SETTING?

K. Simmons

University of Colorado, Barbara Davis Center For Diabetes,
Aurora, United States of America

The natural history of type 1 diabetes is well defined, and early
stages of type 1 diabetes are defined by the presence of multiple
type 1 diabetes associated autoantibodies (glutamic decarboxylase
antibody, insulinoma antigen-2 antibody, insulin antibody, and zinc
transporter 8 antibody). Internationally, the number of programs
screening for early stages of type 1 diabetes through the mea-
surement of type 1 diabetes associated autoantibodies continues to
increase. In addition, all four major type 1 diabetes associated
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autoantibodies can be measured commercially in many countries.
With increased screening and detection of individuals who are in
early stages of type 1 diabetes, there is a need to provide routine
clinical follow up to keep patients medically safe, reduce the risk of
diabetic ketoacidosis, counsel on risk of disease progression and
identify individuals who may be eligible for interventions. In a
research setting, oral glucose tolerance tests, metabolic risk scores,
HbAlc measurement, blood glucose testing and continuous glu-
cose monitors may be used to monitor disease progression. It is
unknown whether these tools used during follow-up visits in a
research setting will be technically, economically or operationally
feasible in a clinical setting. Whether our current monitoring
strategies are feasible in a clinical setting is also dependent on the
demand for such follow-up, which hinges on the successful im-
plementation of screening individuals for early stages of type 1
diabetes. We will review experience from our general population
screening program in Colorado, the Autoimmunity Study in Kids,
as well as our Early Type 1 Diabetes Clinic to examine the ac-
ceptability, implementation, practicality and integration of the use
of various monitoring tools in the clinical setting. We will also
discuss how current monitoring strategies may be adapted to im-
prove feasibility in a clinical setting.
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IMPROVED DATA COLLECTION: MOVING CGM
REPORTS FROM THE PATIENT DIRECTLY
TO THE EMR

A. Criego

International Diabetes Center, Pediatric Endocrine,
Minneapolis, United States of America

International Diabetes Center (IDC) has spent the last 15 years
working with the diabetes technology community to establish an
effective way to present glucose data that allows both the patient
and the clinician a way to identify actionable patterns of hyper-
glycemia and hypoglycemia to increase time in range. The result of
the multiple consensus meetings and publications has been the re-
finement of the ambulatory glucose profile (AGP) report to display
continuous glucose monitoring (CGM) and blood glucose moni-
toring (BGM) data in a standardized and clinically meaningful way.
The AGP Report has been accepted by the International Consensus
Committee on Time in Range and the American Diabetes Asso-
ciation’s (ADA) Standard of Medical Care for Diabetes as a re-
commended example of a standardized method to represent CGM
data. With increasing options for virtual diabetes care, the ability to
integrate CGM data directly into the Electronic Health Record
(EHR) efficiently for clinical care has become more necessary. The
Integration of Continuous Glucose Monitoring Data into the Elec-
tronic Health Record (iCoDE) Project, completed in 2022, recog-
nized the importance of consistent and secure data integration and
has developed guidelines for loading and integration of continuous
glucose monitor (CGM) data into the EHR. Since May 2020, our
healthcare organization (IDC, HealthPartners Institute & Health-
Partners Care Group) has been able to integrate Abbott’s CGM data
from LibreView directly into our Epic EHR using the application
programming interface (API) supplied by Redox. We have created
a patient flowsheet in Epic to review CGM glucose metrics over
time to identify areas of improvement for the individual patient with
diabetes providing the foundation to track diabetes population
health metrics in the future. Patients with diabetes use different
CGM devices and are seen for diabetes in primary and specialty
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care with a need to establish scalable processes to bring discrete
CGM data from all devices directly into the EHR wherever patients
receive diabetes care. Work has now begun to integrate data from
other CGM systems, connected insulin delivery devices and on
standardizing the associated data reports needed for efficient and
effective use of these technologies that are transforming diabetes
care. Automated access to CGM data, fully integrated into the EHR,
is a key step toward precision diabetes care.
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ALGORITHM-ENABLED RPM FOR T1D; LESSONS
FROM THE 4T STUDY FOR A CONTINUOUSLY
LEARNING HEALTH SYSTEM

D. Scheinker

Stanford University, Pediatrics, Stanford, United States
of America

The 4T (Teamwork, Targets, and Technology for Tight Con-
trol) Study seeks to set and maintain tighter glucose management
targets in patients with newly diagnosed T1D, with the use of
continuous glucose monitoring and telemedicine. Timely Inter-
ventions for Diabetes Excellence (TIDE) facilitates this new
technology-enabled, telemedicine-based care model. TIDE iden-
tifies patients with deteriorating glucose management and the data
most relevant for providers to help patients reastablish control,
through the analysis of CGM data. The 4T program and TIDE are a
continuously learning, algorithm-enabled model for personalized
care at population scale. The algorithms that identify patient needs
are continuously improved based on historical CGM data collected
through TIDE, the messages sent to patients by the care team, and
the resulting changes in patient glucose management. The TIDE
interface is continuously improved based on feedback from the
care providers who use it. The initiation of TIDE reduced provider
screen time by 47%. A year later, the first major round of im-
provements to the algorithms and interface reduced provider
screen time by 86%. Within the 4T study, patients monitored with
TIDE saw greater reductions in HbAlc and higher TIR than pa-
tients not monitored with TIDE. We present the development of
TIDE, lessons learned from its iterative improvements, and on-
going projects to further expand its functionality.
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DATA OWNERSHIP AND USE OF DATA
AGGREGATORS IN CLINICAL CARE

G. Forlenza

Barbara Davis Center for Diabetes, Pediatrics, Aurora, United
States of America

Type 1 diabetes (T1D) is increasingly becoming a ‘‘digital
disease” for which persons with diabetes (PwD) generate hun-
dreds of continuous glucose monitoring (CGM), insulin dosing,
carbohydrate intake, exercise, sleep, and other physiological
datapoints per day. These data have value to the PwD themselves
in addition to the providers giving medical advice, companies
looking to improve algorithms and products, and third-party re-
searchers aiming to better understand T1D care. The desire to
share data and grow knowledge is counter-balanced against the
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need to secure protected health information, prevent breeches in
privacy, and obstruct malicious actors. Digital data is generally
available to PwD and their providers via manufacturer-based
websites and uploaders. These platforms, however, require in-
dividual providers to learn and maintain a growing number of
accounts, a process which is prohibitive outside specialty dia-
betes centers. Third-party data aggregators hold the potential to
homogenize data sharing and visualization among PwD, pro-
viders, and researchers, but move data control outside of the
companies creating and improving the devices. In this talk we
will discuss data ownership and the pros and cons of data ag-
gregators getting at the question, ‘“Whose Data Is It Anyway?”’
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DEEP LEARNING TO PREDICT DIABETES OUTCOME
M. Clements

Children’s Mercy Hospital, Endocrinology And Diabetes,
Kansas City, United States of America

Deep learning is a special form of machine learning that uses
algorithms inspired by the structure and function of the human
brain. Deep learning methodologies are now being tested in auto-
mated insulin delivery systems, where other machine learning
methodologies are already widely used. But deep learning also has
the potential to positively impact the structure diabetes care delivery
overall. Deep learning models can be used to classify patients and to
predict clinical outcomes like hospital admission for diabetic ke-
toacidosis, rising hemoglobin Alc, falling time in range for sensor
glucose, predicting the onset of type 1 and type 2 diabetes, nudging
individuals toward increased physical activity or other behaviors,
and even the optimal choice of the next therapy for type 2 diabetes.
Deep learning models have even been applied to voice recordings to
predict health outcomes. In this presentation the speaker will survey
the literature on the applications of deep learning in diabetes care,
and he will review some of the concepts critical to evaluating this
literature. The speaker will specific applications of deep learning in
detail, as well as issues of concern that are raised by deep learning
models such as barriers to implementation across healthcare insti-
tutions, disparities in model performance across patient subgroups,
lack of explainability impacting clinician trust in Artificial In-
telligence, model overfitting, and the need to tune or retrain models
over time or across different populations. The presenter discuss
potential a potential model for accelerating the implementation of
machine learning and deep learning in diabetes care.
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TECHNOLOGICAL GADGETS: WHAT IS AVAILABLE
TO GIRLS AND WOMEN WITH DIABETES

E. Cengiz

University of California San Francisco, Pediatrics, Division Of
Endocrinology, San Francisco, United States of America
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Women have unique diabetes care needs that encompass a
range of areas. Technology plays a fundamental role in deliv-
ering progress on personalized diabetes care. And now, new
technologies are making it possible for women to manage their
diabetes care and well-being on a more precise and personalized
level than ever before. Female Technology (‘‘Femtech) is a
term applied to a category of software, diagnostics, products, and
services that use technology often to focus on women’s health.
As gender becomes more widely addressed in conversations
about health disparities, so does Femtech’s power to advance
women’s health. During this talk, we dive into women’s health
and the technologies disrupting the space, with a specific focus
on diabetes technology. We will present evidence based diabetes
technology gadgets that have transformed treatment of diabetes
in women and discuss potential diabetes technology tools and
systems to enhance lives of women with diabetes.
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GENDER DIFFERENCES IN CARDIOVASCULAR RISK
MARKERS IN YOUNG POPULATION WITH TYPE 1
DIABETES

D. Smigoc Schweiger?

"University Medical Center-University Children’s Hospital
Ljubljana, Department Of Pediatric And Adolescent
Endocrinology, Ljubljana, Slovenia, *University of Ljubljana,
Faculty Of Medicine, Ljubljana, Slovenia

Overall, life expectancy is shorter in people with type 1 diabetes
(T1D) compared to the general population, and cardiovascular
diseases (CVD) are the leading cause of morbidity and mortality in
persons with T1D. Hyperglycemia is considered the primary
mediator of atherosclerosis in T1D. However, it cannot explain all
CVD risks associated with T1D. Even individuals who achieved
HbAIlc levels of 6.9% or lower still had a chance of death from
CVD twice as high as the risk in the general population. Several
other modifiable risk factors such as hypertension, dyslipidemia,
obesity, insulin resistance, lack of exercise, smoking and psycho-
social factors further influence the CVD risk. Women with T1D
have a greater excess risk of all-cause mortality and fatal and
nonfatal vascular events compared with men with T1D. Therefore,
sex-related protection from CVD seems to be lost in women with
diabetes. Why diabetes confers a higher risk for CVD in women
than men is not entirely understood. It is also unclear when excess
CVD risk in women with T1D begins. Intima-media thickness of
the carotids and aorta shows that vascular damage and athero-
sclerosis start from the first years after the onset of T1D. A higher
prevalence of multiple CVD risk factors in adolescent girls than in
boys may contribute to a more atherogenic risk profile and, thus,
less favourable CVD morbidity and mortality outcomes in women
with T1D compared to men. Early identification of CVD risk
factors and possibly also sex-specific intervention would poten-
tially reduce later CVD morbidity and excess mortality in women
with T1D. Further studies and more precise clinical guidelines are
needed to address the role of sex-related differences in CVD risk
profiles in the pediatric population.
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SEX DIFFERENCES IN THE MANAGEMENT
OF EXERCISE IN THE PEDIATRIC
AND ADULT POPULATION

D. Zaharieva’, V. Ding®, V. Ritter’, M. Desai’, P. Prahalad’,
D. Scheinker®, K. Hood', F. Bishop', A. Addala’,
M. Tanenbaum4, D. Maahs'

!Stanford University, Pediatrics, Stanford, United States of
America, *Stanford, Quantitative Sciences Unit, Stanford,
United States of America, ’?Stanford, Management Science And
Engineering, Stanford, United States of America, *Stanford,
Medicine, Stanford, United States of America

Regular physical activity and exercise can lead to numerous
health benefits for individuals with type 1 diabetes (T1D).
However, glycemic disturbances in individuals with T1D can
also occur depending on various factors including, but not lim-
ited to, time of day, type, intensity, and duration of exercise.
There is well-established literature suggesting differences in sex-
related responses to exercise in individuals without T1D, but
fewer studies have focused on this topic related to T1D. A large
percentage of the existing literature around exercise and gly-
cemic management with T1D has been conducted on mostly
male participants. This presentation will be reviewing the current
literature on sex-related differences that may impact glycemic
responses to exercise in youth and adults with T1D. In addition,
we will be exploring the potential sex-differences of newly di-
agnosed youth with T1D in 4T Exercise Study that have been
started on physical activity trackers and involved in exercise
education within the first month of diabetes diagnosis. This work
in new-onset T1D youth will highlight potential sex-differences
and acute glycemic responses to exercise (24 hours post-exercise)
in the 4T Exercise cohort.
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INSULIN DOSING IN WOMEN WITH T1D:
IS THERE A NEED FOR TAILORED SOLUTIONS?

C. Fabris

University of Virginia, Center For Diabetes Technology,
Charlottesville, United States of America

Correctly tuning insulin replacement therapy in type 1 dia-
betes (T1D) is a challenging task because insulin requirements
are modified by multiple metabolic and psycho-behavioral
factors — eg, meals, physical activity, psychological stress. In
women, hormonal changes happening over the life span further
influence insulin needs, making the task of dosing insulin even
more strenuous for the female population. Among the factors
complicating insulin replacement for women, a relevant role
has been documented to be played by the menstrual cycle.
According to several studies, women with T1D may experience
a decrease in insulin sensitivity during the second half of their
menstrual cycle (ie, the luteal phase), which is oftentimes ac-
companied by an increased exposure to hyperglycemia. Also,
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increased occurrence of hypoglycemia has been documented
during the initial days of the menstrual cycle, as women tran-
sition from luteal to follicular phase. During this talk, we will
review aspects unique to the physiology of women that impact
insulin needs and complicate insulin dosing — with particular
attention to the menstrual cycle. Further, the talk will discuss
how technology in the form of open-loop decision support
systems or closed-loop automated insulin delivery systems can
be tailored to support challenges in the management of T1D
specific to women.
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PSYCHO-BEHAVIORAL BARRIERS TO OPTIMAL
GLUCOSE MANAGEMENT IN WOMEN WITH T1D
ACROSS THE AGES

K. Barnard-Kelly
Spotlight-AQ Ltd, R&d, Fareham, United Kingdom

There are many factors affecting glucose management at
different stages in life for girls and women with type 1 diabetes.
From puberty through to menopause, sexual health and repro-
ductive function present considerable challenges for many with
both physical and mental health consequences. Female sexual
health remains a much-neglected area in diabetes clinical
medicine, however it is important for psychological and social
well-being. Sexual health issues for women go beyond pre-
conception care and pregnancy. The risk of sexual dysfunction
is 2.5 times higher for women with type 1 diabetes with con-
tributing factors spanning interpersonal, social, psycholgoical
and biological issues. Given the complex nature of type 1 dia-
betes, its management and its complications it is unsurprising
that female sexual health is markedly affected by the condition.
This presentation will explore some of the factors affecting
women with type 1 diabetes across the ages in the context of
barriers to optimal glucose management and how these can be
overcome.
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PERSONALIZED MEDICINE TO PRECISION
MEDICINE: INDIA IS CHANGING

A. Gupta
Centre for Diabetes Care, Diabetology, Greater Noida, India

Personalized medicine is well established in management of
diabetes and patient centric approach is now at the core of all the
global recommendations and guidelines . Person centered ap-
procah takes into consideration the choices and preferences of
the person living with diabetes but it still does not considers the
fact that each individual is genetically and metabolically unique.
Advent of Big Data, omics and Artificial intelligence looks
promising but precision medicine is yet to find its way into
routine clinical practice in case of diabetes. India is uniquely
placed as it represents the second largest population of persons
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living with diabetes. Asian Indian Phenotype is characterized by
earlier onset of diabetes, higher insulin levels and greater degree
of insulin resistance , abdominal obesity, higher visceral fat de-
spite lower BMI along with certain other unique biochemical and
clinical markers in comparison to Caucasian counterparts. Pre-
cision diabetes is still in its infancy and most of the work is with
monogenic diabetes however it has a great potential for use in
prevention, diagnosis and treatment of other forms of diabetes.
Researchers in India are now looking at the unique population
characteristics through genome wide studies, DNA sequencing,
application of microRNA techniques, Big DATA and omics
measurements.
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DIABETES TECHNOLOGY - THE MAKE
IN INDIA STORY

R. Parikh
CKS Hospital, Diabetology, Jaipur, India

The latest IDF atlas puts India at second position in the list of
top 10 countries with highest prevalence of type 2 diabetes in
adults (20-79 years) and also of those with undiagnosed diabetes.
India also has highest estimated prevalence of type 1 diabetes.
With such huge burden, India spends only 3% of its GDP on
healthcare. There have been several developments in the field of
diabetes technology like insulin pumps and continuous glucose
monitoring. Although majority of Indians cannot afford these.
India is also known for frugal innovations like the Mars Orbiter
Mission. Govt of India launched make in India initiative in the
2014 to transform India into global design and manufacturing
hub. In the year 2015 Startup India was launched by Govt of
India. Over last one decade India has given over 100 unicorns.
Currently there are 11738 startups in the field of healthcare
registered with startup India, out of which 2632 are working in
the field of healthcare IT and healthcare technology. Several
startups have launched their diabetes care products incorporating
flash glucose monitoring system and wearable devices into their
mhealth apps. Ultrahuman is dedicated to improving metabolic
health of people at risk of diabetes. Startups like SugarFit and
TwinHealth are focused on reversal of diabetes. Efforts are on to
launch indigenous continuous glucose monitoring system. BeatO
has launched a connected glucose meter along with diabetes care
programs. Some startups also claim to have developed non-
invasive glucose monitoring systems, although they are yet to
establish their validity. Sensing self is working on saliva based
non-invasive glucose monitoring. 7Sugar has launched a pro-
gram that helps people get calorie distribution of their meal by
uploading a photo of their meal plate on the app. A cost-effective
insulin pump is being developed that can potentially bring down
the cost of insulin pumps by 90%. Various startups are working
on improving metabolic health by the use of wearable devices
and machine learning programs. Artificial intelligence is being
used in fundus cameras. Artificial intelligence based multispec-
tral wound imaging cameras that can differentiate between gram
positive and gram-negative bacteria have been developed. The
story of India’s progress in the field of Diabetes Technology with
special reference to few frugal innovations that can potentially
change the lives of millions of Indians with diabetes will be
presented.
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DIABETES MANAGEMENT IN INDIA - CHALLENGES
& TECH SOLUTIONS

M. Chawla, P. Chawla

Lina Diabetes Care Mumbai Diabetes Resaerch Centre,
Diabetology, Mumbai, India

India has the second largest number of people with diabetes
in the world today (74.2 million). There are many a challenges
faced — delayed diagnosis, presence of complications at time of
diagnosis, lack of insurance support for ambulatory care, lack
of support programmes to engage and motivate individuals with
chronic diseases, high cost of monitoring, poor availability of
test strips, many unvalidated monitoring devices , social and
cultural beliefs like religious fastings and walking bare feet,
early onset of typ2 DM, poor screening of complications and
follow up visits, poor adherence to lifestyle modification and
poor medications compliance. Some of the other challenges in
Diabetes management are the high patient burden with poor
physician to patient ratio and geographical barriers to accessing
optimum care. Technology has come to the forefront in over-
coming some of these challenges. Use of locally available
connected meters, training on structured smbg including 3/21
concept, mobile apps and applications for diet adherence, ex-
ercise regularity, insulin dosing algorithms, carbohydrate
counting etc are gradually being used regularly by patients with
diabetes especially the younger individuals. The use of cgm too
has gradually improved especially in type 1 DM , but largely
continues to be intermittent with smbg used in between. Use of
telemedicine and teleconsultation too has improved the access
to diabetes specialists especially for patients in rural areas.
Technology advancements in point of care testing are resulting
in better monitoring of metabolic parameters and screening for
complications including those for retinopathy and neuropathy
and some of these devices make use of artificial intelligence for
correct interpretation and reporting. Technology is helping in
development of digital tools to identify at risk foot, grades of
foot ulceration along with technology driven solutions for
protective footwear and insoles. Though there continue to be
many a challenges in diabetes management in India, technology
is slowly and steadily helping physicians, patients and health
care companies find simple solutions towards earlier diagnosis ,
monitoring , treatment and screening and prevention of com-
plications. The wide use and availability of mobile phones with
cheap data and internet availability have been a boon towards
this.
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OPPORTUNITIES AND THREATS ANALYSIS (SWOT)
OF BLOOD SUGAR MONITORING IN INDIA

M. Bhartia
Association of Clinical Endocrinologists, Diabetes And

Endocrinology, Dispur, Assam, India

““ Is the Glass half full or half empty? ‘“ It depends on your
outlook.
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India is a diverse country with wide geographical variation in
knowledge, financial capability and exposure .In Diversity lies
its strength and the opportunities to thwart the weakness and
threats.

Strength

Fasting and PP system

Screening camps

Pharmacies

Cheap health packages

Diabetes centre packages

Pharma driven CME

Weakness

Intermingling of Tier system

Pharma dependent training

Johari window unawareness

Opportunities

Converting the strength into Assets

Neutralising weakness by online modules, credit points, new
NMC rules

encouraging startups

Streamlining fasting and PP concepts

Threats

“Who moved my cheese”

Funding

Half training

Chinese whispers

Blood sugar monitoring has evolved enormously. As Robert
Frost said “‘ T have miles to go ,miles to go before I sleep **, there
is still a lot of work to do .
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DO IT YOURSELF ARTIFICIAL PANCREAS:
THE AFFORDABLE INDIAN EXPERIENCES

J. Kesavadev

Jothydev’s Diabetes Research Centre, Diabetes,
Trivandrum, India

In spite of a robust decline from 55.1% to 16.4% over the past 15
years, India still has the highest number of poor people in the world.
Though poverty among children has declined at a faster rate, India
still has the highest number of poor children (97 million, 21.8%)
implying that one in every three children lives in poverty, while one
in seven adults lives in poverty. It is a frustrating experience for
adolescents with TID in India, to live a miserable life, despite
technological advances in diabetes. In India, currently, there is no
established support for T1D with either CGM, insulin pumps, or
automated insulin delivery (AID) devices. The Do-it-yourself ar-
tificial pancreas (DIY AP), which is popular in developed countries
is slowly catching up in the Indian TID community and is ex-
perimenting with affordable options. DIY AP combines the sensor
data from a CGM together with other specifications such as basal
rate, insulin sensitivity factor, & carb ratio and subsequently, cal-
culates the insulin dose required to maintain the blood glucose level
within the target range. Unfortunately, in India, we don’t have
many options either for insulin pumps or CGMs, including inte-
grated CGM (CGM that can be used as part of an integrated system
with other compatible medical devices and electronic interfaces,
which may include automated insulin dosing systems, insulin
pumps, blood glucose meters or other electronic devices used for
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diabetes management). In a country like India, where 16.4% of the
population, as mentioned earlier, is in multidimensional poverty,
the cost is the major limitation to the use of technologies. A
commercial hybrid-close loop costs around 600,000 INR (73467
USD) followed by a monthly cost of approximately 30,000 INR
(370 USD) making it difficult to afford by self-funding. The only
commercial hybrid-close loop AID available in India is MiniMed
780G. Though in some states like Kerala, the government provides
free insulin pumps and AIDs to some patients, these are only very
few numbers compared to the magnitude of the T1D population in
the country. In India, currently, there are approximately 860,423
people living with T1D who are finding every option to optimize
the use of currently available affordable devices. This reiterates the
need for DIY APs. As per the users, the initial investment is around
250,000 INR (3061 USD) followed by a monthly cost of approx-
imately 10,000 INR (122 USD). The majority of DIY users in India
use AndroidAPS (Android users) and loop (for 10S) as open-
source closed-loop systems. Out of limited options, the compatible
insulin pumps they mostly use are old Medtronic pumps including,
Medtronic Minimed 712,715,&722. Unlike many other developed
nations insulin pumps are not reimbursable and no insurance pol-
icies are available in India. Since the options are limited the users
are re-engineering the available pumps so as to work with the open-
source closed-loop system. For old Medtronic pumps, an additional
communication device is needed to “translate” the radio signal
from the pump to Bluetooth. The additional communication de-
vices that are used by most of the users here in India are Rileylink
and Orange link. The Orange link is preferred by the larger pop-
ulation as it is compact, lightweight, and designed using an all-new
nRF52810 Bluetooth 5.2 System on Chip. With regard to CGM, we
have Guardian Sensor 3 and Guardian Sensor 4 (factory calibrated)
currently available as real-time CGM in India that provide pre-
dictive alerts up to 60 minutes in advance of high and low glucose
events. Guardian sensor though available as a real-time device in
India is not affordable to a majority of the tT1D population and is
also not an integrated CGM. Freestyle Libre is the isSCGM available
in India. The professional CGM (Libre Pro) is comparatively af-
fordable to the majority of the T1D population. One of the alternate
affordable ways to get real-time data is to use a professional CGM
like Libre Pro with a transmitter like Miao Miao or NightRider.
Consequently, the users also reuse the sensor with the help of
certain apps and restart the sensor. As per the users, the readings are
quite accurate. To display the glucose data, they use the xDrip+ app
or the Nightscout website[Table 1]. That is the one side of the story
where people are trying to convert available devices into user-
friendly and affordable options. The average time-in-range [TIR]
with a commercial hybrid close loop system is 70-80%. When
using DIYAP, the average TIR is about 85-90%, as per the users.
Though there are more than two dozen known users successfully

Table 1. Summary of Components of DIVAP Used in India

Medtronic MiniMed | Medtronic MiniMed | Medtronic MiniMed
712 715 722

Insulin Pump

Sensor + Transmitter | Libre pro with Miao Miao 3

Data Display Nightscout *xDrip+
Open Source Android APS Loop for 108
Additional Riley Link Orange Link
Communication

Device
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using DIY AP, one of the difficulties that the users face is regarding
troubleshooting, which can be difficult at times. Patient stories also
suggest that the procurement of compatible devices to initiate the
DIYAP is the most difficult part. The setting up of algorithms can
be time-consuming and requires technical know-how. The con-
figuration can be tricky and complicated which can discourage the
patients from choosing these systems. The users need to be en-
gaged, activated, and committed to allocating time to understand
and set up the system. The chance of insulin pump failure is very
low when used by tech-savvy users, but it can be the other way
when less-expert individuals start managing the older pumps. A
very small percentage (<1%) of users get support from their clinics
to use DIYAP. The patient community themselves support each
other in every step. They research and train each other. The loopers
community is equipped with 24-h, global online support and makes
consistent efforts to increase its radical transparency and ac-
countability. Like in other parts of the world, DIYAP is not ap-
proved for use in India as well. But, as American Diabetes
Association (ADA) states, we never discourage users. These af-
fordable options are providing them with profound quality of life
(QoL). Diabetes technology advancements in the past years made
possible the development of DIYAPs that lead to ‘“‘closing the
loop” integrating CGM, insulin pumps, and smartphone technol-
ogy to run openly shared algorithms to achieve appreciable gly-
cemic control and QoL without burning their pockets too much!
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PARALLEL SESSION - EMERGING TECHNOLOGIES
FOR DIABETES

REPLACING PUMPS WITH LIGHT CONTROLLED
INSULIN DELIVERY

S.H. Friedman

University of Missouri-Kansas City, Pharmacology And
Pharmaceutical Sciences, Kansas City, United States
of America

We have developed a new way of delivering insulin that uses
light to stimulate insulin release from a patient-injectable depot. We
call this approach the Photoactivated Depot (PAD) approach. This
allows for the continuous variability of an insulin pump, without the
numerous problems associated with the physical connection that a
pump requires. These problems include infection, cannula crimp-
ing, bio-fouling and occlusion. We designed and synthesized a
range of materials that are injectable into the skin using a standard
insulin syringe and have shown that these release insulin both in-
vitro and in-vivo. The amount of insulin released is proportional to
the amount of light applied to the skin using a compact LED light
source. In addition, we have demonstrated that these materials re-
lease fully bioactive insulin which results in blood glucose reduc-
tions that are also proportional to the amount of irradiation. In this
presentation we will discuss the strategies that we have used to
achieve multiple design aims. One of these design aims is Effi-
ciency. This refers to the proportion of the material that is insulin, as
opposed to carrier or polymer. First generation materials were based
on polymers to achieve depot insolubility. This resulted in materials
that contained <10% insulin by dry weight. Our second generation
design strategies allow materials that are ~90% dry weight insulin,
allowing for greater duration of action and ease of release. In ad-
dition, we will describe potential therapeutic advantages of photo-
activated insulin over pump delivered insulin. The principal of these
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advantages is speed. We observe insulin in the blood 5 minutes after
irradiation of a PAD, which makes photoactivated insulin as fast or
faster than the fastest insulins commercially available. This begins
to rival the performance of the pancreas itself, and can lead to better
control of post-prandial blood glucose excursions, with attendant
health benefits. Finally we will discuss some of the operational
issues associated with the PAD approach. The skin based light
source used to stimulate insulin release is entirely solid state with
significantly lower energy requirements compared to a pump. This
can lead to a smaller, lighter form factor. In addition, the lack of
moving parts compared to an insulin pump should lead to greater
physical robustness, and lower costs to manufacture and purchase.
This latter factor can potentially expand the range of patients who
are able to access and use an artificial pancreas.
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CONTINUOUS LACTATE MONITORING (CLM) -
A NEW PARADIGM FOR MONITORING HIGH-RISK
DIABETIC PATIENTS

1. Tamir

QuLab Medical, R&d, Herzliya, Israel

As wearable healthcare monitoring systems advance, there is
great potential for multi-metabolite sensing to enhance the man-
agement of type 1 diabetes (T1D). Improvements in wearable
sensor technology, specifically the introduction of additional
analyte monitoring capabilities, are believed to ultimately lead to
improved glycemic control. Defective glucose metabolism and
low tissue oxygenation have been linked to enhanced lactate levels
in diabetic patients with acute myocardial infarction (AMI). High
lactate levels indicate increased risk for poor outcome in this
population. The rise in blood lactate concentration in diabetics
with AMI was previously shown to be associated with increased
incidence of heart failure, severe arrhythmias, cardiogenic shock,
and high mortality rate. QuLab Medical has developed a novel
minimally-invasive intradermal patch platform for continuously
monitoring multiple metabolites in parallel. Specifically, we have
focused on the development of a Continuous Lactate Monitor
(CLM) and combining it with a CGM in a single path device. We
believe that the combined CGLM solution will help T1D patients
better manage their life, on both wellness and disease fronts.
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FOR DIABETES

BEYOND THE GLUCOSE-CENTRIC DIABETES
MANAGEMENT: THE PATH TO MULTIPLE SENSING

C. Cobelli’, A. Galderisi*

!University of Padova, Department Of Women’s And Children’s
Health, Padova, Italy, *Yale University, Department Of
Pediatrics, New Haven, United States of America

Whereas continuous monitoring of glucose has served as the
main guidance for the development and use of automated insulin
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delivery systems (AID) in type 1 diabetes (T1D), major limits
still halt the achievement of a fully AID able to self-adaption to
different daily life activities as well as to optimize glycemic
control in other conditions than T1D. Glucose is part of a com-
plex energetic cellular balance that involves other two key me-
tabolites — lactate and ketones (beta-hydroxybutyrate[ BHB]) —
that have been recently the target of continuous sensing. Re-
cently, investigational devices that allow continuous lactate and
BHB sensing have shown promising results in small clinical
studies. The clinical relevance of lactate and BHB stands in their
ability to early detect metabolic shifts during unannounced ac-
tivities (e.g. physical activities, fasting) as well as in their role as
alternative metabolic fuels for critical organs as brain and hearth.
The ability to real time monitor lactate and BHB paves the way to
a new generation of AID able to minimize the need for user
announced activities and to broaden the use of AID to other
clinical settings. We will propose three experimental case stud-
ies: the use of lactate during physical activity in those living with
T1D ; the potential benefit of monitoring lactate and BHB in
preterm neonates to adjust glucose and insulin infusion in order
to meet the metabolic need of neonatal; the enhanced safety of
BHB continuous monitoring as a tool for early detection of ke-
tosis in those with T1D.
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GLOBAL REGISTRY DATA: DIABETES
TECHNOLOGY IMPACT

R. Cardona-Hernandez

Hospital Sant Joan de Deu, Pediatric Endocrinology,
Barcelona, Spain

Global registries reflect the current status of type 1 diabetes
and the real-life impact that the adoption of diverse diabetes
therapies have beyond randomized clinical trials. With the rapid
adoption of diabetes related-technology worldwide, firstly con-
tinuous glucose monitoring and more recently closed-loop sys-
tems, it is expected a drastic change in the achievement of
recommended targets for children and adolescents with type 1
diabetes. International registries such as SWEET (Better control
in Pediatric and Adolescent diabetes: Working to create cen-
ters of reference) or large national prospective registries like
DPV (Diabetes-Patienten-Verlaufsdokumentation; Germany and
Austria), T1D Exchange (US), ADDN (Australasian Diabetes
Database Network (Australia) or the SWEDIABKIDS (Swedish
Childhood Diabetes) registries have reported a drastic increase in
technology use. The SWEET registry has shown a significant
decrease in HbAlc on a background of increasing pump and
sensor use for 10 years within this registry. Nevertheless, there
is still room for improvement as only 21% of children and
adolescents with type 1 diabetes achieved the current ISPAD/
ADA HbA1c<7.0% (53 mmol/L) target in another description
within the SWEET Registry from 2021 (with data for the pe-
riod 2017-2019) while 37% achieved the former ISPAD/ADA
HbA1c<7.5% (58 mmol/L) target. This percentage is however
significantly higher that the one described by the T1D Exchange
for the period 2017-2018, where only 17% of youth with diabetes
achieved the ISPAD/ADA HbA1c<7.5% (58 mmol/L). Reports
from the different registries associate a positive effect of tech-
nology use (pump and/or sensor) on HbAlc. The decrease in
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HbAlc in large registries have been accompanied by a lower
number of diabetes ketoacidosis and severe hypoglycemic epi-
sodes. During the next few years a potential improvement in
diabetes outcomes is also expected in parallel with an increasing
use of closed loop systems. On the other hand, there is still a
paucity of registry-derived data regarding other parameters such
as time in range, economic measurements/analyses and quality of
life/patient-reported outcomes (PROs) which might help to vis-
ibilize the impact of technology in pediatric diabetes.
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PSYCHOLOGICAL IMPACT OF TECHNOLOGY:
WHAT IS MOST RELEVANT?

J. Lawtonl, D. Rankin], R. Hartl, B. Kimbelll, H. Murphyz,
R. Hovorka®

"University of Edinburgh, Usher Institute, Edinburgh, United
Kingdom, *University of East Anglia, Department Of Medicine,
Norfolk, United Kingdom, *Wellcome-MRC Institute of
Metabolic Science, University Of Cambridge, Cambridge,
United Kingdom

The clinical benefits to using diabetes technology are now well
established. However, to optimise these clinical gains, user ‘buy
in’ and engagement are essential. The psychological impacts of
using diabetes technology can both motivate and hinder effective
and sustained technology use. Hence, alongside clinical trials to
assess efficacy, it is vital to draw upon users’ perspectives to
better understand acceptability. With a focus on closed-loop
technology, this presentation will showcase how qualitative
methodology can help illuminate and understand how diabetes
technology can impact users’ quality of life in ways which cannot
be captured through questionnaire designs. Drawing upon find-
ings from interviews with a diversity of user groups (young
people, parents of children with type 1 diabetes and pregnant
women), the presentation will highlight the transformative im-
pact closed-loop technology can have on users’ sense of self and
their confidence and ability to undertake everyday activities and
engage in meaningful relationships with others. The presentation
will also highlight how qualitative methods can capture unin-
tended psychological consequences to technology use, such as
excessive anxiety leading to over interaction with the system in
certain individuals. Hence, it will be argued that consulting users
and learning about their lived experience can help inform deci-
sions about technology rollout and support identification of those
who might benefit from bespoke input and psychological support
to make optimal use of technology in everyday life.
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DIABETES TECHNOLOGY ACCESS IN LOW
AND MIDDLE LOW-INCOME COUNTRIES: NOW
OR LATER

J. Wood

Rainbow Babies and Children’s Hospital, Pediatric
Endocrinology, Cleveland, United States of America
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Emerging diabetes technologies, including insulin pumps,
continuous glucose monitors, and automated insulin delivery
systems, can improve the quality of life and glycemia of people
living with diabetes mellitus. Diabetes technologies are not
available to all people living with diabetes across the globe
secondary to issues with manufacturing, marketing and regis-
tration, pricing and reimbursement, procurement and supply,
prescribing, dispensing, and patient use. There are also well
described socioeconomic and racial disparities in the use of di-
abetes technology even in high income countries with access to
these devices. Given the continued challenge of access to blood
glucose meters, blood glucose strips and insulin in low and
middle income countires, is now the time to make access to
diabetes technologies in low and middle income countries a
priority? Benefits of using diabetes technology on quality of life
and glycemia (HbAlc and time in range) and current access to
and use of diabetes technology in low and middle income
countires will be reviewed in the context of the 2022 ISPAD
Clinical Practice Consensus Guideline Chapter on the manage-
ment of the child, adolescent, and young adult with diabetes in
limited resource settings.
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PARALLEL SESSION - MIND THE FOOT!
MONITORING OF DIABETIC FOOT DISEASE
J. Mader

Division of Endocrinology and Diabetology, Department Of
Internal Medicine, Medical University Of Graz, Graz, Austria

Diabetic foot syndrome is a complication of diabetes mellitus
and is defined as the infection, ulceration, or destruction of the
deep tissues of the foot. Diabetic neuropathy and/or peripheral
vascular disease in the lower extremities are factors that con-
tribute to the occurrence of diabetic foot syndrome. To diagnose
diabetic neuropathy other causes of neuropathy have to be ruled
out; neuropathies not associated with diabetes mellitus may be
present in patients with diabetes and may be treatable. In up to
50% diabetic peripheral neuropathy can be asymptomatic. If
diabetic peripheral neuropathy is not recognized and preventive
foot care thus is not implemented, patients are at risk to develop
diabetic foot syndrome due to their insensate feet. Loss of pro-
tective sensation (LOPS) is a sign of distal sensorimotor poly-
neuropathy and is a risk factor to develop foot syndrome. The
following diagnostic tests are useful to assess small- and large
fiber function and protective sensation: pinprick and temperature
sensation for small-fiber function, vibration perception and 10-g
monofilament for large-fiber function and 10-g monofilament for
assessment of protective sensation. The incidence of diabetic
foot syndrome lies between 15 and 25%. Diabetic foot syndrome
is a frequent cause of hospitalization and could lead to major
complications, like lower limb amputations, sepsis and death. In
up to 80-85% of cases with diabetes who have to undergo lower
limb amputations have previously had a foot ulcer. The mortality
rate in patients with diabetic foot syndrome is more than double
than in the general population. As diabetic neuropathy with loss
of protective sensation is associated with a high risk to develop
(recurrent) ulcerations, different methods to (continuously)
monitor diabetic feet and diabetic foot disease are in develop-
ment. (Remote) monitoring of diabetic foot syndrome can be
applied in three domains using technologies to support triaging
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high-risk patients, technologies to support care at the site of the
care provider, and technologies an enabling self-management.
These technologies include digital health solutions, smart
wearables, telehealth technologies, and ‘‘hospital-at-home’’ care
delivery model. Minor injuries are often unnoticed and may re-
sult in subsequent infection and ulceration may end in a foot
amputation. Some studies have shown an association between
increased skin temperature and asymmetries between the same
regions of both feet. A smart device to assess the temperature
patterns might indicate the risk to develop diabetic foot syn-
drome. Pressure sensors could compensate for the loss of pain
sensation and enable the early detection of inadequate pressure
patterns and thus prevent diabetic foot syndrome. These sensors
can be incorporated in socks or insoles. Apps to recognize in-
fections and wounds, and to empower self-care might also be
useful in the management of diabetic foot syndrome. Most of
these innovative technologies are still in early phases of devel-
opment and have not been widely adopted in routine care.
However, they do have the potential to revolutionize manage-
ment of diabetic foot syndrome in the near future.
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THE GREENING OF DIABETES CARE IN AMERICA
D. Kerr

William Sansum Diabetes Center, Research And Innovation At
Sansum Diabetes Research Institute, California, United States
of America

In the United States (U.S.), 7 million Americans use insulin
each day and an increasing number are being prescribed other
types of injectable therapies. Similarly, a growing proportion of
the 1.6 million individuals living with type 1 diabetes, change
their continuous glucose monitoring sensor every 2 weeks in-
cluding the majority of the 350, 000 insulin pump users. Going
forward, the market for CGM among adults with non-insulin
treated diabetes and pre-diabetes is set to increase, perhaps
exponentially. From an environmental perspective, the down-
side of the ubiquitous use of technologies, in addition to es-
tablished therapies such as insulin, is the negative impact that
this can have from the associated waste. The waste associated
with diabetes care can be stratified according to the type of
materials (e.g., recyclable versus non-recyclable) and the risk to
human health (e.g., from needlestick injuries or exposure to
bodily fluids). In the U.S., reducing risk from hazardous waste
varies by State — for example in California, the Dept of Public
Health regulates medical waste. The cost of dealing with
medical waste in the U.S., has been estimated to contribute to 5
to 16% of healthcare spending. With the increasing concerns
about environmental change, stakeholders in diabetes care have
a vested interest in developing creative new approaches to re-
ducing the impact of all forms of waste. These stakeholders
include the pharmaceutical and medical device industries,
health professionals, payers, policy makers and people living
with diabetes. To be successful, this may also require new
thinking on the transparency of the environmental burden of
different approaches to diabetes care and ensuring that envi-
ronmental progress comes with meaningful rewards and not
additional costs to the end-user.
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DIABETES TECHNOLOGY AND WASTE: HOW
TO TURN GREENER? - THE EU POINT OF VIEW

L. Heinemann

Science Consulting in Diabetes GmbH, Management,
Kaarst, Germany

Diabetes Technology (DT) is widely used in the EU, with rapid
increases in the usage of certain medical products, e.g. systems for
continuous glucose monitoring. The well-known pros of doing so,
concerning improvements in glucose control, are associated with
cons like an increase in the economic burden for the healthcare
systems, but also with a lot of (plastic) waste. In the EU it is the
political will to reduce plastic waste drastically. The EU Com-
mission has issued several respective regulations, which currently
mainly address plastic disposable items like bags; however, in the
end also the situation with medical products (which are often
exempt from such considerations) has to be improved. For ex-
ample, in the Medical Device Regulation (MDR) it is clearly
stated that the design of medical products should be so, that waste
production is reduced or even avoided. One can envisage that such
conditions will become even more rigid soon, the MDR is in
constant ‘‘development”. Many manufacturers of products used
for diabetes therapy are located outside the EU; however, also
these will have to fulfill EU requirements. Given the long periods
needed to change production lines/develop new products, it is
obvious that the manufacturers are already considering and im-
plementing such changes. In addition, patients with diabetes and
diabetologists are becoming rapidly more sensitive to environ-
mental aspects of diabetes therapy, with certain differences be-
tween countries in the EU. This also exerts pressure on
manufacturers to reduce waste and recycle wherever this is
meaningful and possible. Several country-specific aspects/activi-
ties do exist at the country level, driven by regional diabetes as-
sociations; however, to my knowledge, there is no EU-wide
initiative in the diabetes arena. A coordinative activity by, e.g., by
the EASD is missing. This also holds true for patient associations
like the IDF-Europe. What can be done immediately on a practical
level is to provide appropriate information/training to patients with
diabetes about how to handle the (plastic) waste generated. Be-
cause of the activities in the US (i.e. the Green Diabetes De-
claration, in which specific tasks are given to all parties involved),
we should adjust this declaration to the EU situation and establish a
Task Force which pushes a change in the EU ahead.
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DIABETES TECHNOLOGY AND WASTE: HOW
TO TURN GREENER? - THE MANUFACTURERS’
POINT OF VIEW

M.A. Schweitzer
Novo Nordisk, Clinical Medical Regulatory, Mainz, Germany
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Take the question ‘““‘How to turn greener’” and split it in several
““sub-questions’’, the resulting sub-questions might be: ““Is there
aproblem?”’ ... ““Is the problem understood and addressed?’’ ...
““Are there strategies for how to turn greener?”” ... ‘““‘Are there
any tangible and concrete goals set and even controlled?”” and
finally ... “‘Is progress being made and what expectation can we
have for the future?”” The good message at the beginning, the
topic is deeply understood and broadly addressed. Today, there
isnt barely any pharmaceutical or medical device company that
doesnt understand and agree that sustainability and the ecologi-
cal footprint is important, change is necessary and actions need to
be taken, holistically, to improve current situation and transform
organizations into greener and ecologically more responsible
parts of society.

In January 2020 at Davos, ‘‘Sustainable Market Initiative”
(SMI) (1) was launched by his Royal Highness the Prince of
Wales. His Majesty King Charles III, hosted several task forces
which invite and involve companies to develop strategies and
collaborations for more sustainability. In SMI, there is a ‘‘Health
Systems Task Force” which is also a partner of the WHO’s
Alliance on Transformative Action on Climate and Health
(ATACH), a platform that over 60 countries have committed to
at the Minister of Health level to strengthen climate resilience
and lower the emissions of health systems. To fill this Task Force
with life and focusing on environmental strategies and actions of
the health industry , CEOs of 7 major global pharmaceutical
companies (AstraZeneca, GSK, Roche, Merck Germany, Novo
Nordisk, Sanofi and Samsung Biologics) released - at the recent
COP27 at Sharm el-Sheikh - collaborations and goals for the
future to achieve a near-term emission reduction and accelerate
the delivery of net zero health systems (2).

Even if recently published studies (3) relativize - to a certain
extent- the quantity of negative ecological footprints of the
pharmaceutical and medical device industry in comparison to
other industries, e. g. in regard to waste production, they are by
far not heading the list but are rather midlevel in ranking.

Pharmaceutical and medical device companies are aware of
the need to act on the ecological footprint and do aim at getting
greener and more sustainable. Clear strategies have been de-
veloped and are in implementation, about what to do, how and
until when. The core of sustainability strategies focuses on CO2
emission, on (renewable) energy consumption, on resource
consumption (e.g. [toxicity and amount of] raw materials or
water) and for sure specifically also on waste. Avoiding waste
and mange waste as end-of-life challenge of medical products.
One example for a broad environmental strategy is Novo
Nordisks strategy ‘““‘Circular for Zero”. It has been developed
and implemented soon after the turn into the new millennium
with the ambition: zero environmental impact. It addresses
“circular supply”’, including supplier footprint and circular
procurement, ‘‘circular company’’, including operations and
transport, elimination of energy-, water- and material waste and
green affiliates and ‘‘circular products’, including circular
product design and solving end-of-life challenges. This strategy
includes near, mid- and long-term goals, e.g. for the year 2030:
““all supply based on 100% renewable power”’, *‘zero CO2 from
operations and transportation’” and ‘“50% of Novo Nordisk
products to be reused or recycled until that year’’. An already
existing result of “‘Circular for Zero” is the use of 100% re-
newable energy in all Novo Nordisk production facilities
worldwide since 2020. (4)
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Getting greener is understood, agreed on and actions are
taken. However, the way to full sustainability is multifaceted,
challenging and quite complex. To cover a zero environmental
impact and, in particular, to reduce waste, it requests sustain-
able mindset from the beginning of the value chain until the
end-of-life solution. It requests innovation, creativity and many
partners to collaborate with, such as regulators, interdisciplin-
ary scientists and experts from many areas and industries, also
politicians. Prolonged half-lives of medications changing from
daily to weekly use or from injections to tablets can reduce
waste significantly. Political support for an innovation friendly
environment is needed for materialisation of related benefits.
More robust and compatible medical devices, smaller, next
generation medical devices and those made of less different
materials, like plastics, can reduce waste in many ways.
Packaging and blister materials based on organic, recyclable,
even eatable materials are other examples to change and reduce
waste from designing products to the use at patienfs level.
Collecting back medical products in a systematic manner to
reuse or recycle, in ‘“‘take-back’ programs, request learning,
partnering and intelligently covering evolving details, in order
not to solve problems at one end and create new environmental
problems at another end. Pilots are needed and strategies how to
deal and proceed with the acquired knowledge. Piloting take-
back programs in one country by one company, then scaling up
to different countries, then collaborating with different com-
panies in different countries on the same (medical) product and
finally scaling up to a global approach across different countries
and industries involving different medical products could be
one strategy that indeed already exists for insulin pen devices
(5). Innovation is often the key to solving problems. Even so to
reduce waste and improve the quality of treatment in the same
approach. Injection devices and needles can be collected in
internet linked boxes not only to prepare products for recycling
but also addressing poor adherence and reminding patients on
missed injections. While counting the number of devices put
into the boxes and assessing the treatment adherence level, the
internet connection of the boxes allows messages to patients in
case therapies have been missed. Getting greener and reducing
the ecological footprint is understood and being addressed.
Strategies are in place and deliver results. There is no doubt that
it is still a long way to become entirely green with zero foot-
prints and, unfortunately, such improvements need time.
Nothing shall be glossed over. However, pharmaceutical and
medical device companies must and will continue to lead this
development.

Preventing diseases, providing better treatments or even cures
that avoid acute and chronic care also in hospitals are the core
and finest tasks of pharmaceutical and medical device compa-
nies. This by itself leaves a greener footprint in society as all
medical care that is needed significantly contributes to waste,
energy and material consumption. (1) White Paper, “ACCEL-
ERATING THE DELIVERY OF NET ZERO HEALTH SYS-
TEMS”’. Sustainable Markets Initiative Health Systems Task
Force, in collaboration with BCG, November 2022. https://www
.sustainable-markets.org/health-systems-taskforce-whitepapers/
(2) European Pharmaceutical Review https://www.european
pharmaceuticalreview.com/news/175981/seven-pharma-ceos-unite-
to-achieve-emission-targets/ November 2022 (3) FORSCHU-
NGSBERICHT OKTOBER 22, ,,SEE-Impact-Study der deutschen
MedTech-Branche ‘. WifOR Institut & BVMed — Bundesverband
Medizintechnologie e.V. . October 2022. https://www.bvmed.de/
de/branche/standort-deutschland/branchenstudien (4) Novo Nor-
disk https://www.novonordisk.com/sustainable-business/zero-

ATTD 2023 INVITED SPEAKER ABSTRACTS

environmental-impact.html November 2022 (5) Novo Nordisk.
Returpen™. https://www.novonordisk.com/sustainable-business/
zero-environmental-impact/can-you-recycle-an-insulin-pen.html
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SCREENING OF GENERAL POPULATION - CURRENT
STATUS AROUND THE WORLD

R. Besser

Oxford University Hospitals NHS, Wellcome Centre For
Human Genetics, Nihr Oxford Biomedical Research Centre,
Oxford, United Kingdom

Until recently, screening programs identifying children and
adults at risk of type 1 diabetes (T1D) focussed on those with first
degree relatives with the disease. This has been an efficient ap-
proach for recruitment into prevention trials, as individuals with
a first degree relative have a ~ 15-fold increased relative lifetime
risk of T1D compared to the general population. However, this
approach identifies only the minority (10-15%) of individuals
who will progress to T1D. The success of improved technology
to identify at-risk individuals, and the development of drugs
aiming to delay onset of the disease, has seen a rise in pro-
grammes around the world which target screening in the general
population. These programmes utilise diabetes autoantibody
testing at various different ages, alone, or in conjunction with
genetic testing. The benefit of general population screening is in
identifying a wider group of individuals suitable for drugs or
trials to delay T1D onset, such as the anti-CD3 monoclonal an-
tibody, teplizumab, which has recently been approved by the
USA’s Food and Drug Administration, and to prevent life-
threatening diabetic ketoacidosis, and to prepare individuals for a
smoother transition to insulin therapy. Here we will discuss the
breadth of programmes around the world and highlight their
achievements and potential hurdles, which will need consider-
ation, before rollout into clinical practice is possible.
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EMERGING BIOMARKERS OF RESPONSES
TO IMMUNOTHERAPIES

L. Jacobsen

University of Florida, Department Of Pediatrics, Division Of
Endocrinology, Gainsville, United States of America

Therapies to augment the immune response in type 1 diabetes
will become an important part of the early management of the
disease. Several therapies have been successful, albeit tran-
siently, in preserving C-peptide in clinical trials. This often
manifests clinically as a significant and prolonged ‘honeymoon’,
or partial relapse, period. Such times of lower glycemic vari-
ability and increased time-in-range reduce diabetes-related
complications, both acute and chronic. However, challenges
remain regarding the use of immunotherapies as a future standard
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of care in type 1 diabetes. Firstly, there is vast heterogeneity in
regard to the immunopathogenesis of type 1 diabetes, affecting
multiple cell types including T cells (effector and regulatory), B
cells, dendritic cells, and more; thus, a myriad of immunother-
apeutics with differing mechanisms of action have been studied
to interdict in this destructive process. Next, the role of the beta
cell in its own demise requires further elucidation, and measures
of beta cell function, used as clinical trial endpoints, continue to
evolve. Chief among the challenges of implementing precision
medicine-directed immunotherapy is the variability in response
and how it is defined. While a specific therapy may work for
some individuals, termed ‘‘responders’’, it may not work for all
who receive it. This phenomenon is seen in other autoimmune
diseases. Even among successful clinical trials, meeting their
primary endpoint, there can be a subpopulation that has a
C-peptide response similar to that of the placebo group (i.e.,
“non-responders’’). Therefore, a one-size-fits-all mentality will
not be sufficient for the use of immunotherapeutics in early type 1
diabetes. Determination of the appropriate time to treat with the
appropriate immunotherapy is a major hurdle. Statistical mod-
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elling could aid in this query and has been used to determine
immune signatures of slow and fast progressors from multiple
autoantibody positivity to type 1 diabetes. To identify bio-
markers of immune therapy ‘‘responders”, in-depth character-
ization is required, not only via immunophenotyping but also
transcriptomics, genomics, epigenomics, and demographics.
Currently, we have limited knowledge of markers that differ-
entiate “‘responders’” from ‘‘non-responders’. Study teams are
performing mechanistic and responder-based analyses and are
uncovering exhausted T cell subsets, HLA frequency variation,
and the presence of specific autoantibodies in association with
responders. In the future we hope to identify a biomarker for the
prediction of these ‘“‘responders”. Other autoimmune diseases
can be a powerful example for the field of type 1 diabetes in their
use of precision medicine-directed treatment pathways. We are
working towards increasing the number of immune therapies
receiving regulatory approval. This, along with the validation of
current and future biomarkers, would allow a personalized,
biomarker-driven recommendation for the treatment of the un-
derlying pathology in type 1 diabetes.
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SEPSIS-ASSOCIATED HYPOGLYCEMIA ON
ADMISSION IS ASSOCIATED WITH INCREASED
MORTALITY IN CRITICALLY ILL PATIENTS, BASED
ON REAL-WORLD EVIDENCE

G. Dafoulas’, 1. Kalamaras®, K. Votis®, A. Bargiota’

'Faculty Of Medicine, University Of Thessaly, Endocrinology -
Diabetes, Larisa, Greece, 2Centre for Research and
Technology-Hellas, Information Technologies Institute, Thermi,
Thessaloniki, Greece

Background and Aims: The frequency and cause of hypo-
glycemia in various categories of septic patients have not been
adequately explored. In this study, we focused on sepsis-
associated hypoglycemia in the early phase of critically ill pat-
ents and evaluated the impact of hypoglycemia on mortality.

Methods: We performed a retrospective cohort study using
the Medical Information Mart for Intensive Care IV, anonymised
database (MIMIC-1V), based on the data of Intensive Care Unit
(ICU) admissions between 2008 and 2012 at Beth Israel
Deaconess Medical Center, USA. The study protocol was ap-
proved by the respective Institutional Review Boards.

All ICU patients
n =76540

9
Adult patients (age >= 18)
n = 76540

A

Patients with more than 1 (and less than 150) days in the ICU
n = 60674

A

Patients with sepsis (Sepsis-3)
n=31511

9
Patients with glucose measurements
n=231461

Figure 1.

We selected 31461 patients with Sepsis-3 criteria from the
MIMIC-1V database for the analysis. Figure 1 depicts the stages
of patient inclusion in the study.

Results: We performed survival analysis with ICU mortality
as the target, stratified per glucose level. Figure 2 shows the
Kaplan-Meier curves.

Figure 2. Kaplan-Meier survival curves for patients with
sepsis in the five categories of blood glucose levels. The fol-
lowing table shows the results of a Cox proportional hazards
model, per glucose category, after adjusting for age, sex, OASIS
(Oxford Acute Severity of Illness Score) and SOFA (Sequential
Organ Failure Assessment) scores.

Conclusions: The survival curves for severe and mild hypo-
glycemia seem to be quite below the curve for euglycemia, in-
dicating lower survival rates, as is also the case for severe
hyperglycemia, although less prominently. The proportional
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Figure 2. Kaplan-Meier survival curves for patients with sepsis in the five categories of blood glucose levels. The
following table shows the results of a Cox proportional hazards model, per glucose category, after adjusting for age, sex,
OASIS (Owford Acute Severity of liness Score) and SOFA (Sequential Organ Failure Assessment) scores.

95% confidence
Category Hazard ratio interval p-value
Severe hypoglycemia 202 123330 0.01
Mild hypoglycemia 197 1.68-2.30 p <0.005
Euglycemia 100 - -
Mild hyperglycemia 101 0.93-1.09 0.81
Severe hyperglycemia 1.24 1.16-1.34 p < 0.005
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hazards model suggests that severe and mild hypoglycemia are
significantly (p <0.05) associated with increased mortality rates
for septic patients, as is also severe hyperglycemia.
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A SCORING SYSTEM FOR PERSONALIZED AND
STREAMLINED DIABETES MANAGEMENT IN
CHILDREN WITH TYPE 1 DIABETES

A.S. Negus], H. HilP, L. Cederblad’, P.-O. Carlsson™?,
D. Espes5’6

!Digital Diabetes Analytics, R&d, Solna, Sweden, *Uppsala
University, Women’s And Children’s Health, Uppsala, Sweden,
3Uppsala University, Medical Cell Biology Research Group
Per-ola Carlsson, Uppsala, Sweden, *Uppsala University,
Transplantation and regenerative medicine, Medical Sciences,
Uppsala, Sweden, > Uppsala University, Medical Cell Biology,
Research Group Daniel Espes, Uppsala, Sweden, ®Uppsala
University, Medical Sciences, Transplantation And
Regenerative Medicine, Uppsala, Sweden

Background and Aims: The abundance and complexity of
CGM-data constitute a challenge. Therefore, we created a
composite score combining all aspects of glucose control in order
to maximize its use. By using real-world data, we evaluated how
our score correlates with traditional CGM-metrics.

Methods: CGM-data was collected from 194 pediatric type 1
diabetes subjects (age 13.8%+4.2, disease duration 5.213.6),
corresponding to approximately 5200 patient-weeks. Correla-
tions between our score and CGM-metrics for a 14-day period
were computed. The latest 14-day period of each patient was
categorized into three groups based on the median score (low
<60, medium 60-75 and high >75; maximum score = 100).

Results: We observed a positive correlation between our
score and time in range (TiR) (r=0.84, p<0.001). A negative
correlation was observed for eHbAlc (r=-0.77, p<0.001), time
above range (r=-0.77, p<0.001), coefficient of variation (r=
-0.39, p<0.001). Also, the number of severe hyperglycemic-
(r=-0.49, p<0.001) and severe hypoglycemic- (r=-0.11,
p<0.001) episodes correlated negatively with our score. The
three different groups differed both for eHbAlc (72115 vs.
53+7 vs. 45+7mmol/mol, p<0.001) and TiR (41+12 vs.
63110 vs. 771211 %, p<0.001). However, it should be noted
that also in the group with the lowest score there was a wide
range of eHbAlc (49-124 mmol/mol) and TiR (10-65%).

Conclusions: Our composite score can be used to rapidly
assess several aspects of CGM-data. By grouping patient-weeks
we can stratify patients while still accounting for several aspects
of glycemic control.
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INVESTIGATING THE EFFECT OF DIFFERENT
TREATMENTS ON EXERCISE-INDUCED
HYPOGLYCEMIA IN TYPE 1 DIABETES

M. Jaloli, M. Cescon

University of Houston, Mechanical Engineering, Houston,
United States of America
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Background and Aims: In people with type 1 diabetes (T1D),
physical activity (PA) affects blood glucose (BG) concentration
during exercise and for up to 12 to 24 hours in recovery [1];
therefore, it is essential to design appropriate treatment decisions
to prevent PA-induced hypoglycemia in T1Ds.
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Table 1. Dataset Description
Strategy Description
Control Mo reduction in basal rate
DEC 50% reduction in basal rate 5 minutes before exercise, by the end of the exercise
TABS Mo basal adjustment + pre-exercise glucose tabs (buccal route-40 grams in total
MDG Mo basal adjustment + pre-exercise mini-dose glucagon

Methods: We utilized a publicly available dataset [2] to ex-
amine the effect of various strategies on a group of T1Ds who
participated in four 45-minute fasted aerobic exercise sessions as
described in Table 1. We examined the effect of each treatment
on post-exercise glycemic stability by analyzing the total number
of hyperglycemia and hypoglycemia events across all partici-
pants.

Results: Each exercise session contained fourteen partici-
pants. Figure 1 depicts the glucose profiles measure by contin-
uous glucose monitoring (CGM) sensor for all patients receiving
various treatments. Fig.2 depicts the total number of hypergly-
cemia and hypoglycemia events for 0-3 hours (during exercise
and early recovery) and 3-12 hours after exercise.

Conclusions: In conclusion, we observe that during the exer-
cise session and early recovery, all treatments function adequately;
however, for the time interval of 3 to 12 hours after the experiment,
mini dose glucagon treatment can reduce the number of both hy-
poglycemia and hyperglycemia events in T1Ds.
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VARIABILITY OF INSULIN DOSE AND BASAL/BOLUS
INSULIN RATIO ACCORDING TO USE OF DIABETES
TECHNOLOGIES: DATA FROM SURVEY AND SWEET
DIABETES REGISTRY

F. Evin', S. Tittel’, T. Von Dem BergeS . V. Neuman®,
B. Piccini®, R. Cardona-Hernandez®, M. Tauschmann’,
D. Mul®, I. Zineb®, N. Sheanon'®, D. Gokgen'’

Tege university, Pediatric Endocrinology, bornova, Turkey,
2Ulm University, Institute For Epidemiology And Medicval
Biometry/zibmt, Ulm, Germany, >Auf der Bult-Zentrum fiir
Kinder und Jugendliche, Pediatric Endocrinology, hannover,
Germany, *Motol University Hospital, Department Of
Pediatrics, Prague, Czech Republic, *Azienda Ospedaliera
Universitaria Anna Meyer, Pediatric Endocrinology, Florence,
Italy, ®Hospital Sant Joan de Déu, Pediatric Endocrinology,
Barcelona, Spain, "Medical University of Vienna, Pediatric
Endocrinology, Vienna, Australia, 8Leiden University Medical
Centre, Pediatric Endocrinology, Rotterdam, Netherlands,
®Université Mohammed V Souissi, Pediatric Endocrinology,
rabat, Morocco, '°Cincinnati Children’s Hospital Medical
Center, Pediatric Endocrinology, Cincinnati, United States of
America, " ege university, Pediatric Endocrinology,

¢cigli, Turkey

Background and Aims: As of today,the optimal basal to total
insulin(BD/TD) has not yet been determined,and also there is no
consensus how to determine basal insulin dose with using dia-
betes technology.The aim of this study is to determine the vari-
ability of insulin doses and basal/bolus insulin ratios according to
insulin treatment modality and diabetes technologies from the
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Better Control in Pediatric and Adolescent Diabetes:Working to
Create Centers of Reference(SWEET)registry.

Methods: The study cohort included the patients in SWEET
database with Type 1 diabetes onset <18 years with at least one
clinic visit between June 2010 and June 2021 and Type 1 diabetes
for at least 2 years.

Results: In this study; 38,889 patients included.48.6% were
female, median age was15.2(11.9;17.2)years, and median diabetes
duration was 5.9(3.7; 9.0)years. The distribution of treatment
modality was as follows: multiple daily injection (MDI) without
continuous glucose monitoring(CGM), 32.8%; MDI with CGM,
18.0%; subcutaneous insulin infusion(CSII) without CGM, 11.7%;
and CSII with CGM37.3%. Data of the participants were analyzed
for each treatment modality separately. In unadjested data, a sig-
nificant association with BD/TD was shown in all analyses, re-
gardless of treatment modality:male gender, younger age group,
and lower HbAlc were all related to decreased BD/TD (all
p<0.05). After adjustment for age, sex, and diabetes duration,
there is no association remained between BD/TD and using di-
abetes technologies.

Conclusions: This study shows that similar basal to total in-
sulin proportion is associated with using diabetes technolo-
gies,after adjustment for sex, age, and diabetes duration.On the
other hand it remains to be investigated in a large prospective
long-term study if reducing BD/TD insulin will improve meta-
bolic control in children with type 1 diabetes.
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PARAMETERS OF TYPE 1 DIABETES CONTROL
BY TREATMENT MODALITY IN CHILDREN WITH
TYPE 1 DIABETES: POPULATION-BASED STUDY

A. Santova®?, M. Pavlikova®, L. Petruzelkova’,
B. Obermannoval, V. Neumanl, L. Plachyl, S. Pruhova',
0. Cinek’, Z. Sumnik’

"Motol University Hospital and 2nd Faculty of Medicine,
Department Of Pediatrics, Prague, Czech Republic, 2Ist
Faculty of Medicine, Charles University, Prague, Czech
Republic, >Faculty of Mathematics and Physics, Charles
University, Department Of Probability And Mathematical
Statistics, Prague, Czech Republic

Background and Aims: To assess the association of the key
parameters of type 1 diabetes (T1D) control with treatment and
monitoring modalities including the newly introduced hybrid
closed-loop (HCL) algorithms in children with T1D (CwD) using
the data from the national pediatric diabetes registry CENDA.

Methods: CwD younger than 19 years with T1D duration
>1 year were divided according to the treatment modality and
type of CGM used: multiple daily injections (MDI), insulin
pump without (CSII) and with HCL function, intermittently
scanned continuous glucose monitoring (isSCGM), real-time
CGM (rtCGM) and intermittent or no CGM (CGM-). HbAlc,
times in glycemic ranges and glycemia risk index (GRI) were
compared between the groups.

Results: A total of 3251 CwD data (mean age 13.4 years) were
analyzed. 2187 (67.3%) were treated with MDI, 1064 (32.7%)
with insulin pump, 585/1064 (55%) with HCL. The HCL users
achieved the best CGM-derived parameters results with median
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TIR 75.4% and GRI 29.1 (p <0.001 compared to the other groups),
followed by MDI rtCGM and CSII groups with TIRs 68.8 and
69.0%, GRIs 38.8 and 40.1, respectively (non-significant
p-values). These three groups did not differ in the HbA 1c medians
(51.8, 50.7, and 52.7 mmol/mol, respectively). The poorest T1D
control was observed in CGM non-users (defined as CGM use
<70% of the time) regardless of the treatment modality.

Conclusions: This population-based study shows that HCL
technology is superior to other treatment modalities in a pediatric
population.
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REMISSION OF TYPE 2 DIABETES AND REGRESSION
OF MICROALBUMINURIA WITH THE WHOLE-BODY
DIGITAL TWIN TECHNOLOGY: A MULTICENTRIC,
RANDOMIZED, CONTROLLED TRIAL

P. Shamanna’, J. Mohammed®, M. Mohamed®, T. Poon’,
M. Dharrnalingam4, B. Sabooj, S. Damodhamnﬁ, A. Vadavi7,
M. Thajudeen’, A. Keshavamurthy’, S. Joshi®

'Bangalore Diabetes Centre, Diabetes, Bangalore, India, *Twin
Health Inc, Diabetes, MOUNTAIN VIEW, United States of
America, 3Twin Health, Diabetes, Bangalore, India, MS
Ramaiah Medical College, Endocrinology, Bangalore, India,
°Diabetes Care & Hormone Clinic, Diabetes, Ahmedabad,
India, °Ramakrishna Hospital and Harvey Speciality Clinic,
Endocrinology, Coimbatore, India, ’Sudha Prevention Center,
Diabetes, Bangalore, India, SLilavati Hospital and Research
Centre, Diabetes, Mumbai, India

Background and Aims: The prospective study was designed
to determine the effect of Twin Precision Treatment Technology
(TPT) on change in A1C and T2DM remission and regression of
microalbuminuria. The TPT intervention uses the Whole-Body
Digital Twin Platform, with Al and Internet of Things, to inte-
grate multidimensional data to give precision nutrition and health
recommendations via the TPT app and by coaches.

Methods: We analysed the data for 6 months (intervention
n =206, control n=71).Microalbuminuria was defined as urinary
albumin excretion of 30-300 mg/day.

Results: No. of patients with microalbuminuria (MIC) and
macroalbuminuria reduced from 42 to 6 (-85.7%) and 4 to 1
(-44.4%), p<0.001, respectively. 151 patients who did not have
microalbuminuria at baseline increased to 191 (26.5% increase).
Mean duration of diabetes was 3.6 years (£2.6, 95% CI 3.3 to
4.04). Mean age was 43.3 years (8.8, 95% CI 42.1 to 44.4).
Based on ADA criteria, 83.4% (n=172/206) achieved diabetes
remission vs 71.4% (n=10/14) in MIC group and 84.3%
(n=161/191) without MIC; p=0.257 (ns). One patient had
macroalbuminuria. There was significant change in HbAlc and
cardiometabolic parameters (Table). The changes noted were:
mean HbAlc % (9.2 to 6), HOMA2B % (54.04 to 81.26), HO-
MAZ2IR % (1.9 to 1.13), body weight kg (79.06 to 67.09), hsCRP
mg/dL (3.21 to 2.53), SBP mmHg (130 to 118.5), DBP mmHg
(87 to 79.3), ASCVD risk score % (10.46 to 4.29).

Conclusions: A significant number of patients achieved re-
gression of microalbuminuria and improvement in metabolic
markers. TPT is useful for mitigating the incipient renal com-
plications attributed to T2DM.
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Q-SCORE: A COMPOSITE METRIC FOR
EVALUATION OF SHORT-TERM QUALITY
OF GLYCEMIC CONTROL

P. Augsteinl, P. Heinkez, A. Nowakl, L. Vogt3, J. Reindel],
E. Salzsieder?, W. Kerner!

!Klinikum Karlsburg, Heart and Diabetes Center, Department
For Diabetology, Karlsburg, Germany, 2Institute of Diabetes
“Gerhardt Katsch”, R&d, Karlsburg, Germany, 3Diabetes
Service Centre, R&d, Karlsburg, Germany

Background and Aims: Composite metrics are potential
screening tools for quality of glucose profiles. Q-Score has been
constructed using main factors of the glucose profile, which are
central glycemic tendency, hyperglycemia, hypoglycemia, intra-
and inter-daily variability. Here, Q-Score was further developed
for assessment of short-term glycemic control and identification
of glucose profiles requiring therapeutic action.

Methods: CGM-profiles were from non-interventional, retro-
spective cross-sectional studies. The Q-Score-parameter, time
above target range’ (TAR) was adjusted from 8.9 to 10 mmol/l
using 3-day-sensor profiles (n=1,562). Profiles with 21 days of
recording, obtained from 251 people with diabetes using the flash-
glucose monitoring (FM) system, were applied to investigate time
to Q-Score stability as well as correlation of Q-Score with fruc-
tosamin, Glucose management indicator % (GMI) and time in
range % (TIR) as parameters of short-term metabolic control.

Results: The linear relation between the Q-Scores applying
both TARs was Q-Score;o=-0.03+1.00 Q-Scoregy (r=0.997,
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p<0.001). Q-Score was stable after 11 days prior to TIR with 12
and variability given as % CV within 14 days. The Q-Score com-
ponents reached stability between 12 and 13 days. Hypoglycemia
was the slowest with 15 days. Q-Score had a correlation to fruc-
tosamin, GMI and TIR of r=0.715, 0.884 and -0.869, respectively.
Q-Score indicated insufficient glycemic control in 218/251 profiles,
mostly belonging to insulin-treated people with diabetes. Q-Score
components responsible were variability plus hypoglycemia in
type 1 and hyperglycemia in type 2 diabetes, respectively.

Conclusions: Q-Score is a potential metric for short-term
glycemic control and can be used for personalized evaluation of
glucose profiles by quantifying Q-Sore components.
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EFFICIENCY AND TIME SAVING IN TREATMENT OF
PEOPLE WITH DIABETES
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'DreaMed Diabetes, Customer Success, Richmond, United
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Background and Aims: Rapidly improving diabetes device
technology offers great promise for improving diabetes care.
However, the patient data necessary for evidence based medical
management exist outside the EMR and creates a massive burden
for providers to access and evaluate. Meaningful care plans de-
pend on assessing glycemic control over time and pulling this data
involves multiple steps and inefficiencies. Various technologies
have been deployed to address this problem. To date, however,
these have been deployed mostly outside the EMR workflow, and
only address the challenge acquiring data, with limited function-
ality to automatically import the data into the EMR and process
clinical data into a meaningful treatment decision support.

Methods: Data was collected during routine clinical care at
three sites of Yale Health and North East Medical Group
(NEMG) endocrinology centers. Time it takes clinical staff
members in treating patients with diabetes on an intensive insulin
regimen was captured before and after integration of the tech-
nology into the Yale Health EMR system. Number of ““clicks’ in
the process was also analyzed.

Results: Medical assistants and providers from three clinical
sites were included in this study, before and after integration of
the technology into the EMR. Data collected compared time it
takes for the complete patient flow and time it takes to perform
each step. Results to be presented.

Conclusions: Results to be presented.
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EFFECTIVENESS OF SMART PHONE APP BASED
MONITORING SYSTEM SYNCRONIZED WITH EMR
IN ACHIEVING BETTER GLYCAEMIC CONTROL
BEYOND STANDARDS OF CARE IN DIABETES
MANAGEMENT
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Background and Aims: The OneGlance® EMR and Smart
Phone App is a unique platform customised for diabetes care. The
app is synchronized with EMR and enables direct connectivity
between patients and doctors. The patient can record and share
their SMBG readings, receive timely treatment using the available
chat option. The study aims to evaluate the effectiveness of the app
based connectivity in helping the patients to achieve a better in-
dividualized glycaemic targets, minimize hypoglycaemic epi-
sodes, with a better adherence to treatment regime.

Methods: A retrospective data analysis over five years, with
selection criterion of 18 months treatment. The selected 731 pa-
tients were classified as App users (288) and non-app users (443)
and then app users subclassified as insulin users and insulin non-
users. The primary outcome was the glycaemic control measured
by HbAlc, FBS, SMBG before and after using the app, while
secondary outcomes included reported hypoglycemia events.

Results: In the study population of 288 app users (137 males,
151 females), they have mean age 53.1+13.1 years, baseline
HbA1c 7.2+ 1.9% and FBS 139.6 £57.7 mg/dl. Before and after
using the app mean difference in their HbAlc was 0.44
(p<0.0001), FBS was 18.53mg/dl (p<0.0001) respectively,
amongst them the insulin takers had a mean difference of 0.76 in
HbA1c(p<0.0001). Average monthly incidence of reported hy-
poglycaemia reduced from 0.82 to 0.47 in the app users. Patients
using the app had 3.3% overall better glycaemic profile on a like
for like comparison to the non-users.

Conclusions: OneGlance® app is effective tool helping pa-
tients achieve better individualised glycaemic control with
minimum hypoglycaemic episodes.

OP010 / #610
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IN SILICO REPLAY OF PHASE 3 INSULIN DEGLUDEC
CLINICAL TRIAL

M. Ganji, A. El Fathi, C. Fabris, M. Breton, B. Kovatchev

University of Virginia, Center For Diabetes Technology,
Charlottesville, United States of America

Background and Aims: The UVA virtual lab (UVlab),
equipped with a population of 6156 in-silico type 2 diabetes
(T2D) subjects (avatars), accounts for the heterogeneity and
different subtypes of T2D. We aim to demonstrate the capacity of
UVlab to reproduce the results of a previously published efficacy
clinical trial of insulin degludec (NCT01006291).

Methods: Published data were used, and the trial’s protocol
was applied to the virtual population. Each avatar received a
fixed ratio of 0.3/0.3/0.3/0.1 of their total daily carbohydrate for
breakfast, lunch, dinner, and bedtime snack, respectively. A sub-
population of avatars was selected to match the available mean
and standard deviation of body weight, 9-point SMPG profiles,
and insulin delivery. HbAlc and hypoglycemia events were
compared to the clinical trial for validation.

Results: The selection method found a subpopulation of 336
avatars. The selected virtual sub-population well matched the
available clinical data, with a median percent difference between
clinical data and simulated outcomes of 0.2% (IQR, 0.06-
3.2, Figure 1). This sub-population had an HbAlc of 8.4%
at week 0 and 7.3% after simulating the trial protocol at week 26.
This sub-population also reproduced patterns of hypoglycemia
observed in the clinical trial (0.3 vs. 0.25 events per patient).
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Conclusions: The outcomes of a phase 3 insulin degludec
clinical trial were reproduced closely in simulation by a sub-
population curated from the UVA virtual lab T2D population.
Considering these data were never used to construct the virtual
lab, this demonstrates the capacity of this platform to predict the
impact of basal insulin use in T2D.

OP011 / #803
Topic: ASO2 Clinical Decision Support Systems/Advisors

INFERRING CAUSE FROM EFFECT: TOWARDS A
PERSONALISED NUTRITION ADVISOR TO REACH
BODY WEIGHT TARGETS

P. Kanehll, M. Lehmannl, M. Stollz, L. Jones], D. Herzigz,
L. Ballyz, F. Schirmann'

Toviva AG, Science, Potsdam, Germany, 2Um'versity Hospital
and University of Bern, Department Of Diabetes,
Endocrinology, Nutritional Medicine And Metabolism,

Bern, Switzerland

Background and Aims: We aim to develop a system enabling
personalised weight prediction and providing data-based perso-
nalised nutrition advice for weight management.

Methods: We developed an interpretable weight prediction
model based on the energy balance equation (energy intake is a
function of recorded calorie consumption and a latent part de-
pendent on observed weight changes, whereas energy expendi-
ture is a function of weight and physical activity). We modelled
the change in the caloric intake rate as random walk. Weight
measurement errors and uncertainty of caloric intake were as-
sumed to be independent and normally distributed. Parameters
were estimated using Bayesian inference across weight, meal and
activity data of 9500 users undergoing App-based nutrition and
lifestyle coaching.

Results: The model proved useful in revealing preceding
cause, i.e. caloric deficit or excess, from the observed body
weight. This facilitates early detection of unwanted dietary habit
shifts. The model also informs about main drivers of weight
change by attributing it to quality and frequency of meals and
activities. The causal design of the model allows estimating the
effect of candidate dietary interventions on body weight. The
predicted likelihood of achieving predefined weight targets (e.g.,
73% accuracy predicting >5% weight loss at week 4 of 12)
further supports tailored counselling.

Conclusions: The developed interpretable model empower-
ing dietitians to individually tailored nutritional advice may fa-
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cilitate the application in public health care, a sector otherwise
cautious when adopting Al systems. Moving forward, we will
further tailor the model output to fit in with clinical workflows,
end users and therapeutic decisions.

OPO012 / #786
Topic: AS02 Clinical Decision Support Systems/Advisors

IRTA, A DECISION SUPPORT APPLICATION FOR
INSULIN THERAPY COUPLED WITH THE
CONTINOUS GLUCOSE MONITORING: IMPACT
ON GLYCEMIC CONTROL AND SATISFACTION
OF TYPE 1 DIABETIC PATIENTS

R. Pflaum, A. Guenego, C. Derrien, 1. Guilhem

CHU RENNES, Endocrinologie, Diabetologie, Nutrition,
RENNES, France

Background and Aims: Despite information delivered by
Continuous Glucose Monitoring (CGM), few patients achieve
glycemic targets defined by ATTD in 2019. This study evaluates
the impact of IRTA (Insulin Real-Time Advisor), an application
developed to help insulin therapy from FreeStyle Libre (FSL)
data, on glycemic control as well as the level of satisfaction of
type 1 diabetic patients using FSL.

Methods: We performed an interventional, prospective,
monocentric and before-after study which included a first phase
without IRTA and a second one with IRTA that delivered per-
sonalized advice. Data from 64 patients followed at Rennes
University Hospital and trained to use FSL have been analyzed to
try to show an improvement of 5% of time spent in the glycemic
target 70-180mg/dL (Time In Range, TIR). The primary end
point was the percentage of time spent in TIR during the last
month of each period. Secondary end points evaluated HbAlc,
indirect glycemic data and items scores to specific satisfaction
questionnaires.

Results: IRTA did not show any efficacy in improving gly-
cemic control on TIR (from 55.5% to 53.1%, p=0.0332) in a
heterogenous population with old diabetes. The other data were
not statistically and significatively modified, including among
high users. Scores to questionnaires showed an excellent level of
satisfaction with FSL and a good level of satisfaction with IRTA.

Conclusions: IRTA is of little benefit on glycemia with ex-
perienced and educated patients with diabetes. Additional studies
are needed to define the subpopulations in which IRTA would be
the most relevant.

OP013 / #374
Topic: AS02 Clinical Decision Support Systems/Advisors

ASSESSMENT OF DRUG THERAPY EFFECTIVENESS
IN TYPE 2 DIABETES USING CONTINUOUS GLUCOSE
MONITORING SYSTEMS

M. Schiavon’, G. Mastellaro’, A. Vella®, C. Dalla Man’

]University of Padova, Department Of Information
Engineering, Padova, Italy, ?Mayo Clinic College of Medicine,
Division Of Endocrinology, Diabetes, Metabolism, Nutrition,
Department Of Internal Medicine, Rochester, United States
of America
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Background and Aims: The increasing use of continuous
glucose monitoring (CGM) devices in individuals with type 2
diabetes (T2D) opens the door for monitoring glucose control in
outpatient conditions. The key parameter quantifying the quality
of glucose control is the disposition index (DI), usually assessed
from plasma glucose (G), insulin (I) and C-peptide (CP) mea-
surements collected after an IVGTT or OGTT performed in
hospitalized subjects. Recently, we proposed a method to cal-
culate DI from CGM data obtained in free-living conditions. We
validated it against the Oral Minimal Model (OMM) using the
virtual population of the Padova T2D Simulator. Here we aim to
validate it using in vivo T2D data.

Methods: Twelve subjects with T2D (meantSD: age=53+8
years; BMI=34+ 6kg/m2) underwent a randomized, double-
blind, placebo-controlled crossover study receiving either S0mg
DPP-4 inhibitor (treatment) or placebo before breakfast and
dinner over a 10-day period with a 2-week washout. On day 9,
they consumed a mixed meal containing 75g glucose 30min after
the morning dose. G, I and CP concentrations were measured for
5h after the meal and used to estimate the DI with the OMM
(DI™), while CGM data were used to calculate DI with the
sensor-based method (DISB).

Results: DIS® correlated with DI™ and both were able to
detect the significant improvement in DI attributable to treatment
(Fig. 1).

Conclusions: The DIS® can be used to assess therapy effec-
tiveness in subjects with T2D wearing CGM and, potentially, in
decision support systems for T2D management.
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Fig 1. Regression (left) and mean+SE (right panel) of DI measures obtained with the Oral Minimal
Model (MM) vs Sensor-Based method (SB) in the placebo (blue) and treatment (red) arms.
Differences between treatment and placebo are statistically significant (p<0.05) with both methods.

OP014 / #166
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AUTOMATED THERAPY SETTINGS INITIALIZATION
AND ADAPTATION WITH THE TANDEM T:SLIM X2
INSULIN PUMP WITH CONTROL-IQ TECHNOLOGY
REDUCES HYPOGLYCEMIA WHILE MAINTAINING
HIGH TIME IN RANGE

V. Shah', H. Akturk’, A. Moore', C. Beatson', S. Walker!,

N. Piquette®, E. Schert’, A. Wheatcroft?, K. Carmello?,

L. Mueller®, K. Whité®, L. Fu®, R. Sasson-Katchalski®, S. Habif’,
A. Trahan4, J. Pinskerz, A. Constantin®

'Barbara Davis Center for Diabetes, Adult Clinic, Aurora,
United States of America, *Tandem Diabetes Care, Clinical
Affairs, San Diego, United States of America, *Tandem
Diabetes Care, Behavioral Sciences, San Diego, United States
of America, *Tandem Diabetes Care, Data Science & Analytics,
San Diego, United States of America
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Background and Aims: Determining user profile settings is
an important part of insulin pump initiation and long-term use.
We designed and evaluated an automated system to initialize and
adjust insulin pump settings.

Methods: Adults with type 1 diabetes (N =29, mean age 35.4
(10.1) years, 62.1% female, diabetes duration 20.7 (11.2)
years), completed 2 weeks of CGM run-in with multiple daily
injections, then 13 weeks of Control-IQ technology use. Initial
basal rate, carbohydrate ratio, and correction factor were de-
termined by an algorithm based on prior insulin use, with
follow-up settings adjusted weekly by the automated system.
Providers could override the automated settings changes for
safety concerns.

Results: Time 70-180 mg/dL (3.9-10 mmol/L) improved from
45.7% during run-in to 69.1% during the last 30 days of Control-
1Q use. This improvement was evident after just one week
(median improvement 18.8%, p<0.001, 95% CI 13.6 to 23.9).
However time <70 mg/dL (<3.9 mmol/L) gradually decreased
from 1.8% during run-in to 1.0% over 6 weeks and then stayed
stable (p=0.03) (Table 1). Percentage of participants achieving
HbA1c <7% (<53 mmol/mol) went from zero at baseline to 55%
at study end (p<0.001). Only six of the 318 automated settings
adaptations were manually overridden.

Conclusions: Automated therapy settings initialization
and adaptation, implemented with Control-IQ technology, re-
duced hypoglycemia over time while showing immediate
and sustained improvement in time in range. Use of this sim-
plified technology may allow primary care and other providers,
less comfortable with pump technology, to improve outcomes
and reduce burden of care by increasing uptake of insulin pump
use.

Table 1. Median [IQR] CGM run-in metrics with MDI (2 weeks) compared to the last 30 days of Control-1Q

hnology use with | settings initiali; and ad: Central Lab HbA lc was collected at end of
MDI run-in and after 13 weeks of Control-10) technol use,
Control-1Q} Technalogy with
MDI Run-In Automated Inmitialization and "
(14 Days) Adaptation P valoe
{Last 30 days)
Percent Time < 54 mg/dL (< 3.0 mmol/L) 0.3[0.1,0.7] 0.2[0.1,03] 0.06
Percent Time < 70 mg/dL (<3.9 mmol/L) 1.8[1.1,2.8] 1.0 (0.8, 1.4] 03
Percent Time 70-180 mg/dL (3.9-10 mmol/L) | 45.7 [40.5, 56.7 69.1[61.8,73.1] <0.001
Percent Time > 180 mg/dL (>10 mmol/L) 51.9[42.3, 57.1 29.5[26.2, 36.5] <0.001
Percent Time > 250 mg/dL (> 13.9 mmolL) | 21.8 [12.9, 26,3 7.7 (6.0, 10.7] <0.001_|
HbAlc % 79(76,84] 6.9[65,72] i
‘mmol/mol 62.8 [59.6, 68.3] 51.9 [47.5,55.2] :
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GLYCEMIC RESPONSES AND PATIENT REPORTED
OUTCOMES (PROS) IN PEOPLE WITH DIABTES
FOLLOWING 4 WEEKS USAGE OF AN INSULIN
INJECTION SUPPORTING APP: A FEASIBILITY
STUDY

J. Sieber', I. Wienbarg?®, E. Mahoney®, T. Haak*

Tembecta, Medical Affairs International, Eysins, Switzerland,
2embecta, Medical Affairs Emea, Heidelberg, Germany,
Jembecta, Clinical & Scientific Affairs, Franklin Lakes, United
States of America, “Diabetes Center, Diabetes Clinic, Bad
Mergentheim, Germany

Background and Aims: Lipohypertrophy, poor insulin in-
jection technique and missed boluses are well-known issues in
the management of diabetes. This study evaluated whether use of
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an app with digital training on correct injection routines, site
rotation and injection related behaviors will change glycemic
control, adherence, or empowerment.

Methods: In this prospective, open label, 2-period study
patients injected at least one bolus per day, had a HbAlc 27%
and wore a continuous glucose monitoring device. A 4-week
period without was followed by a 4-week period with the use of
the injection supporting app. Four PROs (Diabetes Distress
Scale (DSS), Diabetes Empowerment Scale (DES-SF), Dia-
betes Self-Management Questionnaire (DSMQ), and the Ad-
herence Scale for Diabetes (ARMS-D)) were answered three
times by patients.

Results: 58 patients (37 male, 21 female) completed the study
(mean age 52.0% 14.6y, diabetes duration 19.2+12.5y, HbAlc
8.0+0.8%, 35 T1DM, 23 T2DM). The DDS Total score and the
DDS Emotional Burden subscale showed significant differences
(p<0.05). There were significant differences (p <0.001) between
baseline and intervention for mean glucose (190.2 (39.2) vs
186.0 (42.0)), time in range (49.9 (17.1) vs 52.6 (18.3)) and time
>180mg/dl (48.2 (17.3) vs 52.6 (18.3)). No significant differ-
ences in % of values in the hypoglycemia range (<70 mg/dl) were
observed.

Conclusions: This feasibility study demonstrates that use of
an insulin injection supporting app for 4 weeks leads to im-
provements in diabetes distress and several glycemic measures.
A larger randomized controlled study of longer duration is
planned for confirmation.

OP016 / #812
Topic: ASO3 Closed-loop System and Algorithm
REAL LIFE RESULTS OF DBLG1 SYSTEM IN EUROPE

A. Adenisl, A. Gallegosz, S. Pouz, Y. Tourkij, E. Hunekerl,
G. Charpentier’, P.-Y. Benhamou®

lDiabeloop, Research And Development, Grenoble, France,
2Diabeloop, Research, Grenoble, France, >Centre d’Etudes et
de Recherches pour I’Intensification du Traitement du Diabete,
Diabetologie, vary-Courcouronnes, France, *CHU de
Grenoble, Endocrinologie, La Tronche, France

Background and Aims: This study aims to assess the per-
formance of DBLG1 System (Closed Loop) on patients equipped
with DBLGI1 System in Switzerland (CH), Germany (DE), Spain
(ES), Italy (IT) and the Netherlands (NL). 6658 patients gave
their consent to join the study.

Methods: The glycemic data of the patients are analyzed
between April 2021 and April 2022. For each patient, the Time In
Range 70-180 mg/dL (TIR), time below range 70 (TBR70) and
54 mg/dL. (TBR54) and time above range (TAR) 180 and
250 mg/dL are computed. For comparison, the baseline TIR is
estimated using the HbAlc measured before using the device
(available for 4162 patients). The statistics are then aggregated
by country and overall.

Results: For the 4162 patients, the overall median TIR is
71.79% [65.3, 78] — with a baseline TIR of 54.88% [40.2, 67.0].
For the 6658 patients, we observe a median TIR of 71% [63.8,
77.7]. The median TBR70 and TBR54 are 0.98% [0.5, 1.8] and
0.14% [0.06, 0.3] respectively. The results are similar across all
the countries as shown in Fig. 1.

Conclusions: The use of DBLG1 system in real life in Europe
keeps its promises. Results are consistent with previous clinical
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RAPID REVERTING SUBOPTIMAL GLUCOSE
CONTROL BY IMPLEMENTING AN ADVANCED
HYBRID CLOSED-LOOP SYSTEM

IN NON-COMPLIANT ADOLESCENTS

WITH TYPE 1 DIABETES

V. Castorani’, G. Frontino', A. Rigamonti’, R. Di Tonno’,
E. Morotti’, F. Sandullo’, F. Arrigoni’, B. Dionisi’,
R. Foglino’, F. Scialabba’, F. Meschi’, R. Bonfanti*

'IRCCS San Raffaele Hospital, Department Of Pediatrics,
Milan, Italy, 2San Raffaele Scientific Hospital and Vita Salute
San Raffaele University, Pediatric Diabetes Unit, Milan, Italy

Background and Aims: AHCL systems represent the next
step of automation intended to maximize normoglycemia. Many
adolescents with T1D may experience a deterioration in meta-
bolic control due to erratic meal, poor adherence to treatment
regimens and endocrine changes.

The aim of our study was to evaluate the impact of Tandem
Control IQ (CIQ) AHCL in a cohort of diabetic adolescents with
suboptimal glucose control.

Methods: We enrolled 20 patients with T1D using MDI and
flash glucose monitoring. All patients were upgraded and edu-
cated on the use of CIQ. Carbohydrate was not included as pa-
tients had previously expressed non- compliance. Glucometrics
(TIR,TAR,TBR) were downloaded at baseline, after 2-weeks
and after 1 month of CIQ use.

Results: 20 adolescents with T1D were included (age: 15.7+1.9
years, diabetes duration: 6.21+4.0 years, HbAlc: 10.0% +1.7). TIR
increased from 27.1%+ 13.7 at baseline to 68.6% * 14.2 at 2-weeks
and to 66.6% =+ 10.7 at 1 month (P<0.001). TAR >250 mg/dL de-
creased from 46.1%*23.8 to 9.9%%9.5 at 2-weeks and to
10.8% £ 6.1 at 1 month (P <0.001). TAR 180-250 mg/dL decreased
from 23.0£10.9 to 19.2% 6.1 at 2-weeks and to 20.8% £ 6.6 at 1
month. Mean glucose improved from 251mg/dl +68.9 to 162mg/dl
+25.0 and to 164mg/dl £17.5 (P<0.001).

No differences in TBR 54-70 mg/dl or <54 mg/dL were found.

Similar glucose profiles were found between 2-weeks and
1 month of use of AHCL.

A patient suffered from a single event of mild DKA.

Conclusions: AHCL systems allow significantly, quickly and
safely improve their glucose control. This is a turning point for
technology that used to favour mainly those who were already
compliant.

OP019 / #329
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12-MONTH RESULTS OF THE ADAPT RANDOMIZED
CONTROLLED TRIAL: ADVANCED HYBRID CLOSED
LOOP THERAPY VERSUS CONVENTIONAL
TREATMENT IN ADULTS WITH TYPE 1 DIABETES

T. Van Den Heuvel’, P. Choudharyz’*?, R. Kolassa®,

W. Keuthage’, J. Kroeger®, C. Thivolet’, M. Evans®, R. Re®,
J. Cellotg, J. Shinw, J. Castaneda], L. Vorrinkg, S. De Portug,
0. Cohen®

!Medtronic Bakken Research Center, Medtronic Diabetes
Emea, Maastricht, Netherlands, >University of Leicester,
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Leicester Diabetes Centre, Leicester, United Kingdom, Kings
College Hospital, Nhs Foundation Trust, London, United
Kingdom, *Diabetologische Schwerpunktpraxis, Department Of
Diabetes, Bergheim, Germany, >Schwerpunktpraxis fiir
Diabetes und Erndhrungsmedizin, Department Of Diabetes,
Munster, Germany, ®Zentrum fiir Diabetologie Bergedorf,
Department Of Diabetes, Hamburg, Germany, 7H0spices Civils
de Lyon, Diab-e Care, Lyon, France, SUniversity of Cambridge,
Wellcome Trust Mrc Institute Of Metabolic Science And
Department Of Medicine, Cambridge, United Kingdom,
*Medtronic International Trading Sarl, Medtronic Diabetes
Emea, Tolochenaz, Switzerland, ! oMedtronic, Medtronic
Diabetes Global, Northridge, United States of America

Background and Aims: The ADAPT trial' demonstrated a
significant 1.4% reduction in HbAlc with Advanced Hybrid
Closed Loop (AHCL) therapy, when adults with type 1 diabetes
using multiple daily injections plus intermittently scanned con-
tinuous glucose monitoring (MDI+isCGM, HbA1¢>8.0%) were
randomized to AHCL (MiniMed™ 780G) or continued current
treatment. Time in range (TIR) improved (27.6%) as well while
safety remained. We investigated (1) whether these achieve-
ments were reproduced in the MDI+isCGM arm after individuals
switched to AHCL, and (2) whether the successful outcomes in
the AHCL arm were maintained after 12 months.

Methods: Endpoints are within-arm changes in HbAlc and
other parameters of glycemic control from 6 to 12 months.

Results: Thirty-five patients in the AHCL arm and 32 in the
MDI+isCGM arm completed follow-up. The figure and table
show glycemic control over time. The MDI+isCGM arm,
switching to AHCL therapy, repeated the successful improve-
ment in HbAlc (change: -1.36%. 95%CI: -1.65% to -1.08%) and
other parameters. In the AHCL arm, HbAlc (7.4%) and other
parameters were maintained. After 12 months, there was no more
between-arm difference in HbAlc decrease (0.1; -0.30 to 0.52).

Conclusions: This analysis showed that the substantial effi-
cacy improvement as seen in the ADAPT' publication was re-
produced in the control arm and sustained after 12 months. These
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data further support expanded access of MiniMed™ 780G system
to those with poorly controlled type 1 diabetes at an early stage.
1 Choudhary et al., Advanced hybrid closed loop therapy
versus conventional treatment in adults with type 1 diabetes
(ADAPT), Lancet Diabetes Endocrinol. 2022 Oct;10(10)
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PATIENT-REPORTED SEVERE HYPOGLYCEMIA
AMONG HYBRID CLOSED LOOP SYSTEM (HCLS)
USERS: REAL-WORLD EVIDENCE FROM A MULTI-
CENTER STUDY FOR PEOPLE WITH TYPE 1
DIABETES

0. Ebekozien’, N. Noor?, J. Leé®, R. Izquierdo®, L. Golden’,
B. Miyazakiz, M. Wilkes7, M. Scottg, A. Mekhoubadg,
J. Sanchez'®

'T1D Exchange, Chief Medical Officer, Boston, United States of
America, *TID Exchange, Quality Improvement And
Population Health, Boston, United States of America,
FUniversity of Michigan, Cs Mott Children Hospital, Michigan,
United States of America, *SUNY Upstate New York,
Endocrinology, Syracuse, United States of America, NYU
Langone, Endocrinology, New York, United States of America,
SChildren Hospital of Los Angeles, Endocrinology, Los
Angeles, United States of America, "Icahn School of Medicine
at Mount Sinai, Endocrinology, New York, United States of
America, $University of Alabama at Birmingham,
Endocrinology, Birmingham, United States of America,
’Northwell, Endocrinology, New York, United States of
America, "°University of Miami, Endocrinology, Miami, United
States of America

Background and Aims: Background: There is growing evi-
dence that Hybrid Closed Loop Systems (HCLS) are associated
with a lower risk of severe hypoglycemia (SH) in people with
type 1 diabetes. In this study, we use real-world data from the
T1D Exchange (T1DX-QI) EMR database to investigate the
association between HCLS use and patient-reported SH events
using propensity score matching.

Methods: In this analysis, we examined SH events across
propensity score-matched HCLS user and HCLS non-user
groups. All available data for the pediatric (6 years and older) and
adult population with T1D from March 2018-March 2022 were
included in this analysis. Patient-reported SH events are defined
as SH events reported by the patient at their most recent clinic
visit and were classified as a binary variable (Yes/No), with those

Table 1: Association of HCLS use and patient reported Severe Hypogly ia using propensity score
matched data
i
Variables Odds Ratio | p-value
HCLS
Non-users - <0.0001
| Users 0.2 (0.1,0.4)
Age 1.01 (0.9, 1.0) 0.2
Gender
Female - 0.42
Male 1.1(0.8,1.7)
Race ethnicity
White -
Black 2.6(1.0,1.7) 0.04
| Hispanic 1.3 (0.8, 2.1) 0.28
Insurance
Private -
Public 0.8 (0.4, 1.6) | 0.62
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reporting one or more SH events being classified under ‘Yes’
Similarly, HCLS device use was defined as the use of HCLS
reported by the patient at their most recent clinic encounter.

Results: Propensity scores were estimated using a logit
model, including age, gender, race/ethnicity, and insurance sta-
tus as covariates. Matching was done using 1:1 matching with the
nearest neighbor approach and a caliper of 0.1. There were 1537
matched people with T1D in the HCLS user and non-users group.
Analysis showed that HCLS users were less likely than HCLS
non-users to report >1 SH event (OR [95% CI]: 0.2 [0.1, 0.4]
when controlling for covariates.

Conclusions: In this population-level real-world data analy-
sis, we found HCLS use among people with T1D associated with
lower patient-reported SH events.
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THE EFFECT OF ADVANCED HYBRID CLOSED LOOP
USE ON D GLYCEMIA RISK INDEX (GRI) IN
CHILDREN WITH DIABETES:AN EVALUATION
ACROSS REAL-WORLD DATA FROM SINGLE
CENTER

E. Evizl, G. Yesiltepe Mullul, KE. Karakug'z, E. Canl,
T. Go"kge], S. Muradoglu’, S. Hatun'

! Kog¢ University, Department Of Pediatric Endocrinology And
Diabetes, istanbul, Turkey, *Ko¢ University, School Of
Medicine, istanbul, Turkey

Background and Aims: GRI which is based on weighted
combinations of TBR (hypoglycemia component) and TAR
(hyperglycemia component), is an emerging parameter assesing
glycemic quality in adults. As yet, GRI has not been validated in
children. This study aims to investigate the effect of AHCL on
GRI in children.

Methods: A data set of 85 children with type 1 diabetes (T1D)
using AHCL between January 2021- October 2022 was analysed.
Baseline, 3-6-12 and 18 month-data were compared regarding
GRI and continuous glucose monitoring (CGM) metrics, using
linear regression model. Quality of glycemia was classified in
five different risk zones, from the best to the worst, as zone A-E.

Results: Of the participants 55% were girls, the mean age and
duration of diabetes were 11.2 and 4.7 years, respectively. The
mean TIR increased from 69.5+12.5% at baseline to 79.9+8%
at 3 months(p:0.009), this improvement sustained over 18
months. Meanwhile,mean GRI score decreased from 37.6% at
baseline to 24% at 3 months (p:0.310). GRI did not change
significantly during 18 months after transition to AHCL (table).
Although the difference was statistically insignificant in the
whole group, a significant decrease in GRI from 45.1% at

A B

B2t
e,
at

. . .

AHCL (B)
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#Table 1: CGM metrics and GRI across time intervals
Baseline 3-month 6-month 12-month 18-month |p
(n:52) (n:77) {n:66) (n:43) (n:24)

TIR 70- 69.5£12.5 79.918 79.748.5 79.41£10.1 78.917.8 0.009*
180mg/d|
(%)
TAR 180- 19.348.3 13.9+6 14.3£6.2 14.6%6.1 15.245.3 0.159
250mg/dl
(%)
TAR 3.9(0-24) | 2(0-14) 2(0-14) 2(0-25) 2(0-10) 0.105
>250mg/d|

L0
TER 54- 3.5¢3.1 2,742 22114 24119 2417 0.146
70mg/dl
(%)
TER 1(0-31) 0(0-7) 0(0-4) 0(0-4) 0(0-2) 0.285
<Samg/dl

| 26)"
Mean 5G 148.4432.3 | 136.2£13.3 | 135.3+#17.2 | 138.1#15.8 | 139.6+12.5 | 0.351
(me/d])
GMI (%) - 6.530.28 6.510.29 6.640.38 6.620.3 0.217
CV (%) 34.77.5 3444.8 33.324.1 3216.6 33.815.1 0.194
GRI (%) 37.6420.7 | 244104 22.919 23.7412.7 23.745.7 0.310

baseline to 22.8% at 3 months was noted in children who tran-
sitioned from MDI to AHCL (p <0.001)(figure).

Conclusions: This study is the first study assessing the effect of
AHCL on GRI in children with TID. AHCL provides improve-
ment in GRI, however further studies are needed to determine if
GRI is a useful metric in monitoring glycemic control in children.

OP022 / #777
Topic: AS03 Closed-loop System and Algorithm

REAL-WORLD EVIDENCE OF AUTOMATED INSULIN
DELIVERY (AID) USE BY INDIVIDUALS WITH TYPE 2
DIABETES (T2D)

C. Fabris, S. Brown, M. Stumpf, B. Kovatchev

University of Virginia, Center For Diabetes Technology,
Charlottesville, United States of America

Background and Aims: AID has been shown to improve the
quality of glycemic control in both type 1 diabetes (T1D) and
T2D. Here, the effect of real-life transition from a predictive low-
glucose suspend (PLGS) system (Basal-IQ, Tandem Diabetes
Care) to an AID system (Control-IQ Technology, Tandem Dia-
betes Care) by individuals with T2D has been explored.

Methods: A retrospective analysis of data from 936 individ-
uals with T2D who used PLGS for one month followed by AID
for three months in the real world and uploaded their data to
Tandem’s Customer Relations Management database, was per-
formed. Participants consented to the use of their data for re-
search, when initiating their t:connect accounts. Continuous
glucose monitoring and insulin delivery records were analyzed
for glycemic outcomes and bolusing behaviors, comparing
PLGS to AID.

Results: The transition from PLGS to AID led to a rapid and
sustained improvement in glycemic outcomes. Glucose man-
agement indicator (GMI) decreased, with larger decreases as-
sociated with higher GMI values during PLGS use. Time in 70-
180 mg/dL and >180 mg/dL improved, with no change in expo-
sure to hypoglycemia. Total daily insulin increased, mostly due
to increased basal insulin by AID, particularly in those with
baseline GMI >8%. The number of manual correction boluses
per day decreased. Results are summarized in the attached table.
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GMinas <= 6.9% B.9% < GMings <=7.8% | 7.8% < GMing <= 8% GMings > 8%

(N=254) (N=284) (N=234) [N=164)
GMI (%)
PLGS 66203 72201 77802 86206
AID (1m) 66:03 70203 73203 7.7:06
AID (3m) 66203 70203 73404 78206
Mean BG (mg/dL) "
PLGS 136411 16116 18317 21423
AID (1m) 136412 153£12 165£13 185424
AID (3m) 139414 154413 167£17 186426
TIR (%) "
PLGS 8617 69%6 5216 311
AID (1m) 8718 76£9 66110 53116
AID (3m) 8548 75210 65212 5317
TAR (%)
PLGS 1327 3046 476 6911
AID (1m) 1218 249 33110 47116
AID (3m) 1429 %£10 34212 47217
TARZ [%)
PLGS 121 543 1245 32:13
AID (1m) 122 4z4 745 1510
AID (3m) 122 axa -1 15212
TER (%)
PLGS 11415 07210 0408 03:05
AID {1m) 07£11 07210 0509 0508
AID (3m) 08214 06209 0509 05:08
TBRZ (%)
PLGS 02:03 01203 0102 0101
AID (1m) 01£03 01203 01403 01£02
AID (3m) 01203 01202 01402 01202
TOH {units) *
PLGS 6536 6938 7238 78243
D {1m) 67433 74240 7940 9350
AID (3m) 7037 74438 78141 92450
TD8 {units) *
PLGS 36123 M 37123 7
AID (1m) 34:20 37:19 a1+21 49:28
AID (3m) 35420 37219 2122 50428
Manual comrection
boluses (#/day) *
PLGS 17418 19220 18216 22:18
AID (1m) 14217 14218 12%15 13216
AID {3m]) 15219 14217 11216 11214

AID: automated insulin delivery; BG: blood glucose; GMI: glucose management indicator; GMInss: GMI during PLGS use; PLGS:
predictive low-glucose suspend; TAR: time >180 mg/dL; TARZ: time >250 mg/dL; TBR: time <70 mg/dL; TBAZ: time <54 mg/dL;
TO®: total daily TOH: total daily insulin; THR: time in 70-180 mg/dL. Data are reported as mean  standard deviation.
* P < 0,001 for within-subjects contrasts of general linear model comparing PLGS, AID [1m], AID (2m), and AID {3m).

Conclusions: AID is safe and effective for use in T2D in the
real world. TIR and GMI improved after transitioning to AID,
without increasing the risk for hypoglycemia. The changes were
comparable to those previously reported in T1D [Kovatchev
et al., Diabetes Care, 2022].
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METABOLIC IMPROVEMENT WITH THE
MEDTRONIC MINIMED™ 780G ADVANCED HYBRID
CLOSED-LOOP SYSTEM IN PEDIATRIC PATIENTS
WITH TYPE 1 DIABETES AFTER 12 MONTHS

OF TREATMENT

E. Gil—Poch], P.I Beato—Vl’boraz, F.J. Arroyo—Dl’ez'

'Badajoz University Hospital, Paediatrics. Diabetes
Technology Unit, Badajoz, Spain, 2Badajoz University Hospital,
Endocrinology And Nutrition. Diabetes Technology Unit,
Badajoz, Spain

Background and Aims: The Medtronic MiniMed™780G is a
closed-loop hybrid system, that automatically adjusts insulin
delivery and corrects glucose levels to a modifiable target. The
immediate benefit in metabolic control of patients using the
system is known. The aim of the study is to analyze glycaemic
control and glycaemic variability data in pediatric patients with
T1D after change from their usual treatment to the Med-
tronic™780G system and confirm that the early improvement is
maintained in the first year of treatment.
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Table 1. Data on ghecose control and glycasmic variabili  starting treatment with closed-
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Table 1: Differences in characteristics between adults with type 1 diabetes who had worsening

e S T s T e v of diabetic retinopathy vs no ing after initiation of an AID system.
_ | BMiniMed = 780G | MiniMed "= 780G | MiniMiod™ 780G | Overall No ing of DR i p-value®
[T s mga | w5 | e <eser| —7ie £33 (n=152)* | DR (N=107) (n=42)

;{f L& [C<0.05 14 ;ﬂ: Mean age (years) 42+14 43+14 41+ 14 0.4787
[Tim 25,7 165 i ion (years) 26413 26+ 14 26+ 14 0.7251
)2 23 Sex, Fin[%]) 86 (57) 64 (60) 22(52) 0.4099

1508 1428 Mean Alc (%) 76%13
s Tul Baseline 74411 80415 0.0213
*Compared to bascline, After Tandem start 70109 7.7¢15 0.0030
Change in Alc -0.47+09 038212 0.6286
Insurance, private (n[%]) 132 (87) 96(90) 33(79) 0.0836
Race/ethnicity NHW(n[%]) 129 (85) 92 (86) 35 (83) 0.6849
L. . X L . ACR (median, IR} 5.8(3,10.1) 6(3,11) 5 (3, 10) 0.2999

Methods: This is a prospective study in pediatric patients Who  [saseline ET0RS score

4 L T™M' H oD 27+16 26+ 16 27+15 09137
start.treatment with the Minimed™780G system, from dlfferent o rae i Sl G abac
previous treatments. Data on glucose control and glycemic var- LDL (mg/dL) 87226 82324 95:28 00079
: 1; : : H BMI 'm?) 28.0%5.6 27.6%5.5 28.9+6.0 0.2009
iability were studied at the beginning and 3, 6 and 12 months | S¥leiml T reT e e
after treatment. king n(%) 6 (4.0) 3(2.8) 3(7.1) 0.3510
Hypertension, yes (n[%]) 10 {6.6) 6 (6) 4 (10) 0.4687

Results: Thirty-two patients (17 women) with a mean age of
13,8 £3,4 years were studied. Four patients had previous treat-
ment with MiniMed™640G system (predictive low glucose
suspend). The rest of the patients were previously treated with
multiple daily injections, associated continuous glucose moni-
toring with DEXCOMG6™ or flash glucose monitoring with
FREESTYLE2. After 3 months of treatment a statistically sig-
nificant reduction in HbA1lc was observed, as well as an increase
in the time in the target range 70-180 mg/dl and a decrease in the
time in hyperglycemia. This improvement was maintained after
6 and 12 months of treatment (table 1). A significant improve-
ment in the time in hypoglycemia appeared with continued use of
the system (6 and 12 months).

Conclusions: The MiniMed™780G system improves meta-
bolic control in pediatric patients and this improvement is
maintained after 12 months of treatment.
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PROGRESSION OF DIABETIC RETINOPATHY (DR)
AFTER INITIATION OF AUTOMATED INSULIN
DELIVERY (AID) SYSTEM IN ADULTS WITH TYPE 1
DIABETES (T1D)

KE. Karaku§1, H. Akturk?, J. Snell—BergeonZ, V. Shal’

]Kog University, School Of Medicine, Istanbul, Turkey,
’Barbara Davis Center for Diabetes, Adult Clinic, Aurora,
United States of America

Background and Aims: Rapid improvement in Alc may
worsen diabetic retinopathy (DR). However, the progression of
DR and factors affecting it after initiation of AID systems, which
are known to reduce Alc in T1D are unknown.

Methods: In this retrospective, longitudinal study, demo-
graphics, Alc, and eye exams were retrieved from electronic
medical records of T1D adults who initiated AID between Jan-
uary 2020 and January 2022. DR worsening was defined as an
increase in ETDRS scores and/or qualitative eye examination
from the eye exam prior to AID initiation to the first eye exam
following AID use.

Results: Of 152 T1D adults, 42 (28%) had DR worsening over
mean 1.6 years. Those with DR worsening had higher baseline
Alc, LDL, and eGFR (Table 1). In mixed models, there was no
significant change in ETDRS score in either eye by time interval
(p=0.3 for OS, p=0.4 for OD) or by Alc over time (p=0.5 for
0OS, p=0.4 for OD). In a logistic regression adjusted for age,
duration, and sex, higher baseline Alc was associated with 2-fold

*p-value between DR worsening and no worsening of DR groups.

** 3 subjects couldn’t be classified because of missing retinopathy data in one eye at one of the time points.
Abbreviations: F; female, OD; right eye, 0S: left eye, NHW; non-Hispanic Whites, ETDRS; early treatment of
diabetic retinopathy study score, LDL; low density lipoprotein, BMI; body mass index (kg/m?)

increased risk for DR worsening (OR=2.1 [1.34-3.04],
p=0.0008). Patients with LDL >100 and Alc >8% (n=16) had
3-fold increased risk for DR worsening (OR =3.33 [1.12-9.91],
p=0.03).

Conclusions: Higher baseline Alc and LDL were associated
with worsening of retinopathy after initiation of the AID system
in adults with T1D. Further research is needed to evaluate the
needed frequency of eye examination in high-risk patients.
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FIRST REPORT OF AT-HOME USE OF A
PREGNANCY-SPECIFIC HYBRID CLOSED-LOOP
SYSTEM FOR PREGNANCIES COMPLICATED BY
TYPE 1 DIABETES: A MULTICENTER US CLINICAL
STUDY

C. LevXI, Y. Kudva?®, B. Ozaslan®, K. Castorino®, G. 0’Malley’,
R. Jeet Kaur®, C. Levister’, M.M. Church®, D. Desjardins?,

S. Mccrady—Spitzerz, S. Ogyaadu], M.C. Trinidad5, C. Reidz,
S. Rizvi®, S. Deshpandé®, 1. Zaniletti’, W. Kremers®,

A. Thorsell’, J. Pinsker®, F. Doylej, E. Dassan’

!fcahn School of Medicine, Endocrinology, NY, United States of
America, 2Mayo Clinic, Division Of Endocrinology, Diabetes,
Metabolism & Nutrition, Rochester, United States of America,
*Harvard University, John A. Paulson School Of Engineering
And Applied Sciences, Boston, United States of America,
“Sansum Diabetes Research Institute, -, Santa Barbara, United
States of America, *Mayo Clinic, Obstetrics And Gynecology,
Rochester, United States of America

Background and Aims: To evaluate the feasibility of out-
patient extended duration use of a closed-loop glucose control
system during pregnancies complicated by type 1 diabetes
(T1D).

Methods: Ten pregnant people with T1D using insulin pump
therapy were enrolled in the study at three US sites
(NCT04492566). After a run-in week on their own therapy and
supervised 48-hour training on the interoperable artificial pancreas
system (iAPS) running a Zone-Model Predictive Control (zone-
MPC) algorithm, participants continued using iAPS at home for
the remainder of their pregnancy. The system was customized for
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Table 1. Mean#5D continuous glucose monitoring (CGM) metrics for the 1-week run-in period,
compared to the iAPS use during pregnancy for 10 pregnant people with type 1 diabetes.

= i 1 Week 1424 Weeks pval
dL Run-in Period t-test;
(mg/dL) D eriod (paired )
(N=10) (N=10)

Percent time 63-140 6452163 78692 0.002*
Percent time <54 2129 04=03 0.072
Percent time <63 5864 17209 0.056"
Percent time >140 2982195 19795 0.033*
Percent time >180 1242124 5649 0.030*
Percent time >250 14222 0.4=06 0.100
Mean CGM Glucose 123.1£24.1 115.1£10.6 0.139
5D CGM Glucose 409+118 335463 0.011*
CV CGM Glucose (%) 335482 289+£3.1 0.088
* pe0.0s

stricter glycemic targets for pregnancy using glycemic target
zones of 80-110 mg/dL during the day and 80-100 mg/dL over-
night, with assertive insulin delivery in the postprandial period.
The primary outcome was sensor glucose time in range (TIR) for
pregnancy 63-140mg/dL as per international consensus guide-
lines. Meals and physical activity were unrestricted.

Results: All participants completed the trial. Mean duration of
iAPS use was 13.9+3.9 weeks. Participants had a mean age of
32.6+4.3 years, gestational age of 22.0+3.4 weeks, weight of
75.7+17.2kg, and HbAlc of 5.8+0.6% at screening. Mean
sensor TIR 63-140 mg/dL was 78.6 £9.2% on iAPS, compared to
64.5 1 16.3% for the week prior in open loop at home (p=0.002).
Nine out of 10 participants had >70% time in range during their
time of system use. No system related safety concerns were
observed.

Conclusions: A pregnancy-specific zone-MPC system dem-
onstrated glycemic effectiveness for home-use during pregnan-
cies with T1D.
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PERFORMANCE OF A DUAL-HORMONE CLOSED-
LOOP SYSTEM VERSUS INSULIN-ONLY CLOSED-
LOOP IN ADOLESCENTS WITH TYPE 1 DIABETES.
A SINGLE-BLIND, RANDOMIZED, CONTROLLED,
CROS-OVER TRIAL

E. Lindkvist', C. Laugesen], A. Thode Reenbergz, T. Ritschel?,
J. Svensson’, J. Jorgensen®, A. Ranjan’, K. Nprgaard'

’Steno Diabetes Center Copenhagen, Clinical Research,
Herlev, Denmark, 2Technical University of Denmark,
Department Of Applied Mathematics And Computer Science,
Kgs. Lyngby, Denmark

Background and Aims: The most advanced commercially
available technology for type 1 diabetes (T 1D) is the insulin-only
artificial pancreas (AP). We created a dual-hormone (insulin and
glucagon) AP for individuals with T1D. We aimed to assess the
efficacy of our dual-hormone (DH) AP compared to our single-
hormone (SH) AP in adolescents with T1D.
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Methods: In this 26-h, two-period, randomized, crossover,
inpatient study involving 11 adolescents with T1D (nine males
[82%], mean=SD age 14.8+t1.4 years, diabetes duration
5.712.3 years) we used two configurations of our DiaCon AP:
DH and SH. Each visit included an overnight stay, meals/snacks,
and a bout of exercise. We hypothesized that DH would perform
superiorly to SH. The primary endpoint was percentage time
spent with sensor glucose values below range (TBR
<3.9 mmol/L) during AP control.

Results: Overall, DH and SH performed similarly for the
following outcomes (median [IQR]): TBR 1.6 [0.0-2.4] vs. 1.28
[0.16-3.19]%, p=0.999; time in range (TIR; 3.9-10.0 mmol/L)
68.4[48.7-76.8] vs. 75.7 [69.8-87.1]%, p=0.079; and time above
range (TAR; >10.0mmol/L) 28.1 [18.1-49.8] vs. 23.3 [12.3-
27.2]1%, p=0.101. Insulin administration was similar between
the two arms (p=0.954). Glucagon administration varied be-
tween participants (median [IQR]; 549 [229, 1034]ug/26-h).
Compared to DH, SH performed superiorly overnight (TIR 73.0
[53.9,87.4] vs.96.5[84.3, 100]%, p=0.019 and TAR 27.0 [12.6,
42.6] vs.0[0.0,10.0]%, p=0.018) and around exercise (TIR 64.5
[50.0, 91.9] vs. 83.9 [80.6, 100.0]%, p=0.018).

Conclusions: In this study, DH did not perform superiorly to
SH. Limited knowledge regarding individual glucagon sensi-
tivity may have influenced the performance of the DiaCon DH-
configuration.
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LOW-DOSE EMPAGLIFLOZIN AS ADJUNCT TO
HYBRID CLOSED-LOOP INSULIN THERAPY IN SUB-
OPTIMALLY CONTROLLED ADULTS WITH TYPE 1
DIABETES: A RANDOMIZED CROSSOVER
CONTROLLED TRIAL

M.-R. Pasqua, A. Jafar, A. Kobayati, M. Tsoukas, A. Haidar

Research Institute of the McGill University Health Centre,
Experimental Medicine, Montreal, Canada

Background and Aims: SGLT inhibitors have both benefits
and risks as adjunct to type 1 diabetes therapy. The aim was to
assess whether low doses of empagliflozin as adjunct to hybrid
closed-loop therapy improve glycemia compared to placebo in
adults with type 1 diabetes who are not able to achieve targets
with the system alone.

Methods: A double-blind, crossover, randomized controlled
trial was performed in sub-optimally controlled (HbAlc 7.0-
10.5%) adults who were not able to achieve a target time-in-
range (3.9-10.0 mmol/L) =70% after 14 days of hybrid closed-
loop therapy. Three 14-day interventions were performed with
placebo, empagliflozin 2.5 mg, or empagliflozin 5 mg, as adjunct
to the McGill Artificial Pancreas. The primary outcome was
time-in-range. Analysis was by intention to treat and a p-value of
less than 0.05 was regarded as significant. [NCT04450563].

Results: 24 participants completed the study (50% male, age
33+14 yrs, HbAlc 8.1+£0.5%). The time-in-range was
59.0£9.0% for placebo, 71.6+9.7% for empagliflozin 2.5 mg,
and 70.2%+8.0% for empagliflozin 5mg (p<0.0001 between
empagliflozin 2.5 mg and placebo, and empagliflozin 5 mg and
placebo). Mean daily capillary ketone levels were not different
between arms. There were no serious adverse events, diabetic
ketoacidosis, or severe hypoglycemia in any intervention.
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Conclusions: Empagliflozin 2.5 and 5 mg increased time-in-
range on hybrid closed-loop therapy by 11-13 percentage points
compared to placebo, in those who otherwise were unable to
attain glycemic targets. Future studies are required to assess
long-term efficacy and safety.
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GLYCEMIC OUTCOMES OF ADVANCED HYBRID
CLOSED LOOP SYSTEM IN CHILDREN AND
ADOLESCENTS WITH TYPE 1 DIABETES,
PREVIOUSLY TREATED WITH MULTIPLE DAILY
INJECTIONS: ONE-YEAR EXPERIENCE

G. Petrovski, J. Campbell, K. Hussain, M. Pasha, A. Khalifa
Sidra Medicine, Diabetes And Endocrine, Doha, Qatar

Background and Aims: The objective of this study was to
evaluate the glycemic outcomes of one-year Advanced Hybrid
Closed Loop (AHCL) Minimed 780G system in children and
adolescents with Type 1 Diabetes (T1D) previously treated with
Multiple Daily Injections (MDI).

Methods: The prospective open label single-arm, single-
center, clinical investigation was conducted at Sidra Medicine in
Qatar study and enrolled 34 individuals aged 7-18 years with
T1D >1 year, on MDI with self-monitoring of blood glucose or
continuous glucose monitoring, with no prior pump experience,
and baseline HbAlc <12.5% (<113 mmol/mol). Patients were
followed for one year and HbAlc was obtained, and pump data
was collected every 3-months during the study.

Results: All 34 participants (age 12.5+ 3.7, female 53%), who
initiated AHCL completed one-year of automated insulin delivery.
The participants used the sensor 94.3+5.6% of the time with Auto
Mode usage 91.2+7.1% during 12 months of AHCL system use.
HbAlc decreased from 8.6+ 1.7% (70% 18.6 mmol/mol) at base-
line, to 6.5+0.7% (48+7.7 mmol/mol) at 3 months (p=0.001)
and remained stable to 7.0+ 0.7 (53 £7.7 mmol/mol) at 12 months
(p=0.002). TIR (70-180mg/dL) increased from 42.1+18.7% at
baseline to 78.8+6.1% during the first 3-months and remained
above 75% during the 12 months of HCL use. Remote follow-up
visits were noted in 41% of the participants between 3 and 12
months of HCL initiation.

Conclusions: The glycemic outcomes can be improved using
AHCL system in individuals previously treated with MDI and
maintained over the one year following automated insulin de-
livery. Remote follow ups should be offered to individuals on
AHLC system.
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AN AUTOMATED INSULIN DELIVERY (AID) SYSTEM
WITH AUTOMATIC MEAL BOLUS BASED ON A
HAND-GESTURING ALGORITHM

A. Roy', B. Grossman’, T. Engel’, D. Miller', O. Cohen’,
M. Laron-Hirsh®, Y. Cohen®, S. Shalem®, A. Tirosh®

Medtronic, Diabetes, Northridge, United States of America,
2Sheba Medical Center, Division Of Endocrinology, Tel-
Hashomer, Israel, >Chaim Sheba Medical Center, Tel-Aviv
University, Division Of Endocrinology, Diabetes And
Metabolism, Tel Hashomer, Israel
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Background and Aims: To manage postprandial hypergly-
cemia, premeal bolusing via carb-counting is the current standard
of care for individuals with type 1 diabetes (T1D). However,
counting carbs and announcing them prior to eating introduces a
significant burden. An AID system with an auto meal-bolus
feature that eliminates manual mealtime bolusing was studied in
a feasibility trial of adults with T1D.

Methods: The system included the MiniMed™ 780G pump
and a smartphone-paired smartwatch with the KLUE application
(app) that detects eating and drinking gestures. A smartphone
algorithm converted gestures to carb amounts that were trans-
mitted to the pump for automatic bolusing. For 6 days, subjects
(N=17, aged 18-75 years) used the system with the KLUE app
disabled while traditional carb-counting and -entry were com-
pleted (Baseline). Thereafter, the KLUE app was enabled for 5
days and carb-counting/carb-entry were prohibited (Study).
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Figurz 1. The %TIR for 2ach subject (sobd lin2s) is shown for the KLUE app-
disabled bassiine and KLUE app-enabled study phase. The averaged %TIR (dashed
ling) is 3lso shown. %:TIR 70-180 mp/dL (3.8-10 mmailL)

Change
(Study - Baseline) p-value
Overall glycemic outcome
Mean SG, mg/dL 5(-161011.7) 0.1294
Mean SG, mmol/L 0.28 (0.09 to 0.65)
Time at sensor glucose ranges, %
70-180 mg/dL (3.9-10.0 mmol/L) -28(-58100.3) 0.07
<70 mg/dL (3.9 mmol/L) 0.1(-1.4101.2) 09144
<54 mg/dL (3.0 mmol/L) 0(-0.2100.2) 0.765
>180 mg/dL (10.0 mmol/L) 238(-07106.3) 0.1046
>250 mg/dL (13.9 mmol/L) 038(-121027) 0.4299
Postprandial (4h) glycemic outcome for the eight test meals - combined
Mean SG, mg/dL 7.7(0.41015.1) 0.06
Mean SG, mmol/L 0.43 (0.02 to 0.84)
Time at sensor glucose ranges, %
70-180 mg/dL (3.9-10.0 mmol/L) -45(-9.5100.6) 0.1073
<70 mg/dL (3.9 mmol/L) 05(-27101.7) 0.7096
<54 mg/dL (3.0 mmol/L) 01(-041t00.2) 0.5854
>180 mg/dL (10.0 mmol/L) 4.9 (-0.06 10 9.9) 0.0736
>250 mg/dL (13.9 mmol/L) 1.3(-05103.0) 0.1806

Table 1. The chanps in each outcome batwesn the study and baseline phase is shown as averape

(85% confidence interval)
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Subjects were given the same 8 test meals (6 solid and 2 liquid) of
varying caloric and carb size during both phases. Otherwise,
there were no other meal restrictions.

Results: The figure shows absolute percentage of time in
range (%TIR, 70-180mg/dL) during the baseline and study
phase for all 17 subjects, along with the population average.
There was no significant difference in any overall or 4-hour
postprandial glycemic outcome between the phases (Table 1).

Conclusions: Data suggest that the novel AID system maintains
glycemic control, including %TIR, similar to that observed with
manual meal bolusing. By eliminating the burden of carb-counting,
the new system may improve quality of life in persons with T1D.
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MINIMISING MEALTIME MANAGEMENT - THE
OPEN SOURCE AID COMMUNITY’S ATTEMPTS
TO REDUCE THE ONUS TO BOLUS

T. Street
Diabettech Ltd, N/a, London, United Kingdom

Background and Aims: This session provides an overview of
the ways that the Open Source Community has adapted the orefl
codebase, created by Dana Lewis and Scott Leibrand, to try and
eliminate the need to manually manage mealtime insulin and
remove the onus to bolus. It will look at the various approaches
taken to identify meals and manage glucose variation as a result,
and the various mechanisms available to users to tune and adapt
the approaches to attempt to get the best outcomes.

Methods: A review of the different codebases developed on
top of orefl to identify how developers and users have adapted
the code to provide ‘‘hands-free’” meal time management, and
data gathered from users via survey to determine the effective-
ness of the adaptations.

Results: Multiple different adapatations are being used by
different user groups to successfully aid meal-time management.
There are clear benefits and drawbacks to the different ap-
proaches taken but in general, users are finding that carbohydrate
measurement and entry are not required, and in many cases,
remembering to mealtime bolus may also not be required.

Conclusions: Within “Expert systems” such as orefl, it is
possible to adapt the codebase to allow signals to be identified
that negate the need to calculate mealtime carbohydrate amounts
and boluses, and allow a user to manage mealtimes with far less
mealtime intervention than has previously been seen with hybrid
closed loop systems.
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PEDIATRIC TYPE 1 DIABETES MELLITUS: A
COMPARISON BETWEEN MULTI-INJECTION
THERAPY AND ADVANCED HYBRID CLOSED LOOP
PUMP IN THE FIRST YEAR AFTER THE ONSET

D. Tinti, I. Baretta, M. Trada, C. Montarulo, S. Giorda, P. Piu,
G. Campione, M. Maresca, L. De Sanctis

A.O.U. Citta della Salute e della Scienza di Torino, Department
Of Public Health And Pediatric Sciences, Torino, Italy
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Background and Aims: Advanced Hybrid Closed Loop
(AHCL) systems represent the most advanced technology for
continuous insulin delivery. Although they have demonstrated
positive effects on patients’ glycemic values, their use is still
considered as alternative to insulin injections (MDI) at the time
of T1DM onset.

Methods: All patients with new onset type 1 diabetes in 2021
were recruited. Patients and families were advised to start with
AHCL (Group B) while, in case of refusal, started with MDI and
CGM (Group A). For both groups, glycemic targets (at 3, 6 and
12 months after diagnosis) and quality of life (QoL) were as-
sessed by PedsQL questionnaire.

Results: Clinical characheristics are shown in Table.

GMI was lower in Group B from 6 months (6.8+0.7 vs.
7.2£0.8, p=0.020) while Time in Range (TIR) was higher
(73118 vs. 61 £19, p=0.004). Same differences were found for
TAR-1 and TAR-2 whereas no differences were observed for
TBR-1 and TBR-2 for the whole study period. Regarding QoL,
AHCL were found to improve patients’ lives compared to MDI
for all dimensions (mean difference +16, mean p <0.001). Group
B parents also scored higher in all domains except for commu-
nication (mean difference +14, mean p<0.001).

Conclusions: AHCL systems used in children and adolescent
from T1DM onset showed better glucose outcomes as well
as quality of life in patients and parents from 6 months after
utilization.

Variable at onset Group A (MDI)n =38 |Group B (AHCL) n = 32 p-value

Age (years) 11.33£2.6 6.7£3.7 <0.01

Sex (females,%) 20(51%) 13(41%) ns

BMI 17.843.0 16.643.4 ns

HbA1c (mmol/mol)  103+25 96423 ns
OP032 / #605

Topic: AS04 New Insulins

CONTINUOUS GLUCOSE MONITORING IN INSULIN-
EXPERIENCED INDIVIDUALS WITH TYPE 2
DIABETES SWITCHED TO ONCE-WEEKLY INSULIN
ICODEC VERSUS ONCE-DAILY COMPARATORS IN
ONWARDS 2 AND 4: POST-HOC ANALYSIS

H. Bajaj’, B. A’sbj()'rnsdo'tzirz, L.L. Lehrskov’, C. Mathieu®,
A. Philis—Tsimikas5, N. Wangé, T. Battelino”

!LMC Diabetes and Endocrinology, Diabetes And
Endocrinology, Brampton, Canada, *Novo Nordisk A/S, Global
Medical Affairs, Spborg, Denmark, *Novo Nordisk A/S, Medical
& Science, Spborg, Denmark, 4University Hospitals Leuven -
KU Leuven, Endocrinology, Leuven, Belgium, >Scripps Whittier
Diabetes Institute, Endocrinology, Diabetes And Metabolism,
San Diego, United States of America, ®Novo Nordisk A/S,
Biostatistics Insulin & Devices, Spborg, Denmark, "UMC-
University Children’s Hospital, Faculty of Medicine, University
of Ljubljana, Faculty Of Medicine, Ljubljana, Slovenia

Background and Aims: Insulin icodec (icodec) is a once-
weekly basal insulin under clinical development. Here, we in-
vestigated time in, above, and below range (TIR, TAR, TBR)
using continuous glucose monitoring (CGM) data during the
switch period (weeks 0—4) and steady state (weeks 22-26) from
two phase 3, randomized, treat-to-target trials in type 2 diabetes
(T2D).
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Table. CGM from 2 and 4 trials.
CGM 2 (N=526) 4 (N=582)
Icodec Degludec Treatment lcodec Glargine Treatment
(n=263) | (n=263) | differenceor | (n=291) u100 difference or
ratio (35% CI), (n=291) |ratio (95% CI),
P value P value
Weeks 0-4 (During switch)
TIR . sy e, T ETD=-2.57 ETD=0.22
51,2 534 [(-6.24: 1.09)*|  s66 56.1 (~3.16: 3.60)
P=0.168 P=0.856
TAR, 10 agrt, ¥ ETD=2.56 ETD=-0.41
48,1 439 [(=1.19: 6,320 416 422 |(-2.91: 3.0
Pu0.181 P=0.820
TBR py g, % ERR=1.0 ERR=1.09
0.8 0.7 (0.68; 1.47)% 1.8 1.7 (0.83; 1.43)™
P=0.988 P=0,544
TBR 4y e, % ERR=1.32 ERR=1.17
0.2 0.1 (0.79: 2.20) 0.5 0.3 (0.82; 167
P=0.208 P=0.378
Weeks 22-26 (At steady state)
TIR . 109 e, % ETD=2.41 ETD=0.29
63.1 so.5 (=0.84; 5.65) 66.9 66,4 {=2.52; 3.09)
P=0.146 P=0.841
TAR, 11y o, % ETD=-2.93 ETD=-0.60
35.5 39.7 (=6.25; 0.39)« 30.4 3.3 (=3.47; 2.28)
P=0.083 P=0.683
TBR py g, % ERR=1.59 ERR=1.17
1.4 0.8 (1.21: 2.08)™ 2.7 2.4 {0.95; 1.435)4
P=0.001 P=0.137
TBR % ERR=1,37 ERR=1.20
0.3 0.2 (0.92; 2.04)™ 0.7 0.6 (0.91; 1.58)™
P=0.118 P=0.205
Participants
achieving >70% EOR=1.23 EOR=0.91
TIR + <25% TAR 67(28.2) | 53(22.2) | (0.80: 1.88)% | 71 (29.1) | 75{31.7) | (0.62; 1.34)
A% TR, . P=0.348 P=0.643
n (%)

“Value is the estimated treatment difference between the groups (icedec - degludec [ONWARDS 2];
icodec - glargine U100 [ONWARDS 4]). *Statistical analysis based on observed data. “Statistical analysis based
an multiple imputed data. “alue is the ted ratio (icod 2

al U100 [/ 4]}, including EOR (estimated odds ratia) Md EH.R[ocmaud rate ratia).
Statistical models: ANOVA, logistic regression and negative binomial regression are applied according to differ-
ent response variables and ETD, EOR and ERR obtained accordingly. All models are adjusted for gecgraphic
region and use of personal :sn or isCGM davice,
ANOVA, analysis of 4 interval: CGM, glucose insulen
degludec: EOR, estimated oddl rlluu ERR, estimated rate ratio; ETD, estimated Ilrllmlﬂt difference; glargine
U100, msulin glargine U100; icodec. msuln icodec: wCGM. intermittent scanning CGM: TAR, time above range:
TBR, time below range: TIR, time in ange.

Methods: Insulin-experienced individuals with T2D received
once-weekly icodec or once-daily degludec (ONWARDS 2), or
icodec or once-daily glargine U100 with mealtime insulin aspart
(ONWARDS 4). When switching, a one-time additional 50%
dose of icodec was administered at first dose; basal insulins were
titrated weekly (target: 80-130mg/dL). TIR (70-180 mg/dL),
TAR (>180mg/dL), and TBR (<70 and <54 mg/dL) were cal-
culated using double-blinded Dexcom G6® CGM data.

Results: Immediately after switch, TIR, TAR and TBR were
not significantly different between once-weekly icodec and com-
parators (Table). At steady state, there was no significant difference
between arms in TIR or TAR. Except for ONWARDS 2, where
TBR_70mgsar. Was significant longer with icodec (ERR =1.59; 95%
CI 1.21; 2.08; P=0.001), all other TBR comparisons in both trials
were not statistically different. From switch to steady state, overall
observed mean TIR increased, TAR decreased and TBR remained
below internationally recommended targets in all groups.

Conclusions: In insulin-experienced participants with T2D,
TIR and TAR were not significantly different versus once-daily
degludec or glargine U100. TBR remained within the interna-
tional targets in all groups.
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TERTIARY CGM ENDPOINTS COMPARING SECOND-
GENERATION BASAL INSULIN ANALOGS GLARGINE
300 U/ML AND DEGLUDEC 100 U/ML IN PEOPLE WITH
T1D: INRANGE RANDOMIZED CONTROLLED TRIAL

R. Bergenstal’, S. Edelman®, P. Choudhary’, T. Danne®,
E. Renardz, J. Westerbacka6, B. Mukherjee7, M. Couderts,
V. Pilorget’, T. Battelino’®
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Diabetes Center, Minneapolis, United States of America,
2University of California, Division Of Endocrinolog jy And
Metabolism, San Diego, United States of America, ~University
of Leicester, Diabetes Research Centre, Leicester, United
Kingdom, *Children’s and Youth Hospital “Auf Der Bult”,
Diabetes Centre For Children And Adolescents, Hannover,
Germany, >Montpellier University Hospital, University of
Montpellier, Department Of Endocrinology, Diabetes And
Nutrition, Montpellier, France, 5Sanofi, Global Medical
Franchise, Paris, France, "Sanofi, Medical Global Health,
Paris, France, SSanoﬁ, Biostatistics And Programming, Paris,
France, °Sanofi, Diabetes And Cardiovascular Development,
R&d, Paris, France, JOUMC—University Children’s Hospital,
Faculty of Medicine, University of Ljubljana, Faculty Of
Medicine, Ljubljana, Slovenia

Background and Aims: The InRange study demonstrated
non-inferiority of insulin glargine 300 U/mL (Gla-300) to insulin
degludec 100 U/mL (IDeg-100) in people with T1D using con-
tinuous glucose monitoring (CGM) metrics. In this subanalysis,
the results for the tertiary CGM endpoints are presented.

Methods: InRange (NCT04075513) was a multicenter, ran-
domized, active-controlled, parallel-group, 12-week, open-label
trial comparing Gla-300 vs IDeg-100 in adults with T1D using
20-day CGM profiles (=10 days evaluable). Here we present
descriptive, exploratory data for CGM metrics including mean
glucose, Glucose Management Indicator (GMI), and time spent
above, within and below glucose ranges, at Week 12.

Results: Overall, 343 participants (Gla-300, n=172; IDeg,
n=171) were randomized with mean (+SD) age 42.8 £ 13.3 years.
HbA,. (%) at Week 12 was 7.5%0.8 for Gla-300 and 7.4 £0.8 for
IDeg-100. Mean number of days of evaluable CGM data at Week
12 was 16 for both treatment groups. Mean (£SD) percent TIR 70—
180 mg/dL. for Gla-300 and IDeg-100 was 51.9+13.8 and
55.4£13.7, respectively. Percent TAR >180 mg/dL and TBR (<70
and <54 mg/dL; anytime and nocturnal) were comparable between
the two groups. At Week 12, the mean glucose and GMI were
comparable between Gla-300 and IDeg-100 groups (Table).
CGM-derived hypoglycemia rates were 3—5-fold (anytime) and 5—
6-fold (nocturnal) higher than SMPG-derived rates during the
CGM data collection period (Weeks 10-12).

Table. CGM Endpoints at Week 12 with Gla-300 and IDeg-100 |

Anytime (24 h) Nocturnal (00:00-05:59 h)
Metric, mean (SD) 6la-300 IDeg-100 6la-300 |Deg-100
Glucose total CV (%) 40.4(6.4) 40.8(6.6)
% TAR >250 mg/dL 16.8(12.6) 14.5(11.0)
% TAR >180 mg/dL 42.2(155) 38.4(154)
%TIR 70-180 mg/dL* 51.9(13.8) 55.4(13.7) 51.5(18.1) 50.4(17.7)
% TITR 70-140 mg/dL 32.2(11.0) 35.2(11.9) 31.9(15.4) 30.7(15.3)
% TBR <70 mg/dL 59(5.4) 6.2(5.9) 6.7(7.7) 6.1(7.1)
% TBR <54 mg/dL 20(2.8) 21(3.2) 2.6(4.2) 2.3(4.1)
ypoglycemi { /pati | of events])
CGM-derived 7.34(2674) 8.19(2840) 1.74(633) 1.61(558)
hypoghycemia (<70 mg/dL)"
CGM-derived 2.63(956) 2.86(992) 0.77(282) 0.60 (208}
hypoglycemia (<54 mg/dL)
SMPG-derived 253(936) 2.47(874) 0.31(116) 0.29(101)
hypaglycemia (<70 mg/dL)
SMPG-derived 0.76(280) 0.58(205) 0.14(51) 0.11 (40)
hypoglycemia (<54 mg/dL)"
Mean glucose (mg/dL) 174.9(30.6) 167.8(28.8)
GMI (%) 75(0.7) 73(0.7)
“Primary endpoint analysis was performed on the least squares (L5] mean % TIR. LS mean (5% C 0% tmwn 52.74% [51.06, 54 42| for Gia-300
and 55.09% 53,34, 56.34) for 10 100; LS
TAR, time abave range; TBR, time Iri«.;\ ean . TR, time in range; TITR time in tight range
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Conclusions: The InRange study shows that after 12 weeks of
treatment with Gla-300 or IDeg-100, comparable CGM-derived
outcomes are observed in people with T1D.

OP034 / #587
Topic: AS05 Artificial Pancreas

MATURATION AND EVALUATION OF 3D PRINTED
BIONIC PANCREAS WITH A DEDICATED
BIOREACTOR

A. Berman, M. Klak, T. Dobrzanski, M. Szczygielski,
S. Domanski, M. Kolodziejska, 1. Koronowski, M. Wszola

Polbionica Ltd, Laboratory, Warsaw, Poland

Background and Aims: The technology of 3D printing of
bionic organs gives an opportunity to solve the problems of
classical transplantology. After printing, the bionic pancreas
requires an optimal environment conditioning the process of its
maturation, which consists in the colonization of the produced
vessels with endothelial cells and the tubularization of the en-
dothelium within the microcirculation. After the maturation
process is completed, it is necessary to evaluate the functionality
and safety of the organ.

Methods: 10 procedures of maturation and bionic pancreas
evaluation were performed using a novel, dedicated bioreactor. 5
pancreas contained human beta cells and 5 pancreas contained
porcian islets. The mean pancreatic maturation time was 23
hours (2-72 hours). The effectiveness of adhesion of endothelial
cells to the vascular wall and tubularization of endothelial cells
was assessed by immunohistochemistry. The GSIS test was
performed by automatically. The integrity of the vascular system
was assessed by maintaining a pressure of 190 mmHg for 5
minutes.

Results: The adhesion of endothelial cells to the bioink was
observed after 1 hour. Tubularization of the endothelium was
observed after 48 hours. Insulin secretion upon stimulation with
glucose was observed without delay to the control (beta cells or
islets) and the insulin concentration during the observation
showed a constant ratio compared to the control, but without a
clear peak at high glucose concentration.

Conclusions: The use of a dedicated bioreactor enables safety
during the bionic maturation process of the organ, while allowing
for an effective assessment of the organ’s functionality and the
tightness of the vascular system.

OP035 / #450
Topic: AS05 Artificial Pancreas

RELATIONSHIP BETWEEN BOLUSING BEHAVIOR
AND GLUCOSE CONTROL USING A COMMERCIAL
HYBRID AUTOMATED INSULIN DELIVERY SYSTEM

P. Colmegna, M. Breton
University of Virginia, Center For Diabetes Technology,
Charlottesville, United States of America

Background and Aims: Hybrid automated insulin delivery
(AID) systems are not expected to respond optimally to prandial
excursion without manual dosing. Thus, we can hypothesize that

ATTD 2023 ORAL ABSTRACT PRESENTATIONS

the achieved glycemic control will rely on user adherence to meal
boluses. We aim to quantify this relationship using data collected
during real-life use of a commercial hybrid AID system.

Methods: Linear regression models of daily time between 70-
180 mg/dL (TIR) and coefficient of variation (CV) were used to
account for patients’ average number of daily manual insulin
doses (aMD), daily deviations from aMD (AMD =MD-aMD),
and their interaction term (X=aMD-AMD); using 1,577,988
days of continuous glucose monitoring (CGM) and insulin data
collected from 18,690 Control-IQ users with type 1 diabetes:
F/M: 55%/45%, age, weight, and total daily insulin ranges were
[1-92y], [24.9-140.0kg], and [6.3-269.8U], respectively.

Results: For the TIR model, the intercept term (TIR at O
manual bolus) was 61.91%, and aMD, AMD, and X coefficients
were 1.57%, -3.83%, and 0.21%, respectively. For the CV model,
the intercept term was 31.83%, and aMD, AMD, and X coeffi-
cients were -0.40%, 0.64%, and -0.023%, respectively. All
p-levels <0.0001.

Conclusions: aMD coefficient signs confirm that glycemic
control improves with increased daily bolus average numbers
(+1.57% of TIR and -0.40% of CV per additional bolus); but
positive deviation from this average is associated with degraded
control (-3.83% of TIR and +0.64% of CV), potentially related to
difficulties regulating glucose on unusual days. The interaction
terms show that this latest effect is primarily observed in indi-
viduals with low daily bolus averages.

OP036 / #905
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MANAGEMENT OF PROLONGED AEROBIC
EXERCISE IN PATIENTS WITH TYPE 1 DIABETES ON
ADVANCED TECHNOLOGIES (MARTA)

A. Cormdol, L. Bozzettoz, G. Sciddl, M. D’Ursol, G. Annuzzi!

!Federico Il University, Clinical Medicine And Surgery, Napoli,
Italy, *Federico Il University, Clinical Medicine And Surgery,
Cava De Tirreni, Italy

Background and Aims: Managing physical activity in indi-
viduals with type 1 diabetes (T1DM) is very complex due to the
variability of glycemic response to exercise. We aimed to iden-
tify an optimal strategy for the management of prolonged aerobic
exercise in sedentary/moderately active TIDM patients using
hybrid artificial pancreas (HAP).

Methods: According to a randomized, cross-over study de-
sign, individuals with TIDM on HAP, both genders, age &gt;18
years, no contraindications to prolonged aerobic physical activ-
ity, underwent on different occasions one-month apart to three
walk mountain sessions with similar characteristics (distance,
approximately 10km; duration, 4 hours; difference in altitude,
200-300m). Three different therapeutic/nutritional approaches
were compared: 1) exercise glycemic target (Target); 2) carbo-
hydrate integration, 15 g complex carbohydrates every 30 min-
utes during the session (Snack); 3) exercise glycemic target and
carbohydrate integration (Target+Snack). Blood glucose control
during the exercise sessions was assessed by CGM.

Results: Preliminary analysis (n=7) shows that the Target
intervention determined a significantly higher time in range (TIR
70-180mg/dl) (95.3£7.5%) compared to Target+Snack
(70.6£19.4%) and Snack (89.11£10.8%) (p=0.020, two-way
repeated measures analysis), and a significantly reduced time
above range (TAR 180-250 mg/dl) (4.417.6%) compared to
Target+Snack (19+14.5%) and Snack (9.1 11.3%)(p=0.007).
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Conclusions: In patients with TIDM on HAP, the modifica-
tion of the glycemic target resulted in a better glycemic control
during prolonged aerobic exercise than only supplementing
complex carbohydrates or combining both strategies.

OP037 / #674
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A RANDOMIZED CROSSOVER TRIAL TO COMPARE
AUTOMATED INSULIN DELIVERY (THE ARTIFICIAL
PANCREAS) WITH CARBOHYDRATE COUNTING OR
SIMPLIFIED QUALITATIVE MEAL-SIZE
ESTIMATION IN TYPE 1 DIABETES

A. Haidarj, L. Legault2 , M. Raﬁ‘rayj’, N. Gouchie-Provencher],
A. Jafar], M. Devaux’, M. Ghanbari', R. Rabasa-Lhoret’

!Mecgill University, Experimental Medicine, Montreal, Canada,
2Montreal Children’s Hospital, Endocrinology, Montreal,
Canada, 3IRCM, Promd, Montreal, Canada

Background and Aims: Objective: Qualitative meal-size
estimation has been proposed instead of quantitative carbohy-
drate (CHO) counting with automated insulin delivery. We
aimed to assess the non-inferiority of qualitative meal-size esti-
mation strategy.

Methods: Research Design and Methods: We did a two-center
randomized crossover non-inferiority trial to compare 3 weeks of
automated insulin delivery with (i) carbohydrate counting and
(ii) qualitative meal-size estimation in adults with type 1 dia-
betes. Qualitative meal-size estimation categories were low,
medium, high, or very high CHO and were defined as <30 g, 30-
60 g, 60-90 g, and >90 g of CHO, respectively. Prandial insulin
boluses were calculated as the individualized insulin-to-CHO
ratios x 15, 35, 65, and 95, respectively. Closed-loop algorithms
were otherwise identical in the two arms. The primary outcome
was time in range 3.9-10.0 mmol/L, with a pre-defined non-
inferiority margin of 4%.

Results: 30 participants completed the study (20 females, age
44 (SD 17) years, Alc 7.4 (0.7%)). The time in 3.9-10.0 mmol/L
was 74.1% (10.0%) with carbohydrate counting and 70.5%
(11.2%) with qualitative meal-size estimation; mean difference -
3.6% (8.3%; non-inferiority p=0.78). Times <3.9 mmol/L and
<3.0 mmol/L were low (< 1.6% and <0.2%) in both two arms.
Automated basal insulin delivery was higher in the qualitative
meal-size estimation arm (34.6 vs. 32.6 u/day, p=0.003).

Conclusions: Conclusions: Though QMS method achieved a
high time in range and low time in hypoglycemia, non-inferiority
was not confirmed. The qualitative meal-size estimation method
may benefit from larger prandial boluses and more responsive
post-meal automatic basal delivery.
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AUTOMATED INSULIN DELIVERY IN OVER 2,000
YOUNG CHILDREN: ARE IMPROVED GLYCEMIC
OUTCOMES MAINTAINED IN THE REAL WORLD?

M. Schoelwerl, M. Deboerz, B. KovatcheV’

!University of Virginia, Pediatrics, Charlottesville, United
States of America, *University of Virginia, Center For Diabetes
Technology, Charlottesville, United States of America
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Background and Aims: To determine real-life glycemic
outcomes in a large cohort of pediatric patients after switch-
ing from a predictive low glucose suspend (PLGS) system
to automated insulin delivery (AID) as well as to explore
changes in insulin delivery and bolusing behaviors with the use
of AID.

Methods: CGM and pump data were analyzed from 2,340
pediatric patients with T1D (age 1-13 years) using PLGS (Basal-
1Q) for one month followed by AID (Control-IQ) for three
months. Glycemic outcomes and changes in insulin delivery
were compared across age groups (0-5 years, 6-10 years, 11-13
years).

Results: Glycemic control improved within the first month of
AID use and was sustained through month three with time in the
target range increasing 13% (Table). Hypoglycemia remained
low and was marginally higher in the youngest age group. Fewer
manual boluses were entered per day on AID compared to PLGS,
however the number of carbohydrate boluses did not change. The
youngest children had the most carbohydrate bolus entries. Only
a small percentage of children (2.3%) entered 1 or fewer car-
bohydrate boluses per day at three months. Total daily insulin
(TDI) increased across all age groups due primarily to an in-
crease in basal insulin delivery, although basal insulin remained
<50% of the TDI.

Conclusions: Glycemic outcomes significantly improved in a
large cohort of young children on AID in the real world, similar
to published study outcomes. Patterns of insulin delivery and
bolusing behaviors change slightly with AID use.

Table: Giveemic and insulin delivery outcomes across age groups (mean = SD)

1.5 vears 6-10 years 11-13 vears All
Ne=d2 N=932 N=1.316 N=2.340
GMI (%)
BIQ 16208 78208 79£09 $208
C-IQ (1mm) 11=06 12205 13203 3=03
C-10 Gy 12=07 13=05 14206 4=06
Mean BG (ng/dL)""
B-IQ 179=36 188=34 191=36 189=35
C-IQ (1m) 160 = 24 164=21 167=23 166=22
C-1Q (3m) 164=29 167=23 172225 170=24
SHTIR (70-180)
B-1Q 54=18 50=17 49=18 50=18
C-IQ{1any 66=13 66=11 65=12 65=12
C.1Q (3m) 64=15 64=12 6214 63z 13
%TAR (~180)
B-1Q 43=19 43=17 0=19 49=18
C-1Q {1m) 31=13 32212 =1 35=13
C.10 (3m) 33=15 34=13 36=14 35=14
%TBR (<70)
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Total Daily Insulin
(umits/dav)
B1Q 157=118 226=10.1 91=187 316=178
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B-IQ 106=93 141268 239=124 195116
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Carbohydrate
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C-1Q (1m) 59=24 48=17 47=1 48=18
C10 (3m) 56=26 48=17 46=19 47=19
Manual Correction
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HEALTHCARE PROFESSIONALs’ VIEWS ON OPEN
SOURCE ARTIFICIAL PANCREAS SYSTEMS IN TYPE
1 DIABETES CARE
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Background and Aims: This qualitative study examined
views of healthcare professionals (HCPs) on open source Arti-
ficial Pancreas Systems (APS) in type 1 diabetes care.

Methods: Nineteen HCPs were recruited through profes-
sional networks to cover various regions of the Netherlands.
Eight diabetes specialized nurses, eight endocrinologists, two
technical physicians and one physician assistant were inter-
viewed. Topics of the semi-structured interviews included in-
teraction with people with diabetes (PWD), perceived
healthcare needs and (ideal) image of future diabetes care. In-
dividual and thematic content analyses were performed (open,
axial, selective coding).

Results: HCPs interacted with M=4.7 (SD=3.4) PWD using
open source APS. Overall, participants felt free to discuss open
source APS, provided that the initiative came from PWD. HCP
assistance to (potential) users was limited: many considered ex-
tensive assistance to be ‘off-limits’. Barriers to engage with PWD
about the systems laid on the personal (sense of losing control), legal
(fear of liability/adverse events) and practical level (lack of manu-
facturer support). Perceived healthcare needs of PWD involved in
open source APS included openness, understanding, cooperation
and autonomy. HCPs expected open source APS to remain used by
a motivated and skilled minority and hoped for the systems to be-
come redundant by increased accessibility of commercial systems.
In the meantime, education on open source APS was desired.

Conclusions: Although HCPs experienced freedom to discuss
open source APS, they also felt reluctant and insufficiently
knowledgeable to start the conversation and to extensively sup-
port PWD involved in these systems. A more proactive attitude
requires better education on open source APS.
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HYBRID CLOSED-LOOP WITH FASTER INSULIN
ASPART COMPARED WITH STANDARD INSULIN
ASPART IN VERY YOUNG CHILDREN WITH TYPE 1
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RANDOMISED, CROSSOVER STUDY
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Background and Aims: Type 1 diabetes (T1D) remains
challenging to manage in very young children, and performance
of ultra-rapid insulins with hybrid closed-loop therapy has not
been assessed in this age-group. We evaluate the use of hybrid
closed-loop insulin delivery with faster insulin aspart (Fiasp) in
very young children with T1D.

Methods: In a double-blind, multicentre, randomised,
crossover study, very young children aged 2-6 years with T1D
using insulin pump therapy were recruited. Participants un-
derwent two 8-week periods comparing hybrid closed-loop
using CamAPS FX with Fiasp and hybrid closed-loop using
CamAPS FX with standard insulin aspart in random order.
Primary endpoint was the between-group difference in time in
target glucose range 3.9 to 10.0mmol/L at 8 weeks. Analysis
was by intention-to-treat.

Results: We randomised 25 participants: mean (£SD) age
5.1+1.3 years, baseline HbAlc 55.5+8.5mmol/mol. The pro-
portion of time sensor glucose was in the target range was not
different between interventions (64+9% vs 64+ 9% for hybrid
closed-loop with Fiasp vs hybrid closed-loop with standard in-
sulin aspart; mean adjusted difference -0.31% [95% CI -2.13,
1.51; p=0.74]). There was no difference in time with sensor
glucose <3.9mmol/L and >16.7mmol/L, and no difference in
mean sensor glucose or glucose variability. Total daily insulin
requirements did not differ (0.74 [IQR 0.68, 0.83] vs 0.71 [0.68,
0.83] units/kg/day; p=0.06). No severe hypoglycaemia or DKA
events occurred.

Conclusions: Use of Fiasp in the CamAPS FX hybrid closed-
loop system demonstrated no difference in glycaemic outcomes
compared with standard insulin aspart in very young children
with T1D.

[ﬂf;; insulin aspart difference p value®
= (n=25) (95% CI)®

% time with sensor glucose level
3.9 to 10.0mmelL* 642188 645187 -0.31 (-2.13, 1.51) 0.74

=3.9mmoliL 35(26,62) | 37(26,62) | 0.05(-044,033) 079

=16.7mmoliL 45(1.9,66) | 41(1.7.7.8) | -017(0.77,043) 057
Mean sensor glucose (mmoliL) 8891088 886083 0.02 (-0.16, 0.21) 0.79
Glucose SO (mmoliL) 374+ 064 3.73:0.62 0.02 {-0.12, 0.16) 077
Glucose CV (%) 420248 41947 | 0.10(-1.08,1.29)  0.86
Total daily insulin (Ukg/day) o T % | & o o | 002000.008) o0
" 0.37 0.37 -
Total daily basal (U/kg/day) (0.31, 0.47) (027, 0.43) 0.03 (-0.00, 0.06) 0.06
Total daily bolus (Ulkg/day o ey o | i 3%33“] 0.00(-001,002)  ogg

Table legend: Qutcomes during hybrid closed-loop insulin delivery with faster insulin aspart
and standard insulin aspart over 8 weeks.
Table footnote:

Data are mean+SD, median (IQR).

*Primary endpoint.

"Treatment difference is calculated as Fiasp minus standard insulin aspart.

“Based on linear mixed model adjusting for repeated participant measures, baseline value, period as
fixed effects, site as random effect
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SOCIOECONOMIC DISPARITIES IN ACCESS TO CGM
FOR ADULTS WITH DIABETES. RESULTS FROM THE
GERMAN DPV REGISTRY
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Background and Aims: Data on socioeconomic disparities in
access to CGM in adults is still rare in Europe. We therefore
investigated differences in CGM usage between differently de-
prived areas in Germany.

Methods: In adults with type 1 diabetes (T1D) or type 2 di-
abetes (T2D) from the German prospective diabetes follow-up
registry (DPV), we analyzed CGM use (any use or regular use:
290 days per year) in 2021 by quintile of area deprivation
(German index of Multiple Deprivation [GIMD] 2015, from Ql1,
least deprived, to Q5, most deprived districts), using multiple
adjusted regression models.

Results: In 2021, 58.0% of adults with T1D (n=9,368)
and 12.3% of adults with T2D (n=27,949) used a CGM
at any extent. A regular use was documented in 32.4% of
adults with T1D and 4.8% of those with T2D. Socioeconomic
disparities in access to CGM were greatest in adults with
T2D using CGM regularly: 14.8% in Q1 districts (men: 15.5%;
women: 13.8%) compared to <1.8% in Q2-QS5 districts (p for trend
<0.001). The difference was greater in T2D individuals without
insulin therapy (12.1% in Q1 vs. <0.3% in Q2-Q5, p<0.001),
than in those with insulin therapy (21.4% in Q1 vs. <4.3% in
Q2-Q5, p<0.001). The largest proportion of adults with T2D
using CGM regularly was in Hamburg (>10%).

Supported by
Financial support programmes
for female researchers
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Conclusions: For patients with T2D in Germany in
2021, CGM use is almost limited to adults living in the least de-
prived districts, especially in the absence of insulin therapy.
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AUDIT OF TECHNOLOGIES USED FOR GLUCOSE
MONITORING IN PATIENTS WITH TYPE 1. DIABETES
AT DIABETES CENTER DURING 2019-2022 - REAL
WORLD DATA

R. Bem, D. Vdvra, K. Sochorovd, M. Haluzik
IKEM, Diabetes Centre, Prague, Czech Republic

Background and Aims: The new NICE guidelines recommend
that all adults with type 1 diabetes should have access to either
Intermittently Scanned Continuous Glucose Monitoring (isCGM) or
Continuous Glucose Monitoring (CGM). The aim of the study was to
evaluate the type of used method for glucose monitoring in patients
with type 1 diabetes treated at our diabetes center during 2019-2022.

Methods: 2132 patients with type 1 diabetes (1199 with pens and
933 with pumps) were enrolled in the present study between 2019
and 2022. The patients were divided into three groups according to
the type of monitoring used - BGM, CGM and isCGM. In all patients
basic characteristics, diabetes history, type of treatment, glucose
control (HbA1c¢) and frequency of downloads of data were assessed.

Results: A significant increase in the proportion of patients
using CGM or isSCGM in comparison to BGM during the years
2019-2022 was seen (Fig 1). There was a significant improve-
ment in diabetes control in CGM and isCGM between 2019-
2022, but not in BGM (CGM: 2019 63.1+12.4 mmol/mol vs.
2022 58.7+11.7;p<0.0001; isCGM: 64.5+14.2 vs. 61.7+13.1;
p<0.001; BGM: 60.8£16.3 vs. 59.3+16.4; NS). CGM-
monitored patients had better glucose control than iSCGM pa-
tients (p<0.0001). There was a significantly higher frequency
of data download in CGM and isCGM in comparison with BGM
(mean 2/year and 1.8 vs. 1.1; p<0.001).
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Conclusions: Our study demonstrated that more than 2/3 of
patients meet the NICE guidelines in 2022, and this ratio is im-
proving year by year. Glucose monitoring by CGM and isCGM
has led to better diabetes control.
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SAFETY AND COST-EFFECTIVENESS OF GUARDIAN
CONNECT CGM SYSTEM USAGE DURING
INTRAVENOUS INSULIN THERAPY IN PATIENTS
AFTER TOTAL DUODENOPANCREATECTOMY
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Background and Aims: Estimating safety and cost-
effectiveness of use Guardian Connect continuous glucose
monitoring (CGM) system in early postoperative period in hos-
pitalized patients after total duodenopancreatectomy (TDPE) on
continuous intravenous insulin therapy (CIVIT).

Methods: Glucose measurement results of 26 patients in early
postoperative period after TDPE were analyzed. In 12 of them,
we used Guardian Connect CGM system. In this group 43 cycles
(1 cycle — 6 days, 258 days total) of CGM and 971 glucometer
measurements used for CGM calibration were analyzed; in other
14 patients in whom only glucometer was used we analyzed 2496
glycemic values. Main safety criteria for CGM were frequency of
hypoglycemic episodes and time-in-range (5.7-10 mmol/L
(102.6-180 mg/dL)). Cost-effectiveness was calculated over 6
days for CGM and only glucometer use (including cost of CGM,
glucometers, disposable materials, clinic wage-costs to medical
staff for time required for glucose control).

Results: In CGM group 10 episodes of hypoglycemia were
observed over 258 days, one episode was <2.8 mmol/L (con-
firmed by glucometer); time-in-range was 66.74%. In
glucometer-only group - 44 episodes of hypoglycemia, of which
eight episodes were <2.8 mmol/l; time-in-range was 61.2%.
Total cost of glucose control in CGM group during 1 cycle was
97.2 Euro compared with 154.6 Euro for using only glucometer
(18 measurements per day). One cycle of CGM saved 255
minutes of nurse labor time.

Conclusions: Guardian Connect CGM have demonstrated its
safety and significant cost-effectiveness during glucose control
in patients in early postoperative period after TDPE on CIVIT.
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IMPROVING GLYCAEMIC CONTROL WITH FLASH
GLUCOSE MONITORING: THE ADVANTAGE OF
USING THE APP VS THE READER

A. Carreira, M. Ferreira, C. Baptista, C. Moreno, L. Barros,
M. Melo, I. Paiva

Centro Hospitalar E Universitdrio De Coimbra, Endocrinology,
Coimbra, Portugal

Background and Aims: The benefits of using a connected
smartphone application (app) with flash glucose monitoring
(fCGM) are under discussion. We aimed to assess the impact of
switching from reader to app on glucose metrics of patients with
type 1 diabetes (T1D).

Methods: Retrospective cohort study of T1D on f{CGM, using
Freestyle Libre sensor 1 (FL1) or 2 (FL2) with the app (LibreLink)
and with active fCGM time =70%. Glucose metrics were collected
from the last 90 days while using the reader (FL1) and while using
the app (FL1 or FL2) and compared by paired analysis.

Results: 89 patients were analysed, age 30.6+10.5 years,
mean duration of T1D 17.4£10.0 years; 76.4% on insulin pump.
57.3% used FL2. When using the app, patients showed signifi-
cantly lower time below range [TBR] (5.714.3 vs 8.5+5.6,
p<0.001), due to less time <54mg/dL (0.9+t1.4 vs 3.3+2.9,
p <0.001); lower coefficient of variation (41.1£6.8 vs 42.2+6.9,
p=0.002) and glycaemia risk index (54.7+18.5 vs 61.8+20.9,
p<0.001); and a trend towards greater time in range (57.2+13.1
vs 55.6 £ 14.3, p=0.058). Time with active f{CGM increased with
the app, especially when it was <95% with the reader (88.1+6.9
vs 78.6+18.6, p<0.001). Diferences were similar in FL1 or FL2
users, with the exception of FL2 users with hyper- and hy-

ATTD 2023 ORAL ABSTRACT PRESENTATIONS

poglycaemia alarms (N =30), that also showed a reduction in
time >250mg/dL (14.7+7.3 vs 17.21£9.6, p=0.049).
Conclusions: Patients that switched from reader to app had
significantly less TBR, independently of FL1/FL2 use. Alarm
users had less severe hyperglycaemia. Using the app increased
adherence to fCGM and improved overall glycaemic risk.
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CONTINUOUS GLUCOSE MONITORING METRICS
AND NEONATAL OUTCOMES IN PREGNANT WOMEN
WITH INSULIN-TREATED DIABETES

F. Citro', F. Nicoli’, C. Bianchi®, M. Aragonaz, L. Battini®,
S. Del Pmtol, A. Bertolotto®
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Background and Aims: Poorly controlled diabetes in preg-
nancy may increase the rate of adverse neonatal outcomes.
Analysis assessing whether Continuous Glucose Monitoring
(CGM) metrics are related to neonatal outcomes is still limited.

Methods: CGM metrics (TIR 63-140 mg/dL, TAR >140 mg/dL,
TBR <63 mg/dL, Mean Glucose, GMI and CV) at 2442 and 36+ 2
gestational weeks (GW) in pregnant women with insulin-treated
diabetes were prospectively collected. Adverse neonatal out-
comes (Large for Gestational Age (LGA), preterm and perinatal
complications) were collected at hospital discharge.

Results: We identified 22 pregnant women with insulin-
treated diabetes (12 type 1, 4 type 2 and 6 gestational diabetes;
age 33 +4; pre-pregnancy BMI 27 + 6 kg/m?) using CGM. Out of
22 newborns (delivery at 37(36-38) weeks, birth weight
3142+ 551gr), 8(36%) were LGA and 7(32%) preterm. Overall,
14(64%) infants had at least one adverse outcome. Despite
similar HbAlc during pregnancy (5.5+£0.3 vs. 5.7£0.5%;
p=NS), women with at least one adverse neonatal outcome had
higher Mean Glucose (126%+24 vs. 100£16mg/dL), TAR
(31£22 vs. 8£9%), GMI (45+7 vs. 38+5 mmol/mol), CV
(29%7 vs. 22 £5%) and lower TIR (6522 vs. 87+7%) at24+2
GW, compared to women without adverse outcomes; likewise,
TAR (24 £15 vs. 10£12%), GMI (44%4 vs. 39 4 mmol/mol)
and CV (328 vs. 22+3%) were higher at 362 GW (all
p<0.05). On a logistic regression analysis including HbAlc,
TAR at 24+2 GW was associated with a 14% increased risk of
adverse neonatal outcomes [OR=1.14(1.02-1.29), p=0.047].

Conclusions: Irrespective of HbAlc level, TAR at 24+2 GW
is associated with increased risk of adverse neonatal outcomes in
pregnant women with insulin-treated diabetes.
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INSULIN RESISTANCE IS ASSOCIATED WITH A
LOWER TIME IN RANGE IN PEOPLE WITH TYPE 1
DIABETES
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Edegem, Belgium, >University of Antwerp, Laboratory Of
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Hepatology, Edegem, Belgium

Background and Aims: An increasing number of people with
type 1 diabetes (T1D) have co-existent insulin resistance (IR).
We investigated whether IR is associated with continuous glu-
cose monitor-derived parameters (CGM) such as time-in-range
(TIR), time-above-range (TAR), time-below-range (TBR) and
glycaemic variability (GV).

Methods: This is a retrospective analysis of a clinical database
(NCT04664036). IR was determined according to the estimated
glucose disposal rate (eGDR) formula: 19.02 — (0.22 x BMI,
kg/m2) — (3.26 x hypertension) — (0.61 x HbAlc, %). TIR (70-
180 mg/dl), TAR (>180 mg/dl), TBR (<70 mg/dl) and GV were
retrieved using CGM readings. CGM usage <70% was excluded.

Results: 287 individuals were included. The mean age was
47+ 17 years, 55 % were male, diabetes duration was 26+ 14
years, TIR was 57 £ 14 % and eGDR was 7.39 £2.19 mg/kg/min.
The cohort was divided in tertiles based on their eGDR. The TIR
of the group with the lowest eGDR was significantly lower than
the TIR of the group with the highest eGDR (55 14 versus
59+ 14 %, p<0.001). A correlation was found between eGDR
and TIR, TAR, diabetes duration, waist circumference and
HbAlc (p<0.05), but not with GV and TBR. In linear regression
analysis, parameters independently associated with TIR were
eGDR and age (B =0.019 and 0.003 respectively, both p <0.001),
but not gender, diabetes duration, smoking and alcohol status.

Conclusions: In people with T1D and IR, a lower TIR can be
expected. Assessing and targeting IR could aid to acquire optimal
glycaemic control.
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ASSOCIATION BETWEEN PERSON-REPORTED
HYPOGLYCAEMIA AND TIME BELOW RANGE: THE
HYPO-METRICS STUDY
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M. Evanslz’”, J. MaderM, A. Seiboldlj, J. Speightm’”,

S. Amiel’, P. Choudhary's"®

"Kings College London, Diabetes Research Group, London,
Ireland, *Novo Nordisk, Pharmacometrics Department Of Data
Science, Copenhagen, Denmark, 3Kings College London,
Diabetes Research Group, London, United Kingdom,
“University of Southern Denmark, Department Of Psychology,
denmark., Odense, Denmark, °Radboud University Medical
Center, Internal Medicine, Nijmegen, Netherlands,
SNordsjeellands Hospital Hillerpd, Department Of
Endocrinology And Nephrology, Hillergd, Denmark,
University of Copenhagen, Institute Of Clinical Medicine,
Copenhagen, Denmark, $University of Dundee, School of
Medicine, Division Of Molecular And Clinical Medicine,
Dundee, United Kingdom, *Montpellier University Hospital,
University of Montpellier, Department Of Endocrinology,
Diabetes And Nutrition, Montpellier, France, 1 stitute of
Functional Genomics, Cnrs Umr 5203, Inserm U1191,
Montpellier, France, ' University of Sheffield, University Of
Sheffield, Sheffield, United Kingdom, >Wolfson Diabetes and
Endocrine Clinic, Cambridge University Hospitals Nhs

A-59

Foundation Trust, Cambridge, United Kingdom, >Wellcome-
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Background and Aims: Time below range from continuous
glucose monitoring (CGM), is widely used to assess hypogly-
caemia risk. However, its relationship with personal experience
of hypoglycaemia is unclear. We investigated the association
between time <3.9 mmol/l (TBR3o) and person-reported hy-
poglycaemia; symptomatic episodes that resolved on carbohy-
drate ingestion and/or a measured glucose <3.9mmol/l.

Methods: This analysis included 401 adults with insulin-
treated diabetes (n =204 with type 1 diabetes (T1D); n=197 with
type 2 diabetes (T2D)), who reported =1 hypoglycaemic episode
in the past 3 months. For 10 weeks, they wore blinded CGM and
recorded person-reported hypoglycaemia in real time using the
Hypo-METRICS app. Data were analysed using generalised
linear regression.

Results: Participants had a median (IQR) age 58 (47-66) years
and 45% were women. HbAlc was 7.4% (6.8-8.0%), 23% had
impaired awareness of hypoglycaemia, and 43% used capillary
glucose monitoring only. During 658,802 hours of CGM, TBR; ¢
was 3.0% (1.1-5.9%) and 11,600 person-reported hypoglycae-
mia episodes were recorded. Using a generalised linear regres-
sion model, TBR; ¢ explains 25% of the variation of person-
reported hypoglycaemia (21% in T1D, 12% in T2D). With every
1% change in TBR3 o, the weekly rate of person-reported hy-
poglycaemia changes by 9.4% (p <0.0001), with a 6.2% change
in T1D (p <0.0001) and 9.4% change in T2D (p <0.0001).

Conclusions: While TBR3 4 is a valuable tool to understand
hypoglycaemia risk, it explains a relatively small proportion of the
variation in person-reported hypoglycaemia rates and highlights
the limitation of using this metric as a surrogate marker for the
experience of hypoglycaemia by the person living with diabetes.

OP048 / #404
Topic: AS06 Glucose sensors

IMPROVED CLINICAL CONCORDANCE OF TIR AND
HBA1C BY ACCOUNTING FOR PERSONAL
GLYCATION FACTORS

T. Dunnl, Y. Ram], A. Cheng], Y. Xuj, R. Ajjan2

Abbott Diabetes Care, Clinical Affairs, Alameda, United States
of America, *University of Leeds, Leeds Institute Of
Cardiovascular And Metabolic Medicine, Leeds,

United Kingdom

Background and Aims: HbAlc and time in range (TIR) are
important glycemic markers but they can be discordant, creating
clinical management difficulties. Our aims were to improve
HbAlc accuracy at reflecting glucose exposure by adjusting for
personal glycation factors and to investigate the effects of gly-
caemic variability (GV) on HbAlc accuracy.

Methods: Three months of continuous glucose monitoring
(CGM) preceding HbAlc values were obtained from 758 indi-
viduals with type 1 diabetes (T1D) from 7 clinical trials. A total
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of 1,636 periods had glycemic metrics of average glucose (AG),
time in range (TIR) 70-180 mg/dL, and HbAlc. Apparent gly-
cation ratio (AGR) was calculated as:

AG™ '+ K, !

AGR= ——————
AlC-1—1"

where AG is average glucose and Ky is 472 mg/dL, thus al-
lowing personalized HbA1C (pHbAlc):

100
[pHDA1c in NGSP %] =

AGR 100 _
1+ AGR,¢ ( [HbAlc in NGSP %] 1)

where AGR,.¢ is assumed at 65.1 ml/g. Due to the known
effect of glucose variability on the TIR-HbA 1c relationship, the
paired metrics were grouped by quartiles of glucose CV, and
agreements were evaluated by linear regression.

Results: The agreement between pHbA1c and TIR was greater
than that of TIR and HbAlc (R?=0.45 v. 0.82, Figure 1A-B). GV
was divided by CV quartile groups (30.9+2.5, 35.4+0.9, 38.4+0.9
and 43.2+2.7%) with linear regression correlations demonstrating
that increasing CV is associated with worsening HbAlc-TIR
correlations (R? ranging between 0.33-0.53; Figure 1C). Accuracy
for the correlations improved substantially with the use of pHbAlc
(R? ranging between 0.76-0.89; Figure 1D).

Conclusions: Accounting for a personal glycation factor im-
proves the accuracy of HbAlc at reflecting average glucose even
in the presence of high GV.
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IMPACT OF RESIDUAL B CELL FUNCTION IN TYPE 1
DIABETES PATIENTS UNDER INTENSIVE INSULIN
TREATMENT AND FLASH GLUCOSE MONITORING

P. Fernandez Velasco™?, M.D.P. Bahillo Curieses’,
P. Perez Lopez”z, D.A. De Luis Roman1‘2, G. Diaz Soto™?

"HOSPITAL CLINICO UNIVERSITARIO DE VALLADOLID,
Endocrinology And Nutrition, VALLADOLID, Spain, *CENTRO
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Facultad De Medicina. Universidad De Valladolid,
VALLADOLID, Spain, JHOSPITAL CLINICO
UNIVERSITARIO DE VALLADOLID, Pedriatics,
VALLADOLID, Spain
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Background and Aims: To evaluate the impact of serum
c-peptide measurement in pediatric and adult patients with type 1
diabetes (DM1)

Methods: Cross-sectional study in DM1 patients under in-
tensive insulin treatment and flash glucose monitoring (FGM)
(32.2% continuous subcutaneous insulin infusion(CSII)). Clin-
ical and metabolic data, fasting serum c-peptide and FGM glu-
cometric data were obtained in last follow-up visit.

Results: A total of 208 DM1 patients (51.9% women,39.9%
pediatrics-<18 years old-) were included. Mean age was
31.6+19.4 years, 14.1+11.8 years of DM1 duration and 15.2%
with any grade of diabetes retinopathy. 13.9% showed C-peptide
levels 2200pmol/L. C-peptide 2200pmol/L was more frequent in
pediatric patients than in adults (19.3% vs 10.4%,p <0.05) and in
multiple doses of insulin(MDI) treatment than CSII (16.1% vs
1.5%; p<0.01). Patients with C-peptide 2200 pmol/L showed a
significantly better control: higher time in range 70-180 mg/dI -
TIR-(74.9£15.6 vs 66.1 £16.0%,p <0.05) and lower time below
range -TBR-<54mg/dl (0.2 0.6 vs 0.8 £ 1.6%,p <0.01), TBR54-
70mg/dl (1.9£2.0 vs 4.3+£3.1%,p <0.01) and lower coefficient
of variation (CV) (30.5+6.7 vs 36.816.6,p <0.001) than those
with c-peptide <200pmol/L. There was no differences in the rest of
FGM glucometric parameters, included GMI (6.9+0.8 vs 7.0+
0.7%,ns). C-peptide levels showed a significant negative correla-
tion with time above range -TAR-180-250mg/dI (-0.253,p <0.01);
TAR >250mg/dl (-0.186,p <0.01), CV (-0.362,p <0.001) and years
of DM1 evolution (-0.350,p <0.001), and a positive correlation
with TIR (0.297,p <0.001). However, a correlation with HbA1c or
islet autoantibody was not found.

Conclusions: Detectable c-peptide levels had a clinically
meaningful beneficial effect on DM1 control on pediatric and
adult patients. These improvements were more evident in TIR,
TBR and CV than in classical parameters as HbAlc.
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INTERMITTENT USE OF FLASH GLUCOSE
MONITORING IS USEFUL TOOL FOR PATIENTS
WITH TYPE 1 DIABETES IN DEVELOPING COUNTRIES

H. Ghazi

Mansoura Faculty of Medicine, Internal Medicine,
Mansoura, Egypt

Background and Aims: Flash Glucose Monitoring (FGM) is
important in management of Type 1 diabetes (T1D), but its cost
is still big issue in developing country like Egypt. This study was
conducted to explore the efficacy of using FGM intermittently on
glycaemic control & acute diabetes complications.

Methods: We included 90 patients with T1D > 2 years of di-
agnosis, on Degludec U100 & insulin aspart. Education for carb
counting & correction doses were done to all participants. Fur-
thermore, we divided them into 3 subgroups: Group (1) 30 patients
on Self-Monitoring Blood Glucose (SMBG) only, Group (2) 30
patients on Freestyle Libre (FsL) continuously for 3 months,
Group (3) 30 patients on FsL for 2 weeks then on SMBG for 4
weeks alternatively. Base line HbAlc & 3 months later were
compared. Moreover, episodes of nocturnal & severe hypoglyce-
mia and Diabetic Ketoacidosis (DKA) were also monitored. Time
In Range (TIR) were compared between group (2) & group (3).

Results: HbAlc is significantly higher among group (1) ver-
sus group (2) & (3) [8.21 + 72 gm % versus 7.14 + 43 gm %
versus 7.34 + 62 gm% respectively]. Three attacks of DKA
were reported in group (1) versus zero attacks in other groups.
TIR is Significantly higher in group (2) (68 +56 % versus 54 +48
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% in group (3). 12 attacks of severe hypoglycemia versus zero
versus 3 attacks among group (1), (2), (3) respectively.

Conclusions: Using FGM intermittently is useful tool for
those who can’t afford continuous use of FGM & improves
glycaemic control significantly.
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CHANGES IN HOSPITALIZATIONS FOR SEVERE
HYPOGLYCEMIA AND HYPERGLYCEMIA AND
CONTINUOUS GLUCOSE MONITOR (CGM) USE IN
TYPE 2 DIABETES AND CHRONIC KIDNEY DISEASE
(CKD) PATIENTS

K. Hannah', P. Nemlekar', M. Johnson®, D. Cherriavvsky’,
G. Norman'

! Dexcom, Health Economics And Outcomes Research, Global
Access, SanDiego, United States of America, 2De)ccom,
Engineering, San Diego, United States of America, >Dexcom,
Medical Affairs, San Diego, United States of America

Background and Aims: Glycemic control is important
among patients with diabetes and CKD. Frequent blood glucose
monitoring is crucial to preventing diabetes-related hospitaliza-
tions, comorbidities, and CKD progression. This study evaluated
change in hospitalizations for severe hypoglycemia and hyper-
glycemia before and after CGM initiation in patients with type 2
diabetes (PWT2D) and moderate to severe CKD.

Methods: A retrospective analysis of US administrative claims
data from Optum Clinformatics® Database was conducted. PWT2D
and moderate to severe CKD who initiated CGM technology be-
tween 1/1/2017 and 3/31/2021 (index date =earliest observed claim
for CGM) were identified. Continuous health plan enrollment of 12-
months pre- and post-index date and insulin use 12-months pre-index
date was required for inclusion. Individuals with evidence of preg-
nancy and dialysis were excluded. Outcomes were assessed during
12-months pre- and 12-months post index date. These included the
change in number of hospitalizations for severe hypoglycemia and
hyperglycemia.

Results: PWT2D and moderate to severe CKD included
10,122 CGM users (average age 67.3(SD=10.5)). The propor-
tion of individuals hospitalized for at least one severe hypogly-
cemic event was 14.9% prior to CGM use and was 13.2% after
starting CGM (-11.1%, p=0.0002). Hyperglycemia-related
hospitalizations decreased from 27.6% to 24% (-13.2%,
p<0.0001). Similarly, the average number of hospitalizations for
hypoglycemia (-11.6%, p=0.0015) and hyperglycemia (-8.27%,
p=0.0009) were reduced after initiating CGM.

Conclusions: These findings provide real-world evidence that
CGM initiation may help PWT2D and moderate to severe CKD
maintain glycemic control and avoid serious glycemic excur-
sions that result in hospitalization.
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EXTENDED OUTCOMES WITH INTERMITTENTLY
SCANNED CGM(ISCGM) USED PRIOR TO FIRST
APPOINTMENT WITH AN ENDOCRINOLOGIST,
COMPARED TO CAPILLARY BLOOD GLUCOSE
(CBG) MONITORING (SPOT-FIRST STUDY)

A. Jain', N. Rao’

!University of British Columbia, Endocrinology, Surrey,
Canada, *University of Alberta, Psychology, Calgary, Canada
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Background and Aims: To investigate if having isCGM data
at the first consultation with an endocrinologist leads to better
outcomes than CBG data.

Methods: We enrolled 94 consecutive CBG-using(CGM-
naive)patients with poorly controlled T2DM referred to endo-
crinology. The first 39 patients(control group) continued to use
CBG as per routine. The next 55 patients(study group) were
given isSCGM(Abbott Freestyle Libre) for one-time use, 14 days
prior to consultation appointment. Treatment changes were
made at the time of appointment based on CBG/isCGM data, as
per standard of care. Subsequently, both groups used CBG
ongoing.

Results: A1C reduced from 8.3%(initial consultation) to
7.4%(1* follow-up visit) in the study group(p-value <0.01) and
from 8.4% to 8.2% in the control group(p-value 0.082).Dif-
ference in A1C at 1* follow up visit(avg duration 133 days) was
significantly lower in study group compared to control group(p-
value 0.002),without increase in hypoglycemia.Lower Alc in
study group compared to control group persisted at 2" follow-
up visit (avg duration 165 days),despite no longer using
isCGM.

Conclusions: Canadian patients might wait many months
after referral to see an endocrinologist. This study suggests that
compared to CBG, one-time isCGM use before first consul-
tation is associated with greater A1C reduction without in-
crease in hypoglycemia. This optimizes outcome of the initial
consultation visit. Improvement in Alc persists even after pa-
tients are no longer on ongoing isCGM, indicating sustained
benefit.

Study Group Control Group
Alc at indtial consultation visit{%) 8.3 8.4
Al at first follow-up visit{%) 74 8.2
Alc at second follow-up visit(%) re 82
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ASSESSING TIR METRICS AND A1C IN PWD AND ITS
ASSOCIATION WITH TREATMENT RELATED
VARIABLES

J. Kesavadevl, A. Shankarl, G. Krishnan], B. Sabooz, S. Joshi3,
M. Chawla®, A. Basanth', S. Jothydev’

! Jothydev’s Diabetes Research Centre, Diabetes, Trivandrum,
India, *Diabetes Care & Hormone Clinic, Diabetes,
Ahmedabad, India, 3Lilavati Hospital and Research Centre,
Diabetes, Mumbai, India, *Lina diabetes Care Centre,
Diabetes, Mumbai, India

Background and Aims: TIR obtained from CGM analytics
provide more actionable information than A1C. We analyzed
AGP of PwD to assess correlation of TIR with multiple
treatment-related variable

Methods: Real-world retrospective raw sensor data(Libre Pro
from Jan 2019- June 2022) from 1156 PwD(T1D- n=92;
27+17.2 years; AIC- 8.6£1.85%; TIR- 471+26.3%; T2D
n=1064; 56+ 12.1 years; A1C- 7.5+ 1.25%; TIR- 59+22.5%)
on different treatment regimens were preprocessed to exclude
timeframes where actual use of CGM was <70%, harmonize data
formats, and normalize timestamps with respect to starting time
of monitoring. Spearman Rank correlation and Univariate re-
gression were used to characterize relationship between A1C and
CGM-related metrics. Data processing and statistical computa-
tion were performed by R(4.2.0).
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Results: In T1D, TIR >70% and >50% corresponded with A1C
of approximately 8.1% and 8.5% respectively. Data were classified
based on disease duration (DD) >15 years and TIR >70%. Alc was
0.7% lower with DD >15 years while it was 0.98% lower with TIR
>70%. In T2D, TIR >70% and >50% corresponded with A1C of
approximately 7.2% and 7.5% respectively. Alc was 0.45% higher
with DD >15 years while it was 0.54% lower with TIR >70%. There
were significant differences in TIR among OHA + Analogue premix,
OHA + analogue Basal Bolus, OHA + analogue Basal when com-
pared to OHA-+human insulin regimens. PwD with complications
(CAD/CKD) spent significantly more TBR than those without
complications.

Conclusions: Correlation of TIR with A1C varies with type of
diabetes, therapies and co-morbidities and hence need to be re-
garded as independent and valuable metric for substantial clin-
cial benefits.
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REDUCTION OF TIME SPENT IN HYPOGLYCEMIA
THROUGH REAL-TIME CGM WITH PREDICTIVE
ALARMS IN ADOLESCENTS WITH TYPE 1 DIABETES

M. Marigliano, C. Piona, V. Mancioppi, E. Fornari,
A. Maguolo, A. Morandi, C. Maffeis

University and Azienda Ospedaliera Universitaria Integrata of
Verona, Department Of Surgery, Dentistry, Pediatrics And
Gynecology, Section Of Pediatric Diabetes And Metabolism,
Verona, Italy

Background and Aims: Hypoglycemic events are linked to
microvascular and macrovascular complications in subjects with
Type 1 Diabetes (T1D). The study aimed to evaluate the efficacy of
real-time continuous glucose monitoring (RT-CGM) with predic-
tive alarm (PA) technology in reducing the time spent below the
range (%TBR <70 mg/dl) in a group of adolescents with Type 1
Diabetes (T1D) treated with multiple daily insulin injections (MDI).

Methods: This is a crossover, monocentric and randomized
study. Twenty patients with T1D were enrolled (M 50%, mean
age 15.4 1 1.4 years old) all using RT-CGM (Guardian Connect,
Medtronic). RT-CGM could be utilized with Alarm on Threshold
(AOT) or Predictive alarm (PA) for hypoglycemia. Patients were
randomized to PA/AOT or AOT/PA groups spending two weeks
in every single intervention arm. AOT for hypoglycemia was set
at 70 mg/dl and the PA alarm for hypoglycemia was set 20
minutes before the threshold. The statistical analysis was con-
ducted using a linear mixed-model analysis with %TBR as the
dependent variable, the treatment group (PA or AOT) as a factor,
and the participant as a random factor.

%TBR <54 %TBR <70 GRI
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Results: Patients using PA for hypoglycemia, spent less time
in severe hypoglycemia (%TBR <54mg/dl; 0.32+0.3 vs
0.92+0.84; p<0.02) and in hypoglycemia (%TBR <70 mg/dl;
1.67£1.06 vs 2.90%2.05; p<0.02), with better Glycemia Risk
Index (GRI, 51.3+11.0 vs 61.6+12.6; p<0.01) (Figure 1).

Conclusions: The use of RT-CGM with PA technology re-
duce time spent in hypoglycemia in patients treated with MDI
improving their quality of glucose control.
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PHYSIOLOGY BASED MODEL FOR DETECTION OF
CONTINUOUS GLUCOSE MONITORING (CGM)
SENSOR COMPRESSION ARTIFACTS

H. Moscoso-VasquezI, C. Fabrisz, B. L0b03, B. Kovatchev?

]University of Virginia, Center For Diabetes Technology,
charlottesvilee, United States of America, *University of
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Data Science, charlottesvilee, United States of America

Background and Aims: Continuous glucose monitoring
(CGM) sensors are vulnerable to compression artifacts, charac-
terized by an artificial rapid drop in sensor readings, followed by
eventual recovery, which may trigger false hypoglycemia alarms
or insulin shutoff by insulin delivery systems. Therefore, their
detection can prevent unfavorable events in diabetes management.

Methods: A physiological model of glucose concentration at the
local sensor compartment (LSC) (G sc) was formulated. The change
of G ¢ was described as the difference between the true glucose in
the interstitial fluid (ISF) (Gysg) entering LSC at a constant rate and
glucose cleared from LSC. For the model, Gy sc represents the CGM
under analysis and Gysg was estimated from other available sensors
or by extrapolation of the same sensor data. The model clearance
parameter (k;) was identified in the absence of and during com-
pression artifacts to determine whether relevant changes in the pa-
rameter were related to the presence of compression.

Results: Under nominal conditions k; had a stable value that
increased when compression developed (Figure) independently
of the Gigp trend. Parameter k; had median [Q1-Q3] values of
1.02 [0.98-1.06] min~! under nominal conditions and 1.13 [1.03-
1.27] min~" during compression artifacts. After testing in a large
archival data set of N=44 individuals and 35,488 h of sensor
data, the model resulted in an area under the ROC curve of 0.96.

Column A: Top panel CGM readngs from throo differont  Column B: Singhe-sensor detoction of compression low using
sansors (red, blue and black solid lines) and input for the  parameter k, threshold as a classifier. The area under ROC
medel. Second to last panel: Identified clearance (parameter k,)  curve is 96% indicating a good perfcemance.

for the considersd sensors, Sensor Abd1 [red) experiences

PISA events which are flagged by increase in ils cormesponding

paramatir k, cutside of the nominal bounds (grean dotted lines)
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Conclusions: A model of glucose dynamics in the local en-
vironment of the sensor needle allowed for real-time detection of
compression artifacts, independent from normal physiological
glucose fluctuations.

OP056 / #676
Topic: AS06 Glucose sensors

SUCCESSFUL MINIATURIZATION OF AN OSMOTIC-
PRESSURE BASED GLUCOSE SENSOR FOR
CONTINUOUS L.P. AND S.C. GLUCOSE MONITORING
BY MEANS OF NANOTECHNOLOGY

A. Pfiitzner’?>, B. Stamm’, H. Jensch®, M. Mehtha’,
P. Sharma’, N. Thome®

]Pfu'tzner Science & Health Institute, Diabetes Center, Mainz,
Germany, >DTMD University, Internal Medicine & Laboratory
Medicine, Luxembourg, Luxembourg, 3 Lifecare AS,
Nanobiosensors, Bergen, Norway, 4Lifecare Laboratory GmbH,
R&d, Mainz, Germany

Background and Aims: The Sencell sensor uses glucose in-
duced changes in an osmotic pressure chamber for continuous
measurement of glucose concentrations in the intraperitoneal
cavity and subcutaneous tissue. The final device shall have the
size of a grain of rice, which requires substantial miniaturization
of the conceptional in-vitro prototypes (chamber volume 70 uL).
Osmotic pressure is independent from volume, but the key lim-
iting factor for the device size is the size of the piezo-resistive
pressure transducers inside of the core sensor technology.

Methods: We decided to investigate a NanoTunneling Resistive
Sensor approach. The small (20 x 50 nm) sensors are 3D-printed on
the pressure membrane by means of a modified electrone micro-
scope using the FEBID method (Fast Electron Beam Induced De-
position). For benchmark testing, we filled the chamber with bovine
serum albumin (BSA, 1 mM) and closed it with a semipermeable
membrane. Thereafter, the sensor chamber was exposed in a re-
petitive manner to distilled water followed by 1 mM BSA.

Results: Exposure of the miniaturized sensor chamber (vol-
ume ~ 700 nL) resulted in reliable and reproducible pressure
changes of 30-35 mBar, which is comparable to the pressure
difference observed in the same experiment with the 70 uL
chamber of the in-vitro sensor prototypes (40-50 mBar).

Conclusions: The NTR pressure sensor technology was suc-
cessfully used to reduce the size of the core osmotic pressure
chamber in the Sencell device by ~ 100% without substantial loss
of the osmotic pressure signal. This is a major step forward to
achieve the finally anticipated size of the injectable glucose sensor.
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EVALUATION OF GLYCEMIA RISK INDEX AS A
NOVEL METRIC OF THE QUALITY OF GLYCEMIA IN
CHILDREN AND ADOLESCENTS WITH TYPE 1
DIABETES

C. Pional, C. Roncardl, M. Marigliano', E. Mozzilloz,

F. Rosanioz, A. Zanfardino’?, D. Iafusco3, G. Maltoni4,
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Milan, Italy

Background and Aims: Glycemia Risk Index (GRI) is a
novel composite metric for the evaluation of the quality of gly-
cemia. To date, no data about GRI has been reported in children
and adolescents with type 1 Diabetes (T1D).

Methods: Clinical characteristics and real-life CGM data
were collected from 1067 children/adolescents with T1D. GRI
and metrics of glycemic control and variability were calculated
from 28-day and 14-day CGM data. The relationships between
GRI and CGM metrics were assessed by Spearman correlation
coefficient. ANOVA was run to compare GRI across four groups
in relation to treatment strategies (1-isCGM-multiple daily in-
jections [MDI];2-rtCGM-MDI;3-rt-CGM-insulin pump [IP];4-
Hybrid Closed-Loop [HCL] therapy).GRI grid graph was created
to display hypoglycemia and hyperglicemia components ac-
cording to treatment strategies.

Results: GRI was strongly negatively correlated with time
in range 70-180 mg/dL. A medium-to-high positive correlation
was found between GRI and time above the range >250 mg/dL,
mean glycemia, its standard deviation, coefficient of varia-
tion and HbAlc, whereas a low positive correlation was found
with time below range 54-69mg/dL , time below range
<54 mg/dL and time above range 181-250 mg/dL .Significant
differences were found in GRI among the four treatment
strategies group (p<0.001). GRI grid graph displays hypo-
glycemia and hyperglicemia components according to
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treatment strategies showing that mean GRI was lowest in HCL
group (mean=230.8) and highest in the isCGM-MDI group
(mean=068.4).

Conclusions: These findings support the use of GRI and the
GRI grid for the assessment of the quality of glycemia and the
glycemic effect of specific treatment in paediatric subjects with
T1D.
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CONTINUOUS/FLASH GLUCOSE MONITORING DOES
NOT PREVENT SEVERE HYPOGLYCEMIA IN REAL-
WORLD SETTINGS (INPHORM, USA)

A. Ratzki-Leewing’, J. Black®, G. Zou™>, B. Ryan"?, S. Harris"?

"Western University, Epidemiology And Biostatistics, London,
Canada, ’Western University, Family Medicine, London,
Canada, 3Western University, Robarts Research Institute,
London, Canada

Background and Aims: According to trial data, real-time
continuous/flash glucose monitoring (1t-C/FGM) reduces se-
vere hypoglycemia (SH). However, whether this effect trans-
lates and persists in real-world, population-based settings is
unknown.

Methods: Americans (=18 years old) with TIDM or T2DM
taking insulin and/or secretagogues were recruited from a na-
tionwide, probability-based internet panel. Data were collected
online across a screener, baseline, and 12 monthly follow-ups.
Among complete cases with >1 follow-up, we performed
multivariable negative binomial regression with generalized
estimating equations to assess the population-average effect of
>1-year, <1-year, and no rt-C/FGM use on annualized SH rate.
Confounding variables were identified from a directed acyclic
graph.

Results: N=845 were analyzed (TIDM: 19.12%, age: 50.57
[SD: 14.19] years, male: 48.41%). At baseline, 12.87% (T1DM:
31.41%; T2DM: 8.48%) reported using rt-C/FGM for >1-year,
10.66% (T1DM: 16.67%; T2DM: 9.24%) for <l-year, and
76.47% (T1DM: 51.92%; T2DM: 82.27%) not at all. The pro-
spective crude rate of SH was 4.41 (95% CI: 3.99-4.87) events
per person-year, and the incidence proportion was 15.20% (95%
CI: 12.90-17.82%). Adjusting for A1C, age, comorbidity status,
number of past SH events, impaired awareness of hypoglyce-
mia, income, insurance coverage, medication regimen, and dia-
betes type, =1-year rt-C/FGM users reported 1.45-times (95%
CI: 1.16-1.80) and 1.32-times (95% CI: 1.08-1.62) the annual-
ized rate of SH as non-users and <l-year users, respectively
(P=0.003).

Conclusions: Our results suggest that rt-C/FGM does not
independently protect against SH, especially among long-term
(=1-year) users. Complementary strategies may be required to
support and potentiate sustained rt-C/FGM utilization in the real
world.
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THE ASSOCIATION BETWEEN MEAN BLOOD
GLUCOSE LEVELS AND TIME IN RANGE (TIR) WITH
HBA1C: RESULTS FROM THE GOLD AND SILVER
TRIALS

S. Sterner Isaksson’, H. Imberg’, T. Heise®, I. Hirsch®,
E. Schwarcz’, J. Hellman®, J. Bolinder”, T. Nystrom®,
S. Hallstrdm], w. Polonskyg, M. Lind'

IUniversity of Gothenburg, Department Of Molecular And
Clinical Medicine, Gothenburg, Sweden, “Chalmers University
of Technology, Department Of Mathematical Sciences,
Gothenburg, Sweden, >Profil Institut fiir Stoffwechselforschung,
-, Neuss, Germany, *University of Washington, Department Of
Medicine, Division Of Metabolism, Endocrinology, And
Nutrition, Seattle, United States of America, °>Orebro
University, Department Of Internal Medicine, Faculty Of
Medicine And Health, Orebro, Sweden, ®Uppsala University,
Department Of Medical Sciences, Uppsala, Sweden,
"Karolinska Institutet, Department Of Medicine, Karolinska
University Hospital Huddinge, Stockholm, Sweden, *Karolinska
Institute, Department Of Clinical Science And Education,
Sodersjukhuset, Stockholm, Sweden, °University of California,
Behavioral Diabetes Institute, San Diego, United States

of America

Background and Aims: Previous studies have shown that
different mean blood glucose concentrations (MBG) may be
associated with the same HbA1c level. The aim of this study was
to elucidate how the MBG level and Time in Range (TIR) are
associated with HbAlc.

Methods: Analyses were performed on data from the ran-
domized clinical GOLD trial (n=144) and validated from the
follow-up SILVER trial (n=98). Linear mixed effects models
were used to account for intra-individual correlations in repeated
measures data.
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Figure 1. Relation between HbA1c and mean blood glucose level at the population level (solid blue line) and subject level
{coloured symbols and coloured dashes lines) in the GOLD trial.
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Results: MBG level explained only 63% of the variation in
HbA 1c during the GOLD trial. Subject effects unrelated to MBG
level, estimated from repeated measures data by inclusion of
random intercepts, explained 25% of the remaining variation in
HbA1lc (Figure 1). TIR explained 60% of the variation in Hbalc,
which increased to 86% when accounting for subject effects.
Individual variations were largely unexplained by patient char-
acteristics, laboratory measurements or glycaemic variability
measures. Time in hypo- and hyperglycaemia were significantly
associated with HbA1lc when controlling for TIR. For example, a
TIR of 60%, with 0% compared with 15% time in hypoglycae-
mia, corresponded to 10mmol/mol higher HbAlc: 60.1 vs.
50.5 mmol/mol.

Conclusions: Essential interindividual deviations exist be-
tween MBG level and HbAlc in T1D which needs to be con-
sidered in clinical practice. The relationship between HbAlc and
TIR is strongly influenced by time in hypoglycaemia.
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TEMPORAL RESOLUTION OF CGM PROFILES FROM
6235 SUBJECTS: IDENTIFYING TIME INTERVALS
WITH HIGH / LOW RISK OF HYPER- OR
HYPOGLYCAEMIA IN PAEDIATRIC AND ADULT T1D

S. Tittel], F. Reschke2, M. Witsch3, J. Ziegler4, A. Neu4,
M. Scheel—Deja5, A. Bo"hleé, L.-S. Zehnder7, K. Placzeks,
R.W. Holl'

'Ulm University, Institute For Epidemiology And Medical
Biometry, Ulm, Germany, 2Children’s Hospital Auf der Bult,
Diabetes Center For Children And Adolescents, Hanover,
Germany, Centre Hospitalier, Department Of Pediatric
Diabetes And Endocrinology, Luxembourg, Luxembourg,
“Tubingen University Hospital, Children’s Hospital, Tibingen,
Germany, SLeer Hospital, Clinic For Children And Adolescents,
Leer, Germany, °Catholic Children’s Hospital Wilhelmstift,
Catholic Children’s Hospital Wilhelmstift, Hamburg, Germany,
’Darmstddter Kinderkliniken Prinzessin Margaret,
Darmstddter Kinderkliniken Prinzessin Margaret, Darmstadt,
Germany, ®Martin-Luther University Halle-Wittenberg,
Department Of Pediatrics, Medical Faculty, Halle

(Saale), Germany

Background and Aims: Sensor profiles yield more infor-
mation concerning glucose metabolism than aggregated time in
range. We analysed diurnal variation in risk for hypo- or hy-
perglycaemia in a multicentre registry.

Methods: We included 6,235 T1D patients of all ages from
the German/Austrian/Luxembourgian DPV registry with sensor
profiles 01/2010-06/2022. The 24-h-recording with most com-
plete data was analysed. Odds ratios for time above range
(>180 mg/dl)/time below range (<70 mg/dl) were adjusted for
age (<12, 12-<18, 218 years), sex, and diabetes duration (<2, 2-
<5, 25 years).

Results: Median age of the cohort was 12.9[9.1-16.0] years
with 3.9[1.4-7.7] years diabetes duration (53.0% male, 69.4%
CSII). We identified three intervals with highest hypo-/

5-7am

Age: 12-<18 vs. <12 years 1.35 [1.01-1.80]
218 vs. <12 years 1.27 [0.79-2.04]
Diabetes duration: 2-<5 vs, <2 years 1.80 [1.24-2.61]
25 vs. <2 years 1,93 [1.24-2.78]
CSll vs. MDI 0,60 [0.46-0.77)
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hyperglycaemia risk (Table 1). Older age, longer diabetes dura-
tion, and MDI therapy were predictors for early-morning hy-
poglycaemia (Table 1). Post-breakfast, hyperglycaemia was
predicted by younger age, longer DM-duration, and MDI therapy.
Post-dinner, young age and longer DM-duration pose a risk for
hyperglycaemia. Sex was no risk factor in any time interval.
Table 1: Hypo- and hyperglycaemia time intervals by risk factors.

Conclusions: Three intervals convey highest risk for hypo-/
hyperglycaemia. Sensor profiles are useful to detect these in-
tervals, while aggregated time in range values lack this temporal
resolution.
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EFFECT OF INTERMITTENTLY SCANNED
CONTINUOUS GLUCOSE MONITORING (ISCGM) IN
PEOPLE WITH DIABETES WITH A PSYCHOSOCIAL
INDICATION FOR INITIATION

H. Deshmukh], E. Wilmot® , E. Semmondo,l , R. Gregory3,
D. Bames4, J. Patmorej, C. Waltonl, R. Ryder5,
T. Sathyapalan’

"University of Hull, Diabetes And Endocrinology, Hull, United
Kingdom, ZUniversity Hospitals of Derby and Burton NHS
Trust, Department Of Diabetes & Endocrinology, Derby,
United Kingdom, 3Leicester General Hospital, Leicester, UK,
Diabetes And Endocrinology, Leicester, United Kingdom,
“Tunbridge Wells Hospital, Tunbridge Wells, UK, Diabetes And
Endocrinology, Tunbridge Wells, United Kingdom, *Sandwell
and West Birmingham Hospitals NHS Trust, Department Of
Diabetes & Endocrinology, Birmingham, United Kingdom

Background and Aims: The objective of this study was to
understand the effect of intermittently scanned continuous glu-
cose monitoring (isSCGM) in people living with diabetes with a
‘psychosocial’ indication for funding for access to flash glucose
monitoring.

Methods: The study was performed using baseline and
follow-up data from the Association of British Clinical Diabe-
tologist (ABCD) nationwide audit of FreeStyle Libre in the
United Kingdom. People living with T1D were categorized into
two groups with diabetes-related distress scale (DDS2): those
with moderate to high DRD, (DDS2 score =3) and those with low
DRD (DDS2 <3.). Mann Whitney U test was used to compare in
the pre and post-isSCGM variables.

Results: The study consisted of 17,036 people with diabetes,
of which 1314 (7%) were initiated on iSCGM (follow-up data on
327) because of a ‘psychosocial’ indication. With the initiation
of isCGM (follow-up of 6.9 months), there was a significant
reduction in DDS2 (4 (IQR=2.8-5 vs 2.5 (IQR =2.5-3) follow-
up P<0.001). The prevalence of moderate to high DRD reduced
from 75% to 38% at follow-up (49% reduction in DRD,
P=0.009). There was also a significant reduction in HbAlc with
the use of iSCGM (HbAlc 75mmol/mol at baseline vs
65.0 mmol/mol at follow-up (P<0.001)). This group experi-
enced a reduction in diabetes acute events: a 97% reduction in
hospital admissions due to hyperglycaemia/DKA, an 85% re-
duction in hypoglycaemia-related admissions and a 45% reduc-
tion in severe hypoglycaemia.

Conclusions: People with diabetes who were initiated on
iSCGM for a psychosocial indication had high levels of DRD and
HbA1c, which improved, with the use of isSCGM.
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INCLUDING PATIENT-GENERATED HEALTH DATA
IN ELECTRONIC HEALTH RECORDS - A SOLUTION
FOR CGM-DATA

P. Randine'?, L. Pape-Haugaard®, G. Hartvigsen®, E. Arsand”?

IUniversity Hospital North Norway, Norwegian Centre For
E-health Research, Tromsg, Norway, 2 University of Tromsg —
The Arctic University of Norway, Department Of Computer
Science, Tromsp, Norway, Aalborg University, Department Of
Health Science And Technology, Aalborg, Denmark

Background and Aims: Patients with diabetes and health
personnel do not have an optimal way of interacting. Health
personnel must use multiple ICT systems, such as third-party
companies’ services, to access health-related data from diverse
vendors’ CGM platforms and Electronic Health Record (EHR).
Furthermore, other health-related data like physical activities,
quality of life or well-being is often discussed but rarely stored
inside the EHR system. We propose a future-proof architecture
for diabetes medical consultation using the HL.7 Fast Healthcare
Interoperability Resources (FHIR) standard.

Methods: We designed a service, based on Tidepool, that
combines generic data (e.g., sleep, physical activity, diet),
disease-specific data (blood glucose, carbohydrate intake, insulin
doses), PROMs (e.g., PAID, SF-36, PHQ-9) and exchange these
data according to FHIR.

Results: Profiling information from CGMs or generic data
like physical activities using the FHIR standard impose some
new design choices. The FHIR standard permits the use of ob-
servations, making it technically possible to exchange such data.
However, even with unequivocal data exchange, there are mul-
tiple ambiguities in storing patient-generated health data
(PGHD) in EHRs, including ethical questions regarding re-
sponsibility, maintenance and versioning. Thus, the question:
Who is responsible for the validity of such data? Remains open
since multiple possible answers exist, such as the patients,
healthcare systems or device producers.

Conclusions: Health-related data (e.g., CGM data, PGHD)
are often obtainable exclusively via proprietary systems slowing
clinical practice. A future-proof architecture based on FHIR
standards may provide a comprehensive picture for patients and
health personnel for diabetes medical consultation.
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EVALUATING THE EFFICACY OF MYSUGR IN A
RANDOMIZED CONTROLLED TRIAL: BASELINE
CHARACTERISTICS
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'FIDAM GmbH, Forschungsinstitut Diabetes-akademie Bad
Mergentheim, Bad Mergentheim, Germany, *Roche Diabetes
Care GmbH, Roche Diabetes Care Gmbh, Mannheim,
Germany, *mySugr GmbH, Mysugr Gmbh, Vienna, Austria,
“Roche Diabetes Care Deutschland GmbH, Roche Diabetes
Care Deutschland Gmbh, Mannheim, Germany

ATTD 2023 ORAL ABSTRACT PRESENTATIONS

=T
|10
- cverall maan _L\

Mean PAID scores +-15E

Type 1 Diabetes Type 2 Diabetes Geslational diabetes

Diabetes type

Background and Aims: mySugr is designed to help people
with diabetes manage their diabetes and to reduce burden of
diabetes management. To test the efficacy of the mySugr app, a
randomized controlled trial (RCT) was designed. Baseline
characteristics are presented.

Methods: The RCT was designed as a multi-center, open-
label, parallel study with a 3-month follow-up in Germany.
Participants were randomized to either using the mySugr app or
to the treatment-as-usual control group in a 2:1 ratio. Primary
outcome is change in diabetes distress using the Problem Areas
in Diabetes (PAID) questionnaire. Secondary outcomes include
e. g. change in HbAlc and diabetes self-management (DSMQ).
Power analysis revealed that 396 participants are needed to
demonstrate a significant effect (p=0.05; power=_80%) for an
anticipated effect size of Cohen’s d=0.3. A drop-out rate of 15%
was assumed, leading to a recruitment goal of 466 persons.

Results: 424 people with diabetes were randomized, 282 to
the intervention group and 142 to the control group (age:
51.2+14.6 vs. 52.8+£16.3; 13.1% vs. 11.3% type 1, 66.7% vs.
71.1% type 2, 20.2% vs. 16.2% gestational diabetes; PAID:
21.62+17.55 vs. 21.08£17.00; DSMQ: 75.33+13.84 vs.
73.69+15.53; HbAlc: 7.06+1.50% vs. 7.16 £ 1.47%). Baseline
characteristics did not significantly differ (all p>.05). There was
a significant difference in PAID scores across diabetes types
(p=0.03; Figure).

Conclusions: Randomization was successful (1.99:1 ratio),
leading to comparable groups. Recruitment goal was achieved
and could be stopped earlier due to lower-than-anticipated drop-
outs. Participants had moderate levels of diabetes distress with
people with type 2 diabetes having the highest diabetes distress.
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IMPACT OF DIGITAL COACHING ON DIABETES
SELF-MANAGEMENT AND GLYCEMIC OUTCOMES
FOR PEOPLE WITH TYPE 2 DIABETES
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'Dario Health, Clinical, Caesarea, Israel, ’Dario Health, Data,
Caesarea, Israel, *Dario Health, Chief Medical Officer, New
York, United States of America

Background and Aims: Digital coaching intervention has
potential to improve self-care and outcomes for people with
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diabetes. Such intervention may offer an effective, scalable, and
affordable treatment solution by providing a personalized ap-
proach for managing diabetes. Dario, a digital therapeutic plat-
form, may assist self-monitoring to achieve optimal outcomes
via digital engagement and coaching.

Methods: A retrospective study was performed on Dario”
data (2019-2022). Users (n=712) with type 2 diabetes and a
starting average blood glucose (BG) >180mg/dL, and who took
>1BG measurement in the first and 12 months, were evaluated.
A subset of 178 users made >1 coach interaction (coach-group).
Propensity score matching established a control group (non-coach
group) of 534 users with no-coach interaction (no difference in 1%
month average BG; p=0.454). Changes over a year were evalu-
ated (nonparametric test). A Mediation effect of digital engage-
ment in the effect of coaching interaction on reduction of BG
levels was tested. Non-linear regression was applied on both
groups to assess coaching impact on engagement and BG levels.

Results: Average BG level significantly reduced in coach and
non-coach groups over a year (18% vs. 11%, p<0.001). Digital
engagement was a mediator for coaching effect on BG reduction
(p<0.001). Coaching interactions gradually increased mea-
surements and improved glycemic outcomes (p<0.0001) for
lower engaged users (p<0.0001) (non-linear regression). For
high engaged users (>36 activities, 92 measurements) coaching
impact was not significant.

Conclusions: Our findings underscore the need to provide
personalized approaches. Digital therapeutics has a high poten-
tial to deliver person-centric care for optimizing interventions
and coaching interaction.
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A HEALTH INFORMATICS LED APPROACH FOR
AIDING CLINICAL PRIORITISATION AND REDUCING
BACKLOG OF CARE : RESULTS FROM A STUDY IN
4013 PEOPLE WITH DIABETES
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Background and Aims: The backlog of care in resource
stretched healthcare systems highlight the need for innovative data-
led approaches to aid clinical prioritisation. Our aim was to identify
and prioritise people who are likely to deteriorate whilst awaiting
an appointment to minimise risk and optimise resource utilisation.

Methods: Using data from electronic health care records we
identified modifiable risk-factors that could be addressed in 4013
people (52% male, 30% non-Caucasian) with diabetes (type 1
diabetes 20%) attending a large university hospital in London.
The risk-factors were new clinical events/data occurring post
their last routine diabetes clinic visit and included diabetes re-
lated emergency visit/ hospitalisation, HbAlc >86 mmol/mol or
<48 mmol/mol, HbAlc rise or fall >20 mmol/mol, eGFR fall
>15 ml/min, and ophthalmological treatment for retinopathy. To
determine agreement between clinical and data-led prioritisation
approaches, a sample of 450 patients were evaluated.

Results: Of the 4013 people, 656 (16.3%) were identified as
having one or more risk factors. People with risk were more
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likely to be non-Caucasian with greater socio-economic depri-
vation. Taking clinical prioritisation as the gold standard, data-
led prioritisation identified high risk patients with a sensitivity of
83% and low risk patients with a specificity of 81%. A new high-
risk service has been developed to using date-led prioritisation to
address backlog and enhance care.

Conclusions: A pragmatic data-driven method identifies peo-
ple with diabetes at highest need for clinical prioritisation. Health
informatics systems such as our can enhance care and improve
clinical service efficiency/delivery for people with diabetes.
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USING TELEHEALTH THROUGH THE MOBILE
CHANNEL TO REDUCE HEALTH INEQUALITY AND
DISPARITY: A REAL-WORLD STUDY EXAMINING
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Background and Aims: COVID-19 led to digital accelera-
tion, raising alarms that minorities (Black/Hispanic) would be
left further behind. Did patients with type 2 diabetes (PwT2D)
who rely on routine care change their use of health IT resources?

Methods: Using longitudinal patient portal usage data of 55,548
PwT2D from an urban hospital in the U.S., we examined mobile-vs-
desktop internet access before-and-after COVID-19. We con-
structed three models using the panel dataset: pooled Ordinary Least
Squares (OLS), random effect (RE), and fixed effect (FE).

Results: The interaction of COVID_PeriodxMinority across
the three models (OLS/RE/FE) was significant and showed racial
disparity is increasing for desktop use (f=-0.052/-0.053/-0.054)
and decreasing for mobile use (=0.026/0.025/0.025). COVID-
19 has reduced the gap by 34% (0.025/0.073) according to the RE
model. Table 1 shows that racial disparity shrinkage is largely
driven by the use of mobile communication.

Conclusions: COVID-19 is a natural experiment providing
the opportunity to investigate whether accelerated digitization
impacted health inequality and disparity among PwT2D. The
effect is mostly driven by mobile device access and cannot be
explained by pre-COVID-19 trends. First, COVID-19 has been

Table 1: Digital Acceleration: Internet Access Mode by Paticuts with Type 2 Diabetes Mellitus
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cited as a ‘‘great magnifier”” of pre-existing racial inequality in
health; however, telehealth can become a ‘‘great equalizer’” for
reducing inequity. Second, in the U.S., much effort in combating
the digital divide has focused on the broadband connectivity gap;
the transformative potential of mobile health is overlooked.
Third, the lack of access to patient portals has disadvantaged
PwT2D minorities; so long as they have access, they can “‘catch
up.” NIH Award SUL1TR001425-03.
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BLUETOOTH TECHNOLOGY, SMART PHONE
APPLICATION AND REMOTE DIABETES
MANAGEMENT IN REDUCTION OF HBA1C IN TYPE 2
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INSULIN REGIMEN (CLOUD-DM STUDY)
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Background and Aims: The burden of uncontrolled DM
amongst insulin users in Malaysia is great. Structured Self-
Monitoring of Blood Glucose (SMBG) that are stored in cloud,
simplified into visual charts, graphs coupled with a diabetes
management system (DMS) that allows remote insulin titration
can lead to improvement of glycemic control.

Methods: 124 Type 2 DM outpatients with HbA1C > 8% on
intensive insulin therapy were recruited in this 26 weeks, mul-
ticenter, double arm, randomized controlled study. The patients
were randomized to control arm which used traditional logbook
and intervention arm which received remote insulin titration with
a Bluetooth glucometer coupled with a DMS. The primary ob-
jective was to compare reduction of HbA1C and the secondary
objective was to compare the change in Diabetes Distress Scale
(DDS) between the control and intervention arm.

Results: There was significantly higher mean reduction of
HbAIC in the intervention group ; -2.01+1.60 versus -
1.32£1.51 in the control group (p=0.027) by week 14 and was
maintained till Week 26. There was no significant difference
between the reduction of DDS between both groups. The mean
frequency of SMBG in the intervention group was significantly
higher than the control group; 339.65+171.14 (intervention)
versus 216.71 £96.40 (control) [p<0.001].

Conclusions: Remote insulin titration has been proven ef-
fective especially during COVID-19 whereby there was immi-
nent need for reduction of physical visits to the hospital. This has
led to improvement of glycemic control but could translate to
lesser waiting time and reduction of cost in the long term.
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PREDICTING THE IMMUNOLOGICAL RISK FOR
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Figure: Characterization of overnight (12:00 am-6:00 am) CGM data through different
glycemic features for 60 participants in the three different groups of Ab. Abbreviations: CV,
coefficient of variation: HBGI. high blood glucose index: IAUC. incremental area under the
curve; LBGI, low blood glicose index: MG, mean glucose; SD. standard deviation; T140,
percent time =140 mg/dL; T160, percent time >160 mg/dL; T180, percent time >180 mg/dL:
T54. percent time <54 mg/dL: T70. percent time <70 mg/dL.

Background and Aims: Detection of immunological risk
(ImR) for type 1 diabetes (T1D) requires testing for islet auto-
antibodies (Ab). In this work, we characterize overnight CGM
traces in healthy individuals with respect to their ImR (number of
Ab) and develop a machine-learning technology for alternative
ImR assessment based on these traces.

Methods: Sixty healthy relatives to individuals with T1D with
mean=x SD age of 23.7+£10.7 (years), HbAlc of 5.3+0.3%, and
BMI of 23.8+5.6 (kg/m?) stratified in three ImR groups having 0
(N=21), 1 (N=18), and 2 or more Ab (N=21) wear a CGM for a
week as part of a NIH study using TrialNet provided subjects.
Twelve glycemic features were extracted from the overnight
(12:00 am—6:00 am) CGM traces (shown in the Figure). They were
used for group comparison and ImR classification using 10-fold
cross-validation with support vector machine (SVM) and logistic
regression (LR) classification models. The receiver operating
characteristic (ROC) curve AUC was used for model selection.

Results: The overnight CGM traces stratify the ImR groups with
respect to their glycemia (Figure) with significant (P=0.005) dif-
ferences in the overnight CGM incremental area under the curve,
with higher IAUC for those with 2 or more Ab. An ImR classifier
using a SVM model with oversampling and 10-fold cross-validation
outperformed the LR model (AUC-ROC of 0.81 vs. 0.76).

Conclusions: A machine-learning technology using overnight
CGM data collected during a potentially self-administered, one-
week home CGM test is a relevant method for assessing the
immunological risk for T1D.

OP069 / #827

Topic: ASO7 Informatics in the Service of Medicine;
Telemedicine, Software and other Technologies

EFFICACY OF INSULIN TITRATION DRIVEN BY SMS
TO IMPROVE GLYCEMIC CONTROL IN PATIENTS
WITH TYPE 2 DIABETES

A. ortiz', 0. Simd-Servat’, J. Amigo Farran', M. Sanchez’,
M. Dos Santos Gil', M. Abad’, E. Fidilio Meli’,

A. Planas Vilaseca], R. Mayorz, R. Simo Canonge],

C. Herndndez Pascual’

!Hospital Universitari Vall d’Hebron, Endocrinology And
Nutrition Department, Barcelona, Spain, 2Roche Spain, Roche
Diabetes Care Spain Sl, San Cugat, Spain

Background and Aims: The success of insulin therapy relies
on the associated titration schedule, which is frequently delayed
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in patients with type 2 diabetes (T2D). The lack of timely ap-
pointments for dosage adjustment is one of the most important
reasons of this clinical gap. The aim is to evaluate the efficacy of
self-management of insulin titration based on information re-
ceived by SMS (RocheDiabetes InsulinStart service).

Methods: Case-control study with 16 weeks follow-up. A to-
tal of 59 patients were included in each arm. Inclusion criteria
were T2D patients under basal insulin treatment at least 6 months
but <5-years, with suboptimal glycemic control (HbAlc= 7.5%,
and fasting capillary blood glucose (FCBG) >140mg/dL >3 times
per week). Psychological aspects were evaluated in the inter-
vention group (DDS, HADS and SF-12).

Results: The intervention group achieved a higher percentage
of patients on target (FCBG between 70-130mg/dl) at 16 weeks
of follow-up (59.5+4.4% vs. 42.414.4%; p=0.04), as well as
lower mean FCBG (126mg/dL 134 vs. 149mg/dL 146,
p=0.001) and lower HbAlc (7.5%%1.3 vs. 7.9%=%0.9,
p=0.021) than control group. In addition, the intervention group
showed a significantly improvement in psychological aspects
related to Emotional Burden (%)(47.6+0.7 vs. 30.9x0.7,
p=0.031), Regimen Distress (%)(52.2+7.4 vs. 17.2+5.6,
p<0.001), Depression (%)(17.7+0.5 vs. 6.6 £ 0.4, p=0.049) and
Mental Stress (%)(16.4+0.5 vs. 14.9+0.5, p=0.016).

Conclusions: The SMS guided titration was effective in terms
of improving glucometric parameters in comparison with stan-
dard of care, and improved significant psychological aspects.
Therefore, it could be envisaged as a useful and easy tool to
reduce the delay in insulin titration in our health-care system.

OP070 / #583

Topic: ASO7 Informatics in the Service of Medicine;
Telemedicine, Software and other Technologies

KARLOTTA (KIDS + ADOLESCENTS RESEARCH
LEARNING ON TABLET TEACHING AACHEN) -
PILOT STUDY FOR THE IMPLEMENTATION OF A
DIGITAL EDUCATIONAL APP FOR PAEDIATRIC
PATIENTS

A. Pappa

University Hospital RWTH Aachen, Department Of Paediatrics,
Aachen, Germany

Background and Aims: Objectives: Improvement of disease-
specific knowledge in pediatric patients with type 1 diabetes using
adigital app and individualized teaching from physician to patient.

Methods: We developed an app called KARLOTTA (Kids +
Adolescents Research Learning On Tablet Teaching Aachen)
with a game of skill and diabetes questionnaire with visual
feedback and high scores. In the developmental process we had
first scheduled a questionnaire for inflammatory bowel disease
(IBD). We conducted a randomized controlled study as a pilot
project with 30 IBD patients, aged 10-18 years. The intervention
group used the KARLOTTA app on a tablet before every con-
sultation during a 12-month period. Outcome parameters were an
increase in knowledge, changes in quality of life and analysis of
the feedback questionnaires for patient and physician. A ques-
tionnaire based upon established educational programs used in
Germany has been programmed using new illustrations and
games of skill. We are starting a T1D-study for proof of feasi-
bility, acceptability and usability.

Results: In all IBD-patients (100 %) gaps in knowledge could
be discovered and specific teaching took place. In the KAR-

A-69

LOTTA group, 11 of 14 patients (79 %) had an increase in
knowledge, in the control group 7 of 15 patients (47 %), p-value
of 0.08 with the X2-test. There were no differences in results for
quality of life. We will report preliminary results of our
feasibility-study in T1D-patients aged 8-18 years.

Conclusions: Conclusions: The KARLOTTA app can reveal
individual gaps in knowledge, provides tailor-made physician-
patient teaching and can be easily implemented in the outpatient
clinic.

OP071 / #766

Topic: ASO7 Informatics in the Service of Medicine;
Telemedicine, Software and other Technologies

REAL-WORLD GLYCEMIC OUTCOMES OF
PATIENTS WITH TYPE 1 AND TYPE 2 DIABETES
ACHIEVED THROUGH A FULLY VIRTUAL
INTEGRATED DIABETES PROGRAM

C. Wu, S. Reddy, J. Hsieh, A. Josée, S. Rautela

Carbon Health, Virtual Diabetes Care, Oakland, United States
of America

Background and Aims: Many patients with diabetes lack the
resources to effectively self-manage their disease, and optimal
glycemic control often remains elusive despite recent innova-
tions. This study examines the clinical outcomes achieved
through our completely remote person-centered diabetes care
model, which connects patients with type 1 and type 2 diabetes
with a team of diabetes specialists (endocrinologists, dietitians,
educators) that personalizes recommendations based on contin-
uous glucose monitoring (CGM) data and provides ongoing care
and support between visits.

Methods: Data were collected for patients in the Carbon
Health Diabetes Program who had completed onboarding by
September 2022. Primary outcomes measured were the time
spent in range [TIR] (70-180mg/dL) in the latest 4 weeks of
available CGM data and change in Alc. Secondary outcomes
included TIR in the first 4 weeks of available CGM data while
participating in the program.

Results: Baseline characteristics of 204 patients treated over a
median follow-up period of 34 weeks (range 3-217) were
45.0+13.1 years, 38.7% with type 1, 46.5% on insulin, and
median Alc 7.9% (IQR 6.8%, 10.0%). The proportion of patients
maintaining TIR =70% at follow-up and change in Alc, stratified
by baseline Alc category, are presented in the Figure. Of 84
patients with baseline Alc >7.0% and initial CGM data avail-
able, 46 (54.8%) were able to achieve TIR >70% in the
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program’s first 4 weeks, of whom 45 (97.8%) are still doing so at
follow-up.

Conclusions: Our findings suggest that patients with diabetes
can achieve glycemic targets rapidly and effectively with a fully
virtual model of integrated diabetes care.

OP072 / #163
Topic: ASO8 Insulin Pumps

NEW EX VIVO METHOD TO ASSESS SUBCUTANEOUS
INSULIN ABSORPTION DURING BASAL
ADMINISTRATION THROUGH PUMP : PROOF

OF CONCEPT

P. Jacquemier’?, C. Virbel-Fleischman®, Y. Retory’,

A. Schmid?, A. 0stertag3, M. Cohen—Solal3, J.-B. Julla4,
F. Alzaid’, L. Potier’, N. Venteclef', J.-F. Gautier"?,
J.-P. Riveline"?

!Institut Necker Enfants Malades, Immediab, Paris, France,
2Air Liquide Healthcare, Explor!, BAGNEUX, France, ‘?Hcfpital
Lariboisiere APHP, Inserm Ul132, Bioscar, Paris, France,
*Hdpital Lariboisiére APHP, Centre Universitaire D’¢tude Du
Diabete Et De Ses Complications (cudc), Paris, France,
’Hépital Bichat-Claude Bernard APHP, Diabétologie -
Endocrinologie Et Nutrition, Paris, France

Background and Aims: Glycemic variability is still an issue
among subjects with type 1 diabetes treated with pump. Erratic
subcutaneous (SC) absorption and poor diffusion at the injec-
tion site are among the suspected causes for this phenomenon.
Assessing insulin SC propagation is a challenge when it is ad-
ministered by basal rate (BR) through pump and was scarcely
studied. As speed of absorption increases with depot surface, we
propose a descriptive method linking pump delivery and SC
propagation of insulin through follow-up of catheter pressure
and high-precision time-spread imaging.

Methods: Administration of insulin (Aspart®) and contrast
agent was performed via a pump (t:slim x2, Tandem®) at 1UI/h
BR in ex-vivo human skin explants from post-bariatric surgery.
Samples were placed in a micro-CT scanner. During 3h, one
3D-image every Smin, and continuous pressure in the tubing
were recorded. Insulin depot was numerically isolated (see
figure, insulin identified in green in 2D and 3D). From depot
area and volume we define a unitless dispersion index (DI)
which characterizes the spread of insulin. DI is computed for
each 5-minutes step of the infusion.

Results: Hypodermis was reached by cannula in 14/24 in-
jections. One injection was extradermal, others were intradermal.
Insulin spreads preferably along the interlobular septum. DI in-
creases with time for all tissue-reaching injections, up to a mean
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value of 6.99(+/- 0.73) after 3h. Bubbles detected via imaging
were matched with pressure events in the tubing.

Conclusions: At fixed conditions, DI standard deviation is
low. This encourages DI use for injection parameters com-
parison such as pump model or BR impact.

OP073 / #482
Topic: ASO8 Insulin Pumps

THE IMPACT OF MINIMED™ 780G INSULIN PUMP
SYSTEM - A SINGLE CENTRE PROSPECTIVE STUDY

G. Kocsis', N. Garam’, T. Javorfi', M. Svebis’, B. Toth’,
T. Ferenciz, G. Eigner2 , L. Barkaiz, L.A. Kovdcs®

! Semmelweis University, Department Of Internal Medicine And
Oncology, Budapest, Hungary, *Obuda University, Biomatics
And Applied Artificial Intelligence Institute, John Von Neumann
Faculty Of Informatics, Budapest, Hungary

Background and Aims: The MiniMed™ 780G insulin pump
system is one of the advanced hybrid-cloosed loop pump sys-
tems, which is available in Hungary from September 2021 for
patients with type 1 diabetes mellitus. Our aim was to conduct a
prospective non-interventional study in patients who start using
Minimed™ 780G to compare HbAlc and metrical data before
and after the 780G initiation, and determine who benefits the
most.

Methods: 64 patients were enrolled in the study, among them
33 patients had minimum 6 months follow-up data. 8 patients
used Multiply Daily Injections, while 25 was using Sensor
Augmented Pump before.

Results: After 6 months an improvement in overall HbAlc
(mean: 7.36% vs 6.78%) and TIR (mean: 62.9% vs 79.4%) was
observed. Subgroup analysis based on the initial TIR (using cut-
off point: 70%) showed that patients whose initial TIR was below
70% benefit more from the change. In this group we observed a
significant decrease in HbAlc (mean: 7.66% vs 6.86%) and TAR
(mean: 38.71% vs 19%) whereas an increase was observed in
TBR (mean: 1.28% vs 1.32%). We did not make similar obser-
vation in the subgroup TIR >70%.

Conclusions: Based on our data, significant improvements in
the metabolic parameters can be achieved with the AHCL system
in the overall patient population. Patients who - despite all efforts
-did not reach the current standardized targets with the previous
treatment regimen benefit the most.

OP074 / #516
Topic: ASO8 Insulin Pumps

ADVANCES IN DIABETES MANAGEMENT: HAS
PREGNANCY GLYCEMIC CONTROL IN WOMEN
WITH TYPE 1 DIABETES CHANGED IN THE LAST
DECADES?

F. Nicolt', F. Citro’, A. Bertolotto’, M. Aragonaz, L. Battini’,
S. Del Prato’, C. Bianchi®

lUniversity of Pisa, Clinical And Experimental Medicine, Pisa,
Italy, *University Hospital of Pisa, Department Of Medicine,
Pisa, Italy, University Hospital of Pisa, Maternal-infant
Department, Pisa, Italy
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Background and Aims: Recently, multiple therapeutic and
management opportunities have been made available for preg-
nant women with Type 1 diabetes (T1DM). However, analyses
assessing whether they can improve metabolic control and out-
comes is still limited.

Methods: We retrospectively analyzed metabolic data and
neonatal outcomes of pregnant TIDM women, managed be-
tween 2008 and 2020, comparing different insulin administration
ways (MDI or CSII) and glucose monitoring systems (SMBG or
CGM/FGM).

Results: We identified 136 TIDM women (32[30-35] years;
preconception HbAlc: 58.1+11.6 mmol/mol), 103(76%) on
MDI and 33(24%) on CSII. A CGM/FGM system was used by
33(24%) women, of these 20(19%) were on MDI and 13(39%)
on CSII. As compared to women on MDI, more women on CSII
had planned their pregnancy (94% vs. 60%) and had better
pregestational (54 = 5.4 vs. 60 = 13 mmol/mol) and first trimester
(48+4 vs. 51+7) HbAlc, lower pregnancy weight gain
(10.714.0 vs. 13.8£6.2kg), lower pre-prandial insulin dose at
first (0.25+£0.09 vs. 0.38+0.18 U/kg), second (0.30+0.11 vs.
0.43£0.20) and third (0.42£0.20 vs. 0.54£0.24) trimester.
Women using CGM/FGM had significantly lower pregestational
(54.1£8.0 vs. 59.9%13.1 mmol/mol) and first trimester
(46.5£5.5 vs. 51.2%+7.1 mmol/mol) HbAlc than those on
SMBG (all p<0,05). Neonatal outcomes were comparable in all
groups. At logistic regression analysis, third trimester HbAlc
was associated with Large for Gestational Age (LGA) risk
[OR =2.596 (1.408-4.787), p=0.005].

Conclusions: In pregnant women with T1DM, CSII and
CGM/FGM can optimize preconception and first trimester
pregnancy glycemic control. Nonetheless, irrespective of the
therapeutic management, third trimester HbAlc remains the
strongest risk factor for LGA.

OP075 / #203
Topic: AS09 New Medications for Treatment of Diabetes

PANCREATIC INTRADUCTAL INFUSION OF ADENO-
ASSOCIATED VIRUS TO TREAT NON-HUMAN
PRIMATES IN A TOXIN-INDUCED DIABETES MODEL

R. Kalsi, S. Yoshida, M. Saleh, A. Kreger, T. Zhang, G. Gittes

University of Pittsburgh Medical Center Children’s Hospital of
Pittsburgh, Pediatric Surgery, Pittsburgh, United States
of America

Background and Aims: Globally, 537 million people have
diabetes mellitus (DM), which in 2021 resulted in approximately
one death every five seconds. T1IDM, marked by a loss of beta-
cells, leads to insulin deficiency and hyperglycemia. T2DM is
associated with insulin resistance, reduced beta-cell mass, and
impaired beta-cell function. Gene therapy may treat DM by
creating new beta-like cells via forced expression of specific
transcription factors: pancreas/duodenum homeobox protein-1
(Pdx1) and V-maf musculoaponeurotic fibrosarcoma oncogene
homolog A (mafA). In toxin-induced and autoimmune genetic
diabetic mouse models, a pancreatic intraductal infusion of
AAV-CMV-Pdx1-mafA resulted in new beta-like cells and re-
stored normoglycemia. We aimed to replicate these results in a
toxin-induced diabetes model in non-human primates (NHPs).

Methods: We induced diabetes using streptozocin in NHPs.
Upon stabilization, we performed a laparotomy, duodenotomy,

A-71

Figure 1
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{Figure 1 ing insulin

after gene therapy in one of cur NHPs)

clamped the common bile duct, and cannulated the pancreatic
duct. After a five-minute infusion, we removed the catheter and
clamps, and we closed the incisions.

Results: Postoperatively, NHPs (n=8) had decreased insulin
requirements (p<0.001) (Figure 1), increased c-peptide levels
(p<0.05), and demonstrated improved glucose tolerance com-
pared to baseline (p<0.05), one with reestablished normogly-
cemia. Immunohistochemistry revealed insulin and glucagon
staining, suggesting the formation of insulin-producing cells.

(Figure 1 demonstrates decreasing insulin requirements after
gene therapy in one of our NHPs)

Conclusions: Newly formed beta-like cells produce insulin,
may avoid the autoimmune attack, and provide long-term re-
placement of beta-cells. Thus, this gene therapy may be a
promising treatment for diabetes, making exogenous insulin
unnecessary, and may easily translate to humans via ERCP.

OPO076 / #577
Topic: AS09 New Medications for Treatment of Diabetes

A NOVEL ONCE-WEEKLY BASAL INSULIN FC
ACHIEVED SIMILAR GLYCEMIC CONTROL WITH A
COMPARABLE SAFETY PROFILE VERSUS INSULIN
DEGLUDEC IN PATIENTS WITH TYPE 1 DIABETES

C. Kazda], J. Bue-Valleskey], J. Chienl, 0. Zhang],
E. Chigutsal, w. Landschulzl, P. Wullenweberl, A. Hauptl,
D. Dahl’

TEli Lilly & Company, Global Scientific Communications,
Indianapolis, United States of America, 2Gemeinschaftspraxis
fur Innere Medizin und Diabetologie, Diabetes,

Hamburg, Germany

Background and Aims: Basal Insulin Fc (BIF) combines a
novel single-chain insulin variant with a human IgG2 Fc domain
and is designed for once-weekly subcutaneous administration.
BIF has a 17-day half-life and low peak-to-trough ratio of 1.14.
This study assess the efficacy and safety of BIF versus insulin
degludec (IDeg) in patients with type 1 diabetes (T1D).

Methods: This open-label, parallel trial enrolled patients with
T1D who were using multiple daily insulin injections for a
minimum of 3 months before screening. BIF was injected once-
weekly for 26-weeks, and IDeg was injected once-daily. Both
groups were titrated to fasting blood glucose levels <5.6mmol/L



Downloaded by 202.8.114.54 from www.liebertpub.com at 03/02/23. For personal use only.

A-72
75.0+ 90 —— BIF
72.8 Lgs  — Insulin degludec
7064 Las
58,4+ L5.4
S 66.2+ Lao
E
= 64.0~ a0 g
g £
£ 616+ L7s =
2 59,6+ « b7 F
< . =
£ 574 H 74
55,2 7.2
53.0+ 7.0
50. 5= 68
48, 6

LI L L L L L e LI
I O R I I A

v
Time (Weeks)

Figure 1. HbA1c over 26-week treatment period. Data presented are LSM £ SEM
*p<0.1 for BIF versus insulin degludec HbA1c change from baseline

(100mg/dL). The primary endpoint was HbAlc change from
baseline to Week 26 (non-inferiority [NI] margin=0.4%).

Results: Patients were randomised to BIF (N=139) or IDeg
(N=126). The baseline characteristics were well balanced
among treatment groups. The HbAlc change from baseline to
Week 26 treatment difference for BIF versus IDeg was
1.9mmol/mol (0.17%; [90% CI=0.01, 0.32]; p=0.07, Figure-1),
meeting the NI margin. No significant treatment differences in
patient-reported Level 1 or Level 2 hypoglycaemia were ob-
served; 3 severe events were reported (2 on IDeg and 1 on BIF).
No significant treatment differences were noted in the occurrence
of serious adverse events or in body weight gain from baseline to
study endpoint (BIF (0.1kg) vs IDeg (0.5kg).

Conclusions: Once-weekly BIF demonstrated similar gly-
caemic control versus once-daily IDeg with no difference in hy-
poglycaemia or other safety findings in patients with T1D. These
findings support continued development of BIF in Phase-3.

OPO077 / #555

Topic: AS10 New Insulin Delivery Systems: Inhaled,
Transderma, Implanted Devices

INHALED INSULIN + AID SAFELY REDUCED
GLUCOSE COMPARED TO AID ADMINISTERED RAA
FOLLOWING IN-CLINIC MEAL IN PROOF-OF-
CONCEPT STUDY DATA SUBSET

K. Kaiserman], J. Ulloal, J. Pleitezl, J. Sylvan', K. Codornizz,
S. Lee, C. Jacobson®, T. Blevins®

'MannKind Corporation, Medical Affairs, Westlake Village,
United States of America, “Loma Linda University,
Endocrinology, Loma Linda, United States of America, *Texas
Diabetes and Endocrinology, Endocrinology, Austin, United
States of America

Background and Aims: Technosphere Insulin (TI) is an
ultra-rapid-acting inhaled insulin. This subset analysis compares
efficacy and safety for two hours after a standardized meal
evaluating higher TI dose (~2x the injectable rapid-acting in-
sulin analog, RAA, dosage) without automated insulin-delivery
(AID) system meal coverage compared with an AID RAA bolus
after the same standardized meal.
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Methods: Participants with T1D on an AID system were
randomized to TI+AID or AID Control and given a standardized
meal (37g of a nutritional shake). The TI+AID group (n=21)
received an immediate pre-prandial dose of TI calculated by
doubling their usual RAA dose and rounding down to the nearest TI
dose (multiples of 4 units). The AID group (n=>5) received a typical
pump bolus up to 15 minutes before the meal. Capillary glucose
(SMBG) was measured by Ascensia Contour ~ meters at time-
points 0, 15, 30, 45, 60, 90, and 120 minutes relative to the meal.

Results: Mean glucose and glucose excursion were signifi-
cantly reduced at timepoints 45-120 minutes (p<0.05) in the
TI+AID group following the meal. Mean peak glucose occurred
30 minutes earlier and reduced by 64.1 mg/dL in the TI+-AID
group; mean peak glucose excursion was reduced by 52.7 mg/dL
compared to AID Control. There was one instance of asymp-
tomatic level 1 hypoglycemia at 120 minutes in the TI+AID
group.

Conclusions: The results of this study indicate that TI with a
higher (~2x RAA) converted dose, in combination with an AID
system, significantly reduces glucose in the 2-hour postprandial
period compared to an AID system alone, with no safety signals.

OPO078 / #927

Topic: AS10 New Insulin Delivery Systems: Inhaled,
Transderma, Implanted Devices

PHARMACOKINETICS OF INTRAPERITONEAL FIASP
DELIVERED BY ULTRASOUND-GUIDED INJECTION

R. Kingmanl‘z, V. Young3, A. Thakmz’j, B. Buckinghaml‘z,
R. Lal™?*

!Stanford University, Pediatric Endocrinology, Palo Alto,
United States of America, 2Stanford University, Diabetes
Research Center, Stanford, United States of America, j’Stanford
University, Pediatric Radiology, Stanford, United States of
America, 4Stanford University, Adult Endocrinology, Stanford,
United States of America

Background and Aims: The standard route of insulin ad-
ministration (subcutaneous infusion) presents challenges includ-
ing the slow onset and long duration of action that unfavorably pair
with prandial glucose absorption. Intraperitoneal insulin (IP) has
advantages for hyperglycemia prevention due to the faster onset,
and shorter duration of insulin action.

Methods: 6 adult participants with type 1 diabetes age 18-60
years were injected with approximately 0.2-0.3 units/kg Fiasp
insulin at each of 3 visits. Participants were randomized to
receive either upper or lower intraperitoneal insulin injections
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at each of the first 2 visits, followed by a subcutaneous injection
at the third visit. Patients fasted overnight prior to injection,
suspended subcutaneous insulin pump infusion at least an hour
prior, and had intraperitoneal insulin injected under ultrasound
guidance with 22 gauge 2.5-3.5 inch syringes. Samples were
collected for 180 minutes following IP injection and 360 min-
utes following subcutaneous injection. Glucose was measured
via YSI and Mercodia insulin and glucagon ELISAs performed.

Results: Tmax was roughly 30 minutes for insulin adminis-
tered via the intraperitoneal route and approximately 1 hour for
the subcutaneous route. For participant safety, individuals were
not allowed to reach a O-insulin state. However, intraperitoneal
insulin levels dropped as low as subcutaneous levels in slightly
over half the time.

Conclusions: This novel approach to intraperitoneal drug
delivery in man is safe and useful for characterizing peritoneal
pharmacokinetics of novel insulins. If they can be stabilized, the
benefit of insulin analogs administered in the intraperitoneal
space may allow for full closed-loop insulin delivery.

OP079 / #69

Topic: AS12 Advanced Medical Technologies to Be Used
in Hospitals

AUTOMATED INSULIN DELIVERY FOR INPATIENTS
WITH DYSGLYCEMIA (AIDING) FEASIBILITY STUDY

M. Hughes', G. Davis®, S. Brown®, J. Sibayan®, M. Perez-
Guzman®, M. Stumpfg, M. Basinaj, R. Patel*?, J. Hesterz, T. Ly5,
Z. Th0m6ps0n4, C. Chaney3, M. Tanl, L. Hsué, L. Bocchino4,
R. Lal"®, B. Buckingham6, F. Pasquel2

!Stanford University, Division Of Endocrinology, Gerontology
And Metabolism, Department Of Medicine, Stanford, United
States of America, >’Emory University School of Medicine,
Division Of Endocrinology, Metabolism, And Lipids,
Department Of Medicine, Atlanta, United States of America,
3University of Virginia, Division Of Endocrinology, Center For
Diabetes Technology, Charlottesville, United States of America,
“Jaeb Center for Health Research, Epidemiology, Tampa,
United States of America, *Insulet Corporation, Medical
Director, Acton, United States of America, °Stanford
University, Division Of Pediatric Endocrinology, Department
Of Pediatrics, Stanford, United States of America

Background and Aims: In the hospital, management with
multiple dose injection (MDI) insulin often fails to achieve
glycemic goals and is limited by frequent hypoglycemia. We
examined the feasibility of automated insulin delivery (AID)
with remote glucose monitoring on hospital floors.

Methods: In this single-arm multicenter pilot trial
(NCT04714216), the feasibility, safety, and efficacy of the
Omnipod® 5 AID System with remote real-time CGM (G6) were
tested. The system was initiated and used for up to 10 days in
patients with insulin-requiring type 1 (T1D) or type 2 (T2D)
diabetes on non-ICU medical-surgical units. Implementation
involved developing protocols for nurse training, CGM teleme-
try monitoring/alarm response, and CGM accuracy validation.
Insulin boluses were delivered by bedside nurses. Primary end-
points included proportion of time in automated mode and gly-
cemic control as percent of time in range (TIR, 70-180mg/dL).

Results: Cumulative system use across 16 patients (2 with
T1D, 14 with T2D; HbA1lc mean 8.0+ 1.3%) comprised 90 days
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(mean 5.6 +2.8 days/patient). Median percent time in automated
mode was 99% [IQR 95-99%]. Participants achieved 68 + 16% TIR
overall, with 0.15+0.3% <70mg/dL and 0.06+0.2% <54mg/dL.
Glucose mean was 168 +21mg/dl. There was no incidence of DKA
or severe hypoglycemia. Proportion of CGM values within %15/15
and %20/20 of reference capillary glucose were 75% and 85%,
respectively. MARD was 12%. Patients reported universal satis-
faction with the system on survey at study end.

Conclusions: AID with remote real-time CGM is feasible,
effective, and safe in the hospital. These results advocate for
direct comparison to MDI in a randomized trial to determine
glycemic superiority.

OP080 / #3881

Topic: AS12 Advanced Medical Technologies to Be Used
in Hospitals

DIGITALISED IN-HOSPITAL CARE FOR PEOPLE
WITH DIABETES USING CONTINUOUS GLUCOSE
MONITORING: THE SMARTDIABETESCARE STUDY

S. Tan], A. Diehlz, M. Paetzold3, A. De Greiﬂ’?, L. Van Baal],
D. Holly-Lee*, C. Kleinschnitz®, J. Dissemond’,

D. Schadendorf’, L. Becker®, M. Dudda®, P. Moldzio’,

T. Brenner7, D. Fuhrer'

"University Hospital Essen, Endocrinology, Essen, Germany,
2University Hospital Essen, Digital Transformation, Essen,
Germany, 3University Hospital Essen, Central Information
Technology, Essen, Germany, *University Hospital Essen,
Neurology, Essen, Germany, >University Hospital Essen,
Dermatology, Venereology & Allergology, Essen, Germany,
SUniversity Hospital Essen, Trauma Surgery, Essen, Germany,
7University Hospital Essen, Intensive Care Medicine,

Essen, Germany

Background and Aims: The SmartDiabetesCare (SDC)
study investigates whether digitalised in-hospital diabetes man-
agement can reduce length of stay (LOS) and risk of acute
complications for inpatients with prediabetes or diabetes.

Methods: SDC was undertaken on 3 wards over 8 months at
University Hospital Essen. Proactive in-hospital diabetes care
(IDC) involved introduction of diabetes technology and training
of staff. SDC involved diabetes screening of new in-patients,
proactive diabetes management and continuous glucose moni-
toring (CGM). IDC and SDC outcomes were compared to usual
diabetes care (UDC) on the same wards the previous year. Out-
comes were LOS and relative risk (RR) of acute complications
for inpatients with prediabetes or diabetes.

Results: 1,328 patients were included. Patients with predia-
betes had mean LOS of 10.9 days under UDC vs. 7.6 days under
IDC (P<0.001) and 7.5 days under SDC (P<0.05). Diabetes
patients had mean LOS of 9.9 days under UDC vs. 8.1 days under
IDC (P <0.001) and 9.1 days under SDC (P <0.05). Patients with
diabetes in IDC and SDC had reduced RR for admission to in-
tensive care unit (ICU) (RR 0.49 and 0.37 respectively; P=0.003
and P<0.001), compared to UDC. Compared to UDC, RR for
ICU admission was reduced under IDC and SDC in patients with
prediabetes (ICD: RR 0.09 and SDC 0.06; both P<0.001).
Compared to UDC, RR for myocardial infarction was reduced
for prediabetes patients under SDC (P=0.036) and for post-
operative complications for diabetes patients under IDC
(P=0.047).
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Conclusions: Digital in-hospital management can improve
outcomes for patients with prediabetes or diabetes, by reducing
LOS and RR of acute complications.
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Topic: AS13 New Technologies for Treating Obesity
and Preventing Related Diabetes

THE EFFICACY AND SAFETY OF LIRAGLUTIDE 3.0
MG FOR WEIGHT MANAGEMENT AS AN ADD-ON
TREATMENT IN OBESE ADOLESCENTS WITH TYPE 1
DIABETES

N. Elbarbary
Ain Shams University, Department Of Pediatrics, Cairo, Egypt

Background and Aims: Background: Recent data from
multiple international registries showed higher rates of over-
weight and obesity in adolescents with type 1 diabetes (T1DM)
compared with their non-diabetic peers. Aim of the study: To
assess the effectiveness and safety of daily 3 mg subcutaneous
(sc) Liraglutide amongst obese adolescents with TIDM.

Methods: The 26-week trial involved 32 T1DM obese ado-
lescents and a poor response to lifestyle therapy and exercise.
They received liraglutide 3 mg sc daily with their usual insulin
dose. Dose was titrated up on a weekly basis . BMI, BG levels,
HbAlc %, insulin dose were obtained at baseline and after the
intervention.

Results: Of the 32 patients (females 84.3%), 21(65.6%)
continued therapy for 26 weeks reached daily dose of Liraglutide
3.0 mg . Reduction in BMI of at least 5% was observed in 17 of
32 participants and a reduction in BMI of at least 10% was
observed in 10 participants. Change from baseline in BMI SD
score at week 26, with an estimated treatment difference from
baseline was (—0.26, [CI] —0.34 to —0.08; P=0.001). There was
significant reduction of HbAlc from 8.5 to 7.4% (P=0.01).
Concomitant fall in basal insulin from 31.6+9 to 22.4 £ 8 units
(P<0.001 for all) and total bolus insulin from 24.8 £7 to 16.5%+2
units (P=0.02). Adverse events were mainly gastrointestinal
including nausea, dyspepsia, vomiting and constipation

Conclusions: Daily Liraglutide as an add on therapy is ef-
fective in producing significant body weight reduction in obese
adolescents with T1DM with tolerable minimal GIT side effects
and without increase in hypoglycemic events.
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DASIGLUCAGON CORRECTS POSTPRANDIAL
HYPOGLYCAEMIA IN ROUX-EN-Y GASTRIC BYPASS-
OPERATED INDIVIDUALS

C. Nielsenj, L Houjil, C. Qhrslm)mz, M. Helsledl, L. Kroghl,
N. Johansen', T. Vilsbgll">*, F. Knop"*>°

!Gentofte hospital, Center For Clinical Metabolic Research At
Gentofte Hospital, Hellerup, Denmark, Zealand University
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Denmark, 4Faculty of Health and Medical Sciences,
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ATTD 2023 ORAL ABSTRACT PRESENTATIONS

Copenhagen, Denmark, *Herlev Hospital, Steno Diabetes
Center Copenhagen, Hellerup, Denmark, ®Novo Nordisk
Foundation Center for Basic Metabolic Research, Faculty Of
Health And Medical Sciences, Copenhagen, Denmark

Background and Aims: Post-bariatric hypoglycaemia (PBH)
is a debilitating complication following Roux-en-Y gastric bypass
(RYGB) surgery affecting up to 75% of operated individuals, and
is characterised by recurrent and frequent postprandial hypogly-
caemic episodes; Currently, no effective medical therapy exists.
Dasiglucagon is an aqueous stable glucagon analogue available in
a ready-to-use pen for hypoglycaemia rescue administration. The
aim of the study was to investigate the efficacy of 4 weeks of
continuous glucose monitoring (CGM)-guided self-administration
of dasiglucagon compared with 4 weeks placebo in reducing time
in hypoglycaemia (<3.9 and <3.0 mmol/l).

Methods: Twenty-four RYGB-operated individuals with
CGM-confirmed PBH (hypoglycaemia =3 times/week) partici-
pated in a proof-of-concept, double-blind, randomised, placebo-
controlled crossover study and were instructed to self-administer
120 ug dasiglucagon when alarmed by the CGM (at plasma
glucose <3.9 mmol/l) and after a confirmatory self-monitoring of
blood glucose (SMBG) reading <3.9 mmol/l.

Results: Compared with placebo, treatment with dasigluca-
gon significantly reduced time in level 1 hypoglycaemia by 35%
(—17.3 min/day 95% CI [-28.0 to —6.6], p=0.0028) and time in
level 2 hypoglycaemia by 55% (—5.7 min/day 95% CI [-8.1 to
—3.4], p<0.0001) (Fig. A). Furthermore, we observed correc-
tion of hypoglycaemia within 15 minutes in 401 of 412 da-
siglucagon administrations as compared to 104 of 357 placebo
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administrations (97.2% vs 29.1% recovery rate, p <0.0001) (Fig.
B-D). Dasiglucagon was well tolerated and had few adverse
events, with nausea being the most frequent.

Conclusions: CGM-guided self-administration of dasigluca-
gon effectively corrected postprandial hypoglycaemia in RYGB-
operated individuals and is a promising therapeutic avenue for
the treatment of PBH.

OP083 / #623

Topic: AS14 Blood Glucose Monitoring and Glycemic Control
in the Hospitals

HEDIA DIABETES ASSISTANT BOLUS CALCULATOR
SIGNIFICANTLY DECREASES RISK OF
HYPOGLYCEMIA: A REAL-WORLD NEW-USER
RETROSPECTIVE COHORT STUDY

K. Fehrenkamp Pedersen], A. Qsterskovj, S. Mai Nielsenz,
G. Karagkounis’, A. Karnoe'

'Hedia ApS, Clinical And Medical Affairs, Copenhagen,
Denmark, 2Bispebjerg and Frederiksberg Hospital, The Parker
Institute, Copenhagen, Denmark

Background and Aims: Individuals living with type 1 dia-
betes are at risk of long-term complications related to chronic
hyperglycemia. Tight glycemic control is recommended but can
increase the risk of iatrogenic hypoglycemia. Hedia Diabetes
Assistant (HDA) is a bolus calculator that provides users with
bolus insulin recommendations based on personalised settings.
We aimed to investigate the effects of HDA on a known risk
index of hypoglycemia.

Methods: In September 2022, user data was extracted from
the HDA database. New users from 2019 to 2021 were included
if they fulfilled the following criteria: Age =18 years old, =5
logs/1st week of use, and 21 log for glucose, carbohydrate, and
insulin. The prespecified primary endpoint was change in Low
Blood Glucose Index (LBGI) after 12 weeks of use. Secondary
endpoints were changes in High Blood Glucose Index (HBGI)
and eAlc. An exploratory endpoint was maintaining potential
improvements of LBGI after 25 weeks. Repeated-measures
mixed model with log-transformation was used.

Results: A total of 1,342 users were included. The mean age
was 43.4 years (SD 14.7) with 52.3% being female. After 12
weeks, LBGI significantly improved from 0.73 to 0.61 (17%
decrease, P<0.001; Figure 1) with no significant changes in
HBGI, and eAlc (P=0.547 and P=0.594, respectively). From
week 12 to 25, LBGI decreased slightly from 0.61 to 0.55 (10%,
P=0.107).
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Figure 1: LBGI from baseline to week 25 for all users. Error bars indicate 95% Cls.
The values are geometric means estimated from a repeated measure mixed model analysis.
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Conclusions: Users of HDA experienced statistically signif-
icant improved LBGI after 12 weeks, which was successfully
maintained after 25 weeks with no changes in HBGI and eAlc.
These results suggest a decreased risk of hypoglycemia when
using HDA.

OP084 / #336
Topic: AS15 Human factor in the use of diabetes technology

VIRTUAL DIABETES SPECIALTY CARE -
INDIVIDUALIZED TELEMEDICINE AND
TECHNOLOGY SUPPORT

G. Aleppo’, R. Gal’, D. Raghinaru?, D. Kruger’, R. Beck?,
R. Bergenstal4, T. Cushman4, K. H00d5, M. Johns0n4,

T. Mcarthur®, A. Bradshaw®, B. Olsen’, S. Oser®, T. Oser®,
C. Kollman2, R. Weinstock®

Northwestern University, Feinberg School Of Medicine,
Chicago, United States of America, *Jaeb Center for Health
Research, Diabetes, Tampa, United States of America, j’Henry
Ford Medical Center, Division Of Endocrinology, Detroit,
United States of America, *International Diabetes Center Park
Nicollet, Endocrinology, Saint Louis Park, United States of
America, *Stanford University School of Medicine, Pediatrics -
Endocrinology And Diabetes, Stanford, United States of
America, SCecilia Health, Clinical Services, New York City,
United States of America, "Lagoon Health, Director,
Minneapolis, United States of America, *University of Colorado
Anschutz Medical Campus, Department Of Family Medicine,
Aurora, United States of America, °SUNY Upstate Medical
University, Endocrinology, Diabetes, & Metabolism, Syracuse,
United States of America

Background and Aims: The feasibility and efficacy of es-
tablishing a comprehensive care virtual diabetes clinic model
including initiation and support for continuous glucose monitor
(CGM) use was examined.

Figure. HbA1c at Baseline and 6 Months among Type 1 Diabetes and Type 2 Diabetes Participants. The point
below the line of identity denote participants who had better HbA1¢c values at & Months when compared with
Baseline. Percentages of Time in Range 70-180 mg/dL at Baseline and during & Manths of follow-up among
Type 1 Diabetes and Type 2 Diabetes Participants, Black dots dencte mean values, horizontal lines in the
boxes are medians, and the bottom and top of the boxes represent the 25th and 75th percentiles.

Type 1 Diabetes

o
g
w =] L
£ g
g L | il -
o § -—
& c 4o
2 £ )
3 ]
T E 20mq
E
#
% %
MOA% MK BN TR B BN 10% 1% 1% 1% Baseline 1.6 Months

HbALc - Baseline

Type 2 Diabetes

1% 4
1% 4

HbAle - & Months
#
% Time in Range 70-180 mgidL

M o4N N 6N W% 1IN 12% 1% Baseline 1-6 Maonths

TH O
HbAle - Baseline



Downloaded by 202.8.114.54 from www.liebertpub.com at 03/02/23. For personal use only.

A-76

Methods: 234 adults >18 years old with type 1 diabetes (T1D;
N=160) or type 2 diabetes (T2D, N =74) using basal-bolus in-
sulin (73 pump, 161 multiple daily insulin injections) were as-
signed a certified diabetes care and education specialist to
provide telehealth support including remote CGM training.
Participants not using a Dexcom G6 CGM (N=187) at enroll-
ment were provided a Dexcom G6; current users (N=47) con-
tinued use. Participants were followed for 6 months to assess
CGM use, glycemic and quality of life outcomes.

Results: Mean HbAlc reduction from baseline to 6 months
was 0.6% (P<0.001)(T1D) and 1.0% (P<0.001)(T2D). Mean
glucose decreased from 183mg/dL to 165mg/dL (T1D) and
199mg/dL to 166mg/dL (T2D). Over 6 months, mean% time in
range 70-180mg/dL increased from 50% at baseline to 61%
(T1D) and 48% to 66% (T2D); median use of CGM was 96%
(T1D) and 94% (T2D). Glycemic outcomes improvements were
observed in both current CGM users and those initiating CGM.
Surveys indicated substantial benefit of CGM with reduced di-
abetes distress, and increased glucose monitoring satisfaction.

Conclusions: Virtual clinic support was successful in
achieving sustained CGM use and improved glycemic and
quality of life outcomes. This approach could substantially in-
crease CGM adoption by people with diabetes using insulin and
improve outcomes among current CGM users by eliminating
barriers such as geography and access to specialty care.

OP085 / #603
Topic: AS15 Human factor in the use of diabetes technology

AN INTERVENTION TO ADDRESS TREATMENT-

RESISTANT HYPOGLYCAEMIA BECOMES COST-
EFFECTIVE THROUGH IMPROVED QUALITY OF
LIFE AND FEWER ADMISSIONS. THE HARPDOC

RANDOMISED CONTROLLED TRIAL

S. Amiell, T. Soukupz, P. Divilly], N. Sevdalisz, A. Brooks3,
S. Heller®, 1. Bakolis®, L. Potts’, K. Goldsmith®, M. Kendall’,
N. De Zoysa®, H. Rogers6, A. Healy’

'Kings College London, Diabetes Research Group, London,
United Kingdom, >Centre for Implementation Science,Institute
of Psychiatry, Psychology and Neuroscience, Health Service
And Population Research Department, London, United
Kingdom, >University Hospitals Dorset NHS Foundation Trust,
Diabetes, Bournemouth, United Kingdom, *University of
Sheffield, University Of Sheffield, Sheffield, United Kingdom,
’Institute of Psychiatry, Psychology and Neuroscience, King’s
College London, UK, Biostatistics And Health Informatics,
London, United Kingdom, °King’s College Hospital NHS
Foundation Trust, Diabetes, London, United Kingdom

Background and Aims: Aim: to assess cost effectiveness of
HARPdoc (Hypoglycaemia Awareness Restoration Programme
for adults with type 1 diabetes (T1D) and problematic hy-
poglycaemia persisting despite optimised care), which addresses
attitudinal barriers to hypoglycaemia avoidance, vs Blood Glu-
cose Awareness Training (BGAT, psychoeducation not addres-
sing cognitions) as adjunctive treatments for adults with T1D and
treatment-resistant problematic hypoglycaemia in a randomised
controlled trial.

Methods: Eligible adults were randomised to either inter-
vention and followed for 24 months. Quality of life (QoL, EQ-
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5D-5L) was measured at baseline, 12 and 24 months; utilisation
of health services (Client Services Receipt Inventory) at 12 and
24 months; time spent by educators by interview and costs from
UK databases. Incremental net benefit (INB), HARPdoc over
BGAT, at 12 and 24 months calculated as cost per QALY, dif-
ferences adjusted for group clustering using a mixed-effects
random intercepts model using Stata 17.

Results: Delivery costs for HARPdoc were higher (meantSD
£1697£290 vs £541%82) but EQ-5D-5L total scores were
higher and service utilization lower with HARPdoc. Over 24
months, mean[95%CI] expected difference in QALYs +0.067
per participant [ -0.024 to 0.155], equivalent to a gain of 24 days
in full health over 24 months; expected difference in mean
[95%CI] total cost (adjusted) -£194/participant [-£2498 to
£1942]; adjusted difference in QALYs=-0.067/participant
[-0.024 to 0.155], giving INBs £1,057 - £2,184 with 80-85%
probability of cost-effectiveness at 24 months.

Conclusions: Addressing unhelpful health cognitions around
hypoglycaemia in people with treatment-resistant hypoglycae-
mia likely achieves cost-effectiveness at 2 years, through im-
proved QoL and reduced need for medical services

OP086 / #149
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UNTANGLING THE BLOODY MESS OF MENSTRUAL
CYCLE EFFECTS ON T1D MANAGEMENT:
A SYSTEMATIC REVIEW

L. Burlando’, A. Lizoain®, S. Hossmann', M. Rothenbiihler’

Diabetes Center Berne, Clinical, Bern, Switzerland, *Diabetes
Center Berne, Data Sciences, Bern, Switzerland

Background and Aims: Almost half of all individuals living
with type 1 diabetes (T1D) are pre-menopausal women. Al-
though studies have reported that insulin sensitivity and glucose
variability change throughout the cycle, the clinical evidence
remains limited. This systematic review aims to gather all rele-
vant clinical evidence on this topic, and to derive related aspects
to be addressed in human factor engineering.

Methods: We searched three databases for articles on insulin
sensitivity, the menstrual cycle, glycaemic variability, and T1D.
We included studies which focused on in-vivo research, and
excluded articles on other comorbidities, menopause, fertility,
and hormonal therapy. Two researchers screened the articles and
extracted the data independently.

Results: Of the 351 search results, 45 references were eligible
for full-text assessment, of which ten were retained for data
extraction. The sample sizes of the ten included studies ranged
from 5 to 26 women with a total number of menstrual cycles
ranging from 5 to 168. On average, the glucose level rose by
>10% and the administered insulin up to 5% in the luteal phase
compared to the follicular phase, whereas insulin sensitivity was
lower in the luteal phase than in the follicular in three out of four
studies reporting insulin sensitivity.

Conclusions: Our results suggest that insulin sensitivity and
glucose level change throughout the menstrual cycle, increasing
the burden associated with T1D management among pre-
menopausal women. Development and implementation of cycle-
related features should be addressed in human factor engineering
and could alleviate this unmet need.
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CONTINUOUS GLUCOSE MONITORING (CGM)
THROUGHOUT GESTATION IN PREGNANT
PATIENTS WITH AND WITHOUT GESTATIONAL
DIABETES MELLITUS (GDM)

C. Durnwald’, R. Beck’, Z. Li’, E. Norton', M. Elovit7’,
R. Bergenstaﬂ, M. Johnson®, S. Dunnigan®, J. Sibayan’,
P. Calhoun®, A. Carlson®

! University of Pennsylvania, School Of Medicine, Philadelphia,
United States of America, *Jaeb Center for Health Research,
Diabetes, Tampa, United States of America, 3 Jaeb Center for
Health Research, Biostatistics, Tampa, United States of
America, *International Diabetes Center Park Nicollet,
Endocrinology, Saint Louis Park, United States of America,
°Jaeb Center for Health Research, Epidemiology, Tampa,
United States of America, SHealthPartners Institute,
International Diabetes Center, Minneapolis, United States

of America

Background and Aims: Comprehensive data on glucose
metrics and patterns during pregnancy in pregnant patients
without known diabetes is lacking. Whether or not CGM can
identify GDM early in pregnancy is not known.

Methods: 760 pregnant patients =18 years old (mean age
33+4 years, 74% White non-Hispanic) with HbAlc <6.5%
(mean 5.2+0.3%), no known diabetes, and gestational age <17
weeks wore a blinded CGM periodically or continuously during
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their pregnancy. Diagnosis of GDM was based on OGTT at 24-
28 weeks.

Results: CGM differentiated participants subsequently diag-
nosed to have GDM (N =55) and no GDM (N =705) as early as
13-14 weeks of gestation. For those who did not develop GDM,
mean glucose was highest in weeks 13-14 (103 £ 8 mg/dL) fol-
lowed by a slight gradual decrease to 98+ 8 mg/dL by 21-22
weeks and then stability until the time of the OGTT. Those de-
veloping GDM had a similar though higher pattern of mean
glucose, 113+ 11 mg/dL at weeks 13-14, decreasing to 106+
14 mg/dL in weeks 17-18 and then remaining similar until the
OGTT (Figure). Median percent time >120mg/dL was 36%
versus 14% in weeks 13-14 in those with and without GDM,
respectively (Figure). Predictive models for GDM showed that
the area under the curve was 0.77 for 2™ trimester time
>120 mg/dL exceeding 14.6%.

Conclusions: CGM can identify dysglycemia early in preg-
nancy, suggesting that it may be possible to diagnose GDM and
initiate treatment much earlier than the current standard based on
OGTT at 24-28 weeks.

OP088 / #397
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DIABETES-RELATED STIGMA AND DIABETES
TECHNOLOGY USE AMONG US ADULTS WITH TYPE
1 AND TYPE 2 DIABETES

M. GarzaI, E. Shogerz, E. Holmes—Truscott‘?"’, K. Joiner5,
R. Pearl’, E. Beverly’, J. Speight™*

"The diaTribe Foundation, Stigma, San Francisco, United
States of America, ’dQ&A - The Diabetes Research Company,
Diabetes Technology, San Francisco, United States of America,
’Deakin University, School Of Psychology, Victoria, Australia,
“Diabetes Victoria, The Australian Centre For Behavioural
Research In Diabetes, Melbourne Victoria, Australia,
5University of Michigan, School Of Nursing, Ann Arbor, United
States of America, ®University of Florida, Department Of
Clinical And Health Psychology, Gainesville, United States of
America, "Ohio University of Heritage College of Osteopathic
Medicine, Department Of Primary Care, Athens, United States
of America

Background and Aims: Four in five people with diabetes
(PWD) have experienced some form of diabetes stigma includ-
ing blame, shame, judgment, being treated differently, and self-
stigma. The aim of this study was to explore the relationship
between diabetes-related stigma and diabetes technology use.

Methods: 1,543 PWD (type 1 (T1D), n=595; type 2 (T2D),
n=948) from the dQ&A US Adult Patient Panel completed an
online survey (August 2022), receiving $10 USD for partici-
pating. Data included demographic and clinical characteristics,
and study-specific items assessing diabetes stigma and technol-
ogy use. Descriptive statistics compared responses by device use
(pump/CGM: neither, either, both).

Results: Overall, participants reported that, in the US, dia-
betes comes with social stigma (T1D: 79%; T2D: 68%). Among
those PWD not using a pump or CGM (n=589), 20% reported
that diabetes- and/or device-related stigma had at least a modest
negative impact on their willingness to use technology. Among
participants using a pump, CGM, or both (n=954), experiences
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suggestive of device-related stigma were reported by 30%, 37%,
and 63% respectively. These experiences include unwanted at-
tention or problems caused by alerts/alarms (20-53%), people
staring or pointing at their device(s) (15-26%), and being asked
to remove their device(s) for non-medical reasons (2-13%).

Conclusions: Our findings highlight the need to further ex-
plore the complex relationship between diabetes stigma and the
use of diabetes technologies. Interventions are warranted to re-
duce diabetes stigma and its impacts.
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SATISFACTION WITH MYSUGR IN THE
INTERVENTION GROUP OF A RANDOMIZED
CONTROLLED TRIAL

N. Hermannsl, D. Ehrmannl, S. Silbermannz, J. Kober2‘3,
K. Finke-Grone', T. Roos', E. Bingolz, V. Schdfer®, B. Kulzer!

'FIDAM GmbH, Forschungsinstitut Diabetes-akademie Bad
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Care GmbH, Roche Diabetes Care Gmbh, Mannheim,
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“Roche Diabetes Care Deutschland GmbH, Roche Diabetes
Care Deutschland Gmbh, Mannheim, Germany

Background and Aims: The mySugr app is a digital tool for
diabetes self-management. Its efficacy is being tested in a ran-
domized controlled study (RCT). Satisfaction with the app was
assessed in the intervention group receiving the app.

Methods: A total of 424 people were included in the RCT
with 282 being randomized (2:1 randomization) to the inter-
vention group using the app for 3 months (age: 51.2+ 14.6 years;
13.1% type 1, 66.7% type 2, 20.2% gestational diabetes; diabetes
duration: 9.1+10.1 years; HbAlc: 7.06+1.50%). Satisfaction
with mySugr was assessed with an adapted version of the Mobile
App Rating Scale (MARS). Mean MARS scores were calculated
(range: 1-5) with higher scores indicating higher satisfaction.

Results: Overall satisfaction was very high with a mean
MARS score of 4.3 £0.7. Responses to single items are shown in
the figure. 64.7% of participants agreed that the app is appealing
for people with diabetes and 82.5% agreed that the app is easy
easy to use. Individualization of the app was rated very positively
with 82.3% saying that all necessary settings can be adjusted to
one’s own needs. Satisfaction was highest in women with ges-
tational diabetes (4.5%0.5), followed by people with type 1 di-
abetes (4.31+0.6) and people with type 2 diabetes (4.2£0.7).

Conclusions: Participants in the intervention group that were
randomized to using mySugr for 3 months and who have not used

The app is interesting to use, [V £ w6 [o=S= - ===}
AN necessary settings can be :ns,.m«: according to one” s own 9 EEE - T —
wishes.
There is sufficient feedback (natifications, reminders, etc.) and
) [ X8 a 3 [E— r—
prompls for user input.
The app s engaging for people with diabetes, [ 3 " [ Sr—me——s]
All functions of the app work perfectly and cuickly, o jus IS mr
The app Is easy to learn how to use, 1|47 S n:
The menu navigation is legical and fiting. < LR 13 ——— e —
The app is intuitive and easy to use. o SRR i e
The icons for meny Navigation ar Hiciently Lary nd well
el sl e =
arranged.
The quality and resolution of the graphics are high 5| I ns T —

o 10 0 30 40 50

g
£
2
g
g

mnotatall wrathernot Wnewtral @ rather ves @ completely

ATTD 2023 ORAL ABSTRACT PRESENTATIONS

the app before the study were highly satisfied with the app. Sa-
tisfaction was high in all diabetes types with women with ges-
tational diabetes having the highest satisfaction.

OP090 / #621
Topic: AS15 Human factor in the use of diabetes technology

DO MODERN DIABETES TECHNOLOGIES BURDEN
OR UNBURDEN PEOPLE WITH DIABETES?

B. Kulzer', N. Hermanns', D. Ehrmann’, T. Roos’,
L. Heinemann®

!FIDAM GmbH, Forschungsinstitut Diabetes-akademie Bad
Mergentheim, Bad Mergentheim, Germany, >FIDAM,
Forschungsinstitut Diabetes-akademie Bad Mergentheim, Bad
Mergentheim, Germany, >Profil Institut fiir
Stoffwechselforschung GmbH, Profil, Neuss, Germany

Background and Aims: To date, there is limited evidence
whether modern technologies lead to a reduction in diabetes-
related distress or to new burdens. We asked both people with
diabetes (PwD) and diabetologists for their assessment.

Methods: 305 diabetologists (48% female, average age 53.7
years) and 2.417 PwD (47.5% female, 57.8% type 1 diabetes
(T1D), 20.7% type 2 diabetes (T2D), 19.0% parents of children
with diabetes; @ 47.7 years) were asked via online surveys.

Results: Most of the diabetologists believe that for the majority
of PwD (63.8%), diabetes related distress is reduced by modern
technologies. However, they also believe that modern technolo-
gies cause new burdens in about one in four PwD (26,2%) due to,
for example, being overwhelmed by technology, low digital lit-
eracy, disruptive alarms, skin irritation, or increased involvement
with glucose levels. Also, most of the PwD has the opinion that
diabetes technologies can significantly reduce the diabetes distress
(64.1%). Among parents of children with type 1 diabetes this
assessment is very strongly pronounced (75.8%), among PwT1D
somewhat lower (64.8%), and among PwT2D significantly lower
(49.6%). Overall, only 7% of PwD estimate that new diabetes-
related distress will result from new diabetes technologies.

Conclusions: Most of the PwD and diabetologists perceive
that diabetes technologies have the potential to reduce diabetes
related distress. While PwD tend to estimate the risk of new
burdens due to diabetes technologies as very low, diabetologists
believe that about 1 in 4 PwD will face new burdens due to the
technologies.

OP091 / #507
Topic: AS15 Human factor in the use of diabetes technology

IN-DEPTH EXPERIENCE OF CGM USE: THEMATIC
DOMAINS AND EMOTIONAL IMPLICATIONS

F. Marchini], A. Convertinoz, E. Lovatij, R. Forneng04,
E. Forte’, L. Sczacca6, C. Glullanlz, 0. Bmerman7, D. Pl[OCCOg,
A. Napoli®

!Sapienza Universitda di Roma, Policlinico Umberto 1, Roma,
Italy, 2Sapienza University of Rome, Clinical And Molecular
Medicine, Rome, Italy, 3Fondazione IRCCS Policlinico San
Matteo, Endocrinology, Pavia, Italy, *Ospedale Civico di
Chivasso, Ssd Diabetologia E Malattie Metabolich, Torino,
Italy, ASL Latina, Diabetology Unit, Latina, Italy, °Universitd
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degli Studi di Catania, Medicina Clinica E Sperimentale,
Catania, Italy, 70spedale San Paolo, Endocrinologia,
Civitavecchia, Italy, 80spedale Policlinico Gemelli,
Diabetologia, Roma, Italy, °Israelitico Hospital, Diabetology
Unit, Roma, Italy

Background and Aims: Continuous Glucose Monitoring
(CGM) has been highlighted as a fundamental tool in diabetes
care improving glycemic control and diabetes quality of life. In
the context of a technological revolution, deepening users’
subjective experiences is needed in order to promote a process of
adjustment. For this reason, the present study aims at exploring
the main experience domains of the use of CGM devices in the
everyday life of persons with type 1 diabetes (T1D).

Methods: An online survey was conducted involving 85 persons
with T1D (69% female), aged =18 years, and wearing a CGM
sensor (usage >60% of the time). Answers to an open-ended ques-
tion regarding the personal meanings of the CGM use were col-
lected and analyzed through a computer-based text analysis which
allowed the identification of thematic domains (Cluster Analysis).

Results: Five critical experience domains emerged respec-
tively referring to: Concern about aesthetic factor (17.21%),
Control of glycemic monitoring (27.24%), Relief about over-
coming glucometer (25.68%), Anxiety connected to the fear of
damaging the sensor (7.78%), Satisfaction regarding benefits of
sensor usage (21.79%).

Conclusions: Results highlight the impact of CGM on quality
of life and perceived sense of security in diabetes management for
persons with type 1 diabetes. Negative aspects concerning aesthetic
issues and fear of damaging the sensor emerged, enlightening po-
tential emotional discomfort and barriers to wearing CGM.

OP092 / #399
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EFFECT OF CHANGE IN GLUCOSE DURING
EXERCISE ON POST-EXERCISE GLYCEMIA IN
YOUTH IN THE TYPE 1 DIABETES EXERCISE
INITIATIVE PEDIATRIC (T1DEXIP) STUDY

S. Patton’, S. Bergford®, J. Sherr’, R. Gal*, M. Clements’,
L. Beaulieu®, P. Calhoun®, M. Riddell’

"Nemour’s Children’s Health, Center For Healthcare Delivery
Science, Jacksonville, United States of America, 2Jaeb Center
for Health Research, Biostatistics, Tampa, United States of
America, 3Yale School of Medicine, Pediatrics, New Haven,
United States of America, *Jaeb Center for Health Research,
Diabetes, Tampa, United States of America, >Children’s Mercy
Hospital, Endocrinology And Diabetes, Kansas City, United
States of America, SYork University, School Of Kinesiology And
Health Science At York, Toronto, Canada

Background and Aims: Providers discuss glucose changes
during exercise in youth with type 1 diabetes (T1D) during
clinical care, but little is known about how these changes impact
glucose in the 24-hour period following activity. To explore this
question, we used data from the TIDEXIP, a U.S. observational
study of adolescents.

Methods: Participants wore a continuous glucose monitor and
an activity monitor for 10-days and self-reported daily exercise
from their self-determined routine. We categorized change in
sensor glucose during exercise into three bins based on Aglucose
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Figure 1. Mean Glucose Post Exercise by Change in Glucose During Exercise

Dats indicate the least-squares means and bars are the 95% confidence interval of the mean glucose at
each post exercise interval stratified by change in glucose during exercise. P-values are computed at each
post exercise interval to determine if change in glucose during exercise has an effect on post exercise time
in range.
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(decreasing [A<-40mg/dL], stable [A-40,<15 mg/dL], increasing
[A>15mg/dL]). We assessed glucose post-exercise in 4-hour
bins over a 24-hour period adjusting for pre-exercise glucose
level and exercise time of day.

Results: Among adolescents (N=237) ([meantSD] age=14+t
lyears; T1D duration=5.4+3 9years; HbAlc=7.1£1.3%), mean
glucose 0-4hours post-exercise was lowest for those with de-
creasing glucose during exercise as compared to those with stable
or increasing glucose during exercise (see figure). There were no
group differences in mean glucose levels 4-12 hours post-exercise,
however, 12-16 hours post-exercise, mean glucose was lowest for
youth with decreasing glucose during exercise. Percent of nights
with a hypoglycemic event was 3%, 4%, and 3% for decreasing,
stable, and increasing glucose during exercise groups, respectively.

Conclusions: Initial results suggest youth with decreasing
glucose levels during exercise exhibit lower glycemic levels
post-exercise with no greater risk of hypoglycemia. Future ana-
lyses will explore how alterations in insulin delivery and car-
bohydrate intake may also affect glucose patterns.

OP093 / #834
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IMPACT OF HYBRID CLOSED LOOP USE ON
DIABETES MANAGEMENT BURDEN AND QUALITY
OF LIFE IN PATIENTS WITH TYPE 1 DIABETES (T1D).
THE IMPLIQUE STUDY

E. Leuteneggerl, Y. Reznikz, E. RenardS, J.-P. Riveline4,
H. Hanaire5, E. Bonnemaisonﬁ, G. Fagherazzi7,
P. Schaepelynck Belicar®

]Margaux, Epidemiology, Paris, France, 2CHU Caen,
Diabetology, Caen, France, *Montpellier University Hospital,
University of Montpellier, Department Of Endocrinology,
Diabetes And Nutrition, Montpellier, France, 4H0}7ital
Lariboisiere APHP, Centre Universitaire D’etude Du Diabete
Et De Ses Complications (cudc), Paris, France, °CHU
Toulouse, Diabetology, Toulouse, France, SCHU Tours,
Paediatry, Tours, France, "Deep Digital Phenotyping Revercha
Unit, Precision Health, Luxembourg, Luxembourg, ®Hopital Ste
Margurite, Diabetology, Marseille, France

Background and Aims: Hybrid closed loop (HCL) systems
enable improved glycemic control and reduced diabetes self-
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management burdens. However, few studies have explored
psychosocial aspects of HCL usage.

Methods: A French longitudinal, multicentric, prospective
study was conducted to assess in T1D patients under insulin
pump and continuous glucose monitoring (CGM), the impact
of a closed loop system on diabetes burden and quality of life.

Results: Between September 2021 and January 2022, 257 in-
dividuals were enrolled including 202 adults. Mean age was 57
years (+ 14) and 58% were female. HbA1c was 7.5+ 0.9% and the
mean percentage of time in range was 57+ 14% with a glycemic
variability coefficient at 37%+5%. At baseline, PAID score
(burden) was 47 with 65% of patients having emotional distress.
Quality of life was impaired in 41.5% of patients with an AD-
DQOL score of -0.6 (-3 a +3), 64% mentioning diabetes causality.
Fatigue score was significant in 48%, mild to severe anxiety in
25% and poor sleep in 51.8%. Under HCL, PAID score raises by
14.4 % at 3 months and 14.8 % at 6 months (p <0.001) while half
patients had persistent emotional distress at both times. ADDQOL
score raised by 1.2 at 3 months and 1.3 at 6 months (p<0.001)
while quality of life remained impaired in 30% of patients.

Conclusions: Six-months use of HCL use reduces diabetes
burden and improves quality of life in adults with T1D initially
under insulin pump and CGM.

OP09%4 / #168
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THE EFFECTS OF COMPETITION ON GLYCEMIA
DURING EXERCISE IN YOUTH IN THE TYPE 1
DIABETES EXERCISE INITIATIVE (T1DEXIP)
PEDIATRIC COHORT

M. Riddell’, S. Bergford®, R. Gal’, S. Patton®, P. Calhoun?,
M. Clements5, J. Shert®

"York University, School Of Kinesiology And Health Science At
York, Toronto, Canada, 2Jaeb Center for Health Research,
Biostatistics, Tampa, United States of America, 3Jaeb Center
for Health Research, Diabetes, Tampa, United States of
America, *Nemour’s Children’s Health, Center For Healthcare
Delivery Science, Jacksonville, United States of America,
Children’s Mercy Hospital, Endocrinology And Diabetes,
Kansas City, United States of America, Yale School of
Medicine, Pediatrics, New Haven, United States of America

Background and Aims: Youth with type 1 diabetes (T1D)
report higher glucose levels in competitive exercise events. We
used data from the Type 1 Diabetes Exercise Pediatric (T1DEXIP)
study to compare the acute glycemic responses to competitive and
non-competitive exercise events in a real-world setting.

Methods: Adolescents with T1ID (n=237; [mean=xSD]
age=14=11 years; HbAlc=7.111.3%; 41% female; diabetes
duration=5.4+3.9 years; 16% on MDI, 31% on insulin pump,
and 53% on Hybrid Closed Loop) wore a Dexcom G6 continuous
glucose monitor (CGM) and an activity monitor (Garmin vi-
vosmart 4) for 10 days and logged all personal exercise events as
competitive or non-competitive. Adolescents logged 701 com-
petitive and 2,427 non-competitive exercise events.

Results: Baseline glucose (162+68mg/dL vs. 163+
65 mg/dL), baseline heart rate (9516 beats/min vs. 94+ 16
beats/min), rate of change in glucose before exercise (-0.1+
1.7 mg/dL/min vs. -0.0£ 1.6 mg/dL/min) and estimated insulin
on board (0.06x£0.06 U/kg vs. 0.06+0.05 U/kg) were similar
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Figure Change in Glucose During Exercise by Duration of Exercise and Competition Status
One box per exercise duration stratified by competition status. Black dot represents mean; line in boxplot
represents median. Box limits represent the 25th and 75th percentiles.
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between competitive and non-competitive events. However, the
change in glucose during competitive events was less than non-
competitive events (-4.0 (-8.5, 0.5) vs. -18.1 (-21.0, -15.2)
mg/dL; P<0.01), particularly in longer exercise sessions (Figure).

Conclusions: Competitive exercise events have a different
pattern of glycemic change than non-competitive events in youth
with T1D. Future analysis of the TIDEXIP dataset will examine
other factors underlying the attenuated drop in glucose during
competitive exercise in youth with T1D.
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THE ELSA STUDY - SCREENING CHILDREN FOR
TYPE 1 DIABETES IN THE UK (SOONER WE SCREEN,
SOONER WE CAN INTERVENE)

L. Quinn’, D. Shukla®, J. Garstang’, C. Burt®, R. Dias’,
R. Rashid’ . S. Greenﬁele, T. Barrett7, P. Narendran’

JUniversity of Birmingham, Institute Of Immunology And
Immunotherapy, Birmingham, United Kingdom, *University of
Birmingham, Institute Of Applied Health Research,
Birmingham, United Kingdom, *Birmingham Community
Healthcare Trust, Schools, Birmingham, United Kingdom,
4Birmingham Community Healthcare Trust, Community
Connexions, Birmingham, United Kingdom, >Birmingham
Children’s Hospital, Department Of Endocrinology And
Diabetes, Birmingham, United Kingdom, West Glasgow
Ambulatory Care Hospital, Children’s & Young People’s
Diabetes Service, Glasgow, United Kingdom, ’Institute of
Cancer and Genomic Sciences, University Of Birmingham,
Birmingham, United Kingdom

Background and Aims: Multiple autoantibody testing iden-
tifies children with pre-symptomatic type 1 diabetes (T1D) and is
able to stratify those at risk over a 10-15-year period. Identifying
children at risk reduces the rates of DKA at presentation and
allows them to participate in clinical trials for T1D prevention.
T1D general population testing programmes have been trialled in
the US and Germany and found a pre-symptomatic T1D rate of
0.3%, achieved a reduction in diabetic ketoacidosis rates from
20% to 5%, and were considered acceptable to families. Here we
outline our plans for developing a UK based system for testing
for pre-symptomatic T1D in the general population.

Methods: The ELSA-1 study has undertaken interviews with
families and stakeholders to explore perspectives on screening and



Downloaded by 202.8.114.54 from www.liebertpub.com at 03/02/23. For personal use only.

ATTD 2023 ORAL ABSTRACT PRESENTATIONS

address barriers to uptake. The ELSA study opened in July 2022 and
will run until February 2025. ELSA aims to recruit 20,000 children
aged 3-13 years and is screening for autoantibodies via dried blood
spot kits. Stage of T1D will be determined using an oral glucose
tolerance test. Individuals positive for one or more autoantibody will
attend an education session and will be offered follow-up in IN-
NODIA for earlier identification of overt T1D and to facilitate entry
into trials for T1D prevention. Families will then be invited to
qualitative interviews to explore their experiences of screening.

Results: In progress.

Conclusions: The outcomes of ELSA will determine feasi-
bility and acceptability of paediatric general population screen-
ing for T1D in the UK. The ELSA study supports progress
towards establishment of UK national screening for T1D.

OP096 / #637
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STEM CELL-DERIVED, FULLY DIFFERENTIATED
ISLET CELLS FOR TYPE 1 DIABETES

M. Rickels], C. Ricordiz, A. Naji], B. Bruinsma3,
G. Marigowdd®, L. Ross’, Y.V. Tan’, F. Pagliuca’, B. Sannd’,
L. Kean®, A. Peters’, P. Witkowski®, J. Markmann’

'Perelman School of Medicine, University of Pennsylvania,
Endocrinology, Diabetes, & Metabolism, Philadelphia, United
States of America, *University of Miami, Medicine, Miami,
United States of America, *Vertex Pharmaceuticals
Incorporated, Clinical Development, Boston, United States of
America, “Seattle Children’s Research Institute, Pediatrics,
Seattle, United States of America, *University of Southern
California, Medicine, Los Angeles, United States of America,
6University of Chicago, Surgery, Chicago, United States of
America, "Massachusetts General Hospital, Surgery, Boston,
United States of America

Background and Aims: We report the first two patients ad-
ministered VX-880, an investigational allogeneic stem cell-derived,
fully differentiated, pancreatic islet cell replacement therapy.

Methods: Both patients had T1D complicated by impaired
awareness of hypoglycemia and severe hypoglycemia (=2 severe
hypoglycemic events [SHEs] in year prior to screening) and un-
detectable fasting and stimulated C-peptide. At baseline, Patient 1
had HbAlc of 8.6% with 40.1% time-in-range and total daily
insulin dose of 34.0 units. Patient 2 had HbAlc of 7.5% with
35.9% time-in-range and total daily insulin dose of 25.9 units.

Results: After a single VX-880 infusion at half target dose, both
patients had glucose-responsive insulin production as measured by
mixed-meal tolerance test; HbA1c and total daily insulin decreased
in parallel. At Day 270, Patient 1 was insulin independent with
HbAlc of 5.2% and 99.9% time-in-range. At Day 150, Patient 2
had improved HbAlc (7.1%) and 51.9% time-in-range taking 30%
less total daily insulin. VX-880 was generally safe and well toler-
ated; most adverse events (AEs) were mild or moderate and there
were no serious AEs considered related to VX-880. Patient 1 had 6
SHESs (not serious and not related to VX-880) during the perio-
perative period and none after Day 35; Patient 2 had no SHEs. The
safety profile was consistent with the immunosuppressive regimen
used in the study and the perioperative period.

Conclusions: These unprecedented results, at half target dose,
are the first evidence stem cell-derived islets can restore insulin
production and glycemic control in patients with T1D.
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PRE-VACCCINATION GLUCOSE TIME IN RANGE
POSITIVELY CORRELATES WITH ANTIBODY
RESPONSE AFTER SARS-COV2 MRNA VACCINE
BNT162B2 IN PATIENTS WITH TYPE 1 DIABETES

G. Alhamar', S.I. Briganti’, V. Viola®, M. Faraj®, C. Zannellda®,
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Background and Aims: Poor glucose control has been as-
sociated with increased mortality in COVID-19 patients with
type 1 diabetes (T1D). The aim of this study was to assess the
effect of glucose control on antibody response to the SARS-
CoV2 vaccine BNT162b2 in T1D.

Methods: We studied 26 T1D patients scheduled to receive
two doses, 21 days apart, of BNT162b2, followed prospectively
for six months with regular evaluation of SARS-CoV2 antibodies
and glucose control. IgG to spike glycoprotein were assessed by
ELISA, and serum neutralization by a live SARS-CoV2 assay
(Vero EG6 cells system). Continuous glucose monitoring, including
time in range (TIR) and above range (TAR), and HbAlc were
collected. The primary exposure and outcome measures were pre-
vaccination glucose control, and antibody response after vacci-
nation, respectively. IgG area under the curve (AUC) assessed the
overall antibody response along the six-months study timeframe.

Results: Baseline TIR and TAR strongly correlated with peak-
1gG, as well as with the IgG-AUC (TIR: r=0.75; p=0.02; TAR:
r=-0.81; p=0.008). Furthermore, pre-vaccination TIR was asso-
ciated with serum neutralization potency (r=0.49; P=0.042).
Glucose control along the study timeframe was also associated
with IgG response as showed by the correlation between time-
dependent mean of TIR and TAR and IgG-AUC (TIR: r=0.93,
P<0.0001; TAR: r=-0.84, P<0.0001). Pre-vaccination HbAlc
was inversely related to peak-IgG, although the relationship did
not reach statistical significance (r=-0.33; P=0.14).

Conclusions: Our findings indicate a strong relationship be-
tween glucose control and antibody response after SARS-CoV2
vaccination, highlighting the importance of achieving well-
controlled blood glucose for COVID-19 prevention.
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DIABCOVID A NEW TYPE OF DIABETES
FOLLOWING SARS COV2 INFECTION?

A. Scorsone’, V. Provenzano’, F.G. Provenzano’, L. Spano’,
V. Aielloj, M. Fleres], A. Di Notol, G. Saurd®

‘Asp PALERMO, Diabetes Unit- Partinico Civic Hospital,
PARTINICO, Italy, 2ASP PALERMO, Diabetes Unit-partinico
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Background and Aims: During the SARS COV 2 pandemic,
the number of cases of unrecognized diabetes increased in those
hospitalized for pneumonia. It has been hypothesized that some
forms of diabetes not classified as classic are attributable to
SARS COV 2 infection.

Methods: We studied the prevalence of diabetes in those
admitted to our Covid Hospital from January 2021 to September
2022. A total of 1200 subjects studied by cross-analysis of hos-
pital discharge forms with diabetes mellitus and final therapy as
research item.

Results: The prevalence of diabetes mellitus was 2.16%. Of the
subjects diagnosed with diabetes, 26.9% were not classifiable as
type 1 or type 2 and the condition of diabetes mellitus was not
previously known. HbAlc values were not statistically (7,8 £0,95
vs 8,1+1,1 p=NS) different among subjects with diabetes and
autoimmune markers were not present. Fasting C-peptide levels
(ng/ml) were significantly lower (0,8 +0,23 vs 2,3+0,8 p<0.05) in
those with not previously known diabetes, 57.2% were discharged
on insulin therapy. and continued it after 92 + 18 days of follow-up.

Conclusions: The interrelationship between COVID-19 and
diabetes remain uncertain and researchers hope to understand
whether Covid-19 causes a new form of diabetes or more simply
a stress response that triggers classic diabetes. In our experience
those individuals with fasting C-peptide levels lower than usual
obeserved in Type 2 diabetic subjects continued insulin theraphy
for a limited time. They could be a new entity of diabetes clas-
sification but longitudinal data are further required to confirm
what we can call DIabCovid.
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LATE HYPOGLYCEMIA AFTER INSULIN INJECTION
IS RELATED TO INJECTION TIME. AN
INSULCLOCK® CONNECTED INSULIN CAP-BASED
REAL-WORLD STUDY
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Universitario Infanta Sofia, Endocrinology And Nutrition
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Barcelona, Spain

Background and Aims: Matching insulin injection time with
meals to fit the optimal postprandial glucose dynamics is a daily
challenge for people with type 1 diabetes (T1D) using a multiple
daily injection (MDI) regimen. The study aimed to analyze the
best balance between postprandial hyperglycemia excursion
(PHE) and late postprandial hypoglycemia (LPH) risk according
to the time of insulin injection.

Methods: Real-world (RW), retrospective study in T1D using
MBDIL. Five hours of paired CGM and automatically tracked rapid-
acting insulin injections data was collected from the connected
insulin pen cap Insulclock® users. Meal events were identified
using the ROC detection methodology. Postprandial glucometrics
of PHE and LPH (2-5 hours after a meal) were evaluated using 15-
minute periods around the meal, starting from -45 to +45 minutes.

Results: Meal glycemic excursions (n=2784) were analyzed
in 82 people. In 63% of meals, insulin was injected after the meal
started. Higher PHE (mean glucose amplitude, mg/dl) was ob-
served according to injection time: -45/-30: 77, -30/-15: 77; -15/
0: 78, 0/+15: 84; +15/+30: 90, and +30/4+45: 93 (p 0.017). LPH
risk also increased with injections after meals TBR70 (%) : -45/-
30: 2.9, -30/-15: 3.2, -15 /0: 2.4, 0/+15: 3.6, +15/+30: 3.9, and
+30/4+45: 4.5 (p<0.01). The PHE continues five hours after
meals. The best balance between PHE control and LPH risk is
injecting -15 to 0 minutes before meals.

Conclusions: The timing of insulin injection is related to
postprandial hyper and hypoglycemia. The use of a connected
insulin pen cap is a suitable option to describe this link better.
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RACIAL-ETHNIC DISPARITIES IN HBA1C BY BMI
CATEGORY IN TYPE 2 DIABETES POPULATION AT
AN ACADEMIC MEDICAL CENTER

M. Hall!, L. Gonder-Frederick?, J. Garcia-Tirado®

! University of Virginia, Center For Diabetes Technology,
Charlottesville, United States of America, *University of
Virginia, Division Of Endocrinology, Center For Diabetes
Technology, Charlottesville, United States of America

Background and Aims: Individuals of minoritized racial-
ethnic populations, specifically those who are non-Hispanic
Black (NHB) and Hispanic, often have higher HbAlc than their
non-Hispanic White (NHW) counterparts. Additionally, higher
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Table J. HbAle in Different Racial Ethmic Groups with T2D by BMI

BMI Group Race/ethnicity N Petcet Mesn 5D Range F Difference berween groups (p value)
Underweight NHW 270 9.2 685 168 43-139 - NHW vs NHB (ns)
(<185kgm?)  NHB 10 281 673 206 42-139 - NHW v H (p = 0.044)*
H 10 26 825 228 54-132 - NHE vs H {p = 0.031)*
Total 390 100 685 208 42-139 323 Between all (p = 0.041)**
Normal NHW ino 45 689 159 35-161 NHW vs NHB (ns)
(185250 kg/m’) NHB 1060 213 689 186 40-164 - NHW vs H (p < 0.000)*
H 20 42 B4l 263 46-178 - NHB vs H (p < 0.000)*
Total 4980 100 693 194 35-178 7983  Between all (p < 0.000)"*
Overweight NHW 6700 736 T08 163 34-203 - NHW vs NHE (p < 0.000)*
(18525 0kg/m) NHB 1830 200 726 199 34-173 . WHW vs H (p < 0.000)
H 50 63 797 221 45-157 . NHB vs H (p < 0.000)"
Total 2100 100 117 210 34-203 7093 Between all (p < 0.000)**
Obese NHW 6120 525 746 176 34-167 - NHW vs NHB (p = 0.016)*
(=250kgm’)  NHB 4550 390 736 192 39-185 - NHW vs H (p < 0.000)*
H 950 85 782 LM 41-153 - NHB vs H (p < 0.000)"
Total 11660 100 745 185 34-1835 2512 Betweenall (p < 0.000)**

as per Tukey HSD post-hoe ** Significant differences a3 per ANOVA

levelatp =005 *

BMI (>25.0kg/m?) is associated with higher HbAlc in individ-
uals with type 2 diabetes (T2D). The goal of this analysis was to
better understand relationships between HbAlc and race/eth-
nicity by BMI group in individuals with T2D at an academic
medical center.

Methods: This retrospective study used de-identified data
from electronic medical records (TriNetX, LLC) for a post hoc
analysis (ANOVA and Tukey HSD tests) of HbAlc and
race/ethnicity by BMI in patients (ages >14) with T2D.

Results: Significant differences in HbAlc between the three
most representative racial-ethnic groups overall were discovered
in the Underweight (p=0.041) and Normal, Overweight, and
Obese groups (all p <0.000) (see Table 1). Across all BMI co-
horts, HbAlc was significantly higher in Hispanic individuals
compared to NHW (Underweight: p=0.044; Normal/-
Overweight/Obese: all p <0.000) and NHB individuals (Under-
weight: p=0.031; Normal/Overweight/Obese: all p<0.000).
Within the Underweight and Normal BMI groups, NHW and
NHB individuals had comparable HbAlc. For the Overweight
group, NHB individuals had higher HbAlc than NHW individ-
uals (p<0.000). In the Obese group, NHW individuals had
higher HbAlc than NHB individuals (p=0.016).

Conclusions: Among patients with T2D across all BMI
groups at this center, the most prominent disparities in glycemic
control (HbAlc) persist among Hispanic individuals when
compared to NHW and NHB populations.
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RISK OF NEW-ONSET STROKE IN PATIENTS WITH
TYPE 2 DIABETES WITH CHRONIC KIDNEY DISEASE
ON SGLT-2 INHIBITOR USERS: A POPULATION-
BASED COHORT STUDY

G.-P. Jong

Chung Shan Medical University Hospital, Division Of
Cardiology, Taichung, Taiwan

Background and Aims: Patients with chronic kidney disease
(CKD) are at substantially higher risk for developing stroke than
the general population. Clinical studies have investigated the
effects of sodium-glucose co-transporter-2 inhibitor (SGLT-2I)
use on the development of new-onset stroke (NOS) in patients
with type 2 Diabetes (T2D) with CKD, but the findings are in-

A-83

consistent. This study aimed to examine the association between
SGLT-2I use and NOS risk in patients with T2D with CKD.

Methods: We conducted a nationwide retrospective cohort
study using the Taiwan Health Insurance Review and Assessment
Service database (2009—2018). The primary outcome was the risk
of incident dementia by estimating hazard ratios (HRs) and 95%
confidence intervals (CIs). Therefore, multiple Cox regression
modeling was conducted to analyze the association between
SGLT-2I use and NOS risk in patients with T2D with CKD.

Results: In a cohort of 54,099 patients with T2D with CKD
using SGLT-2I and 64,900 participants not using SGLT-2Is,
3,208 and 2,890 NOS events were recorded, respectively. There
was an increased risk of NOS for SGLT-2I users (adjusted HR
1.17, 95% CI 1.13-1.21) compared with non-SGLT-2I users.
Results for the propensity score-matched and subgroup analysis
showed similar results except that patients with hyperlipidemia.

Conclusions: SGLT-2I therapy may effectively increase NOS
risk in patients with T2D with CKD. More studies are needed to
credibly evaluate the effects of SGLT-2I therapy on NOS pre-
vention in patients with T2D with CKD.

OP102 / #509
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RESIDUAL SECRETION OF C-PEPTIDE IN TYPE 1
DIABETES MELLITUS: WHAT IS ITS METABOLIC
IMPACT?

V. Logesl, M. Sousaz, S. Lopesl, M. Santosj, C. Matosl,
M. Alves’, A. Monteiro’, V. Fernandes', A. Lages’

"Hospital of Braga, Endocrinology Department, Braga,
Portugal, 2University of Minho, School Of Medicine,
Braga, Portugal

Background and Aims: Residual C-peptide secretion, an
indirect measure of endogenous insulin secretion, has been as-
sociated with better clinical outcomes. The purpose of this work
was to estimate the effect, in TIDM patients, of measurable
C-peptide on different CGM metrics and complications.

Methods: Retrospective descriptive study of 112 TIDM pa-
tients under intensive insulin therapy, divided into individuals
with non-detectable (< 0,05 ng/ml) vs detectable (= 0,05 ng/ml)
C-peptide. Data were analysed using SPSS v.27. Adjustment for
covariates was assessed via linear or logistic regression for
continuous or binary outcomes, respectively. Results were con-
sidered significant if p <0.05.

Results: Median age at diagnosis and duration of diabetes was
22 (12-34) and 18.5 (12-29) years, respectively. Patients with
detectable C-peptide had shorter disease duration (14 [9-24] vs
20 [14-32] years, p=0.004) and older age (27.5 [16.5-38.5] vs
17.5 [9.8-28.8] years, p=0.002). After adjustment for covariates
(sex, disease duration, BMI and use of CSII), preserved
C-peptide was associated with lower TAR (aff=-11.03,
p=0.002), GMI (aff=-0.55, p=0.024), average glucose (afi=
-14.48, p=0.045) and HbAlc (af=-0.41, p=0.035). A statisti-
cally significant higher TIR was present in patients with mea-
surable C-peptide, even before adjustment (f=7.13, p=0.044 vs
affi=11.42, p=0.001). No associations were found with TBR,
CV and acute and chronic complications.

Conclusions: Persistent C-peptide secretion in TIDM pa-
tients was associated with significantly better metabolic control
translated into different metrics, namely TIR, TAR, GMI, and
HbAlc.
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THE ANTIBODY DETECTION ISRAELI RESEARCH
(ADIR)- A GENERAL POPULATION SCREENING
PROGRAM

T. Oronl‘z, G. Gat-Yablonskil’z‘j‘, M. Phillip]‘2

"The Institute for endocrinology and diabetes, Schneider
Children’s Medical Center Of Israel, Petach-Tikva, Israel,
2Tel-Aviv University, Sackler Faculty Of Medicine, Tel Aviv,
Israel, 3Felsenstein Medical Research Center, Laboratory
Of Molecular Endocrinology And Diabetes, Petach

Tikva, Israel

Background and Aims: About 80% of the children diagnosed
with T1D have multiple islet autoantibodies (IA) before age 5,
with an estimated progression rate to symptomatic diabetes of
about 84% by 15 years. An efficient general population screening
program based on these antibodies will identify children at risk of
developing diabetes during childhood, enable caregivers to
prepare at-risk children and their families for future insulin

ATTD 2023 ORAL ABSTRACT PRESENTATIONS

treatment, prevent DKA episodes upon clinical presentation, and
aid in the search for an effective therapy for T1D.

Methods: On October 2021, we began recruiting children to
the Antibody detection Israeli Research (ADIR) supported by the
JDRF. The ADIR study aims to screen 20,000 children aged 9-18
months all over Israel for the presence of IA. The infrastructure
of ADIR includes 29 community-based screening sites, 5 dia-
betes centers, a central laboratory dedicated to the study, and a
coordinating center. Uniquely for a general population screening
program, the assay used to detect IA is the innovative Antibody
Detection by Agglutination PCR (ADAP).

Results: As of September 2022, more than 2500 children were
enrolled in the study. Nine children, representing 0.4% of the
cohort, were found to be at risk for developing diabetes according
to the study’s criteria (multiple IA or a single IA and additional
risk factors). Further data about the ADIR study will be presented.

Conclusions: The ADIR is an ongoing general population
screening program. The percentage of children at risk of devel-
oping diabetes in the study is as previously described in the
American and European populations. Nonetheless, the young age
of detection of these children is encouraging regarding the
screening technology and our ability to prevent DKA.
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SMART INSULIN THERAPY INITIATION IMPROVES
GLUCOSE CONTROL IN INSULIN-NAIVE SUBJECTS
WITH TYPE 2 DIABETES

J. Bonet, R. Visentin, M. Vettoretti, A. Facchinetti,
C. Dalla Man

University of Padova, Department Of Information Engineering,
Padova, Italy

Background and Aims: We recently developed a machine
learning model to predict basal insulin needs from anthropo-
metric characteristics and few plasma measurements, in type 2
diabetes (T2D) subjects (Bonet et al., DTM 2022). In individuals
with high insulin need (HIN), the standard initial insulin dose
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Figure 1. Absolute deviation of time to reach BG target (ATggg, A). percent time
in range 70-180 mg/dL (AT,, B), time below 70 mg/dL (AT, C), and
cumulative number of hypoglyvcemic events (ANH, D) obtained in true positive
(blue bars, n=30) and false positive (red bars, n=3). Absolute deviation was
calculated as difference between the same outcome obtained when simulating
smart [ID and standard IID. Values are reported as mean + standard error.

(IID), based on ADA guidelines, may lead to long time to reach
the blood glucose (BG) target. To overcome this limitation, here
we present a smart 1ID strategy assessing possible benefits and
risks on BG control during insulin titration period.

Methods: Ninety insulin-naive subjects of the Padova T2D
simulator were classified as subjects with HIN (n=33, of which
30 were true positive, and 3 false positive) and low insulin need
(LIN, n=57), using the machine learning model. HIN subjects
underwent two 52-week trials to titrate them to basal insulin
degludec towards the BG target of 70-90 mg/dL, starting from
either standard or smart 1ID. To assess effectiveness and safety
of smart IID, we compared time to reach BG target (Topg), time
in range 70-180 mg/dL (T;,), time below 70 mg/dL (Ty70), and
cumulative number of hypoglycemic events (NH) in the two
experiments.

Results: Compared to standard 11D, smart 1ID reduced Topg
of about 40 days (p-value <0.001) and significantly increased T;,
(p-value <0.001), without worsening Ty79 and NH in true posi-
tive subjects. No statistically significant differences were ob-
served in false positive subjects (Figure 1).

Conclusions: Using a smart IID in insulin-naive T2D subjects
with HIN allows a faster achievement of BG target, without
increasing the risk for patients.

EP002 / #338

Topic: ASO1 Big data and artificial intelligence-based
decision support systems

MACHINE LEARNING TO DETECT MEALS

AND PHYSICAL ACTIVITIES FROM HISTORICAL
DATA OF PEOPLE WITH TYPE 1 DIABETES

IN FREE LIVING

A. Cinar', M.R. Askari', M. Rashid’, M. Abdel-Latif’,
M. Sevil®, A. Shahidehpour’

Milinois Institute of Technology, Chemical And Biological
Engineering, Chicago, United States of America, *llinois
Institute of Technology, Biomedical Engineering, Chicago,
United States of America

Background and Aims: People with Type 1 diabetes (T1D)
often exhibit behavioral patterns in their meal consumption and
physical activities. Detection of events that affect glucose ho-
meostasis and estimation of their properties provide valuable
information in developing glucose regulation policies. Most ar-
tificial pancreas systems use model predictive control technology
and awareness of habitual disturbance pattern (meals, exercise)
will increase the accuracy of predicted future glucose trajectory
and enable more precise insulin dosing.

Methods: Continuous glucose monitoring (CGM) and insulin
infusion pump data are used in supervised learning of recurrent
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neural networks with long short-term memory (RNN with
LSTM) to predict meals, exercise, and their concurrent occur-
rences. A framework to readily handle the missing values in the
CGM data and unreported meals and physical activities is de-
veloped. Signal reconciliation and outlier removal techniques are
used to improve the data fidelity, and feature variables are gen-
erated from the preprocessed signals to aid classification. Tide-
pool dataset donated by people with T1D in free living is used.
Results: The RNN with LSTM and 1D convolution has the
highest overall prediction accuracy of 94.58%, and accuracies for
each class as 98.05% for meals, 93.42% for exercise, and 55.56% for
concurrent meal-exercise events. The detection of concurrent oc-
currences was challenging as the events affect glycemia in opposing
directions, though the net effect of glycemia can be moderate.
Conclusions: Detection of meals and exercise from CGM and
insulin pump data enable identification of the behavioral patterns
in people with T1D and improve insulin dosing by explicitly
considering the glycemic effects of future disturbances.
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Topic: ASO1 Big data and artificial intelligence-based
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MACHINE LEARNING APPROACH TO IDENTIFY
TEMPORAL PATTERNS IN INSULIN NEEDS BEYOND
CARBOHYDRATES FOR PEOPLE WITH TYPE 1
DIABETES

I_Degen’, Z. Abdallah®

JUniversity of Bristol, Computer Science, Bristol, United
Kingdom, *University of Bristol, Department Of Engineering
Mathematics, Bristol, United Kingdom

Background and Aims: Many factors impact insulin needs in
Type 1 Diabetes (T1D). Finding the correct insulin dose and time
remains a complex task. We aim to better understand factors that
impact insulin needs beyond carbohydrates by learning from an
automatic insulin delivery system (AID). The better we under-
stand factors impacting insulin needs, the more we can contribute
to data-driven decision-support systems for T1D management.

Methods: In the study, we utilise the OpenAPS Commons
dataset collected in real-life conditions of people with T1D. In-
tensive pre-processing combined with time series techniques are
applied to find temporal patterns when insulin on board (IOB) does
not follow known factors such as carbohydrates on board (COB)
and blood glucose readings (BG). This would suggest that insulin
needs were different from those supplied. The various time series
techniques implemented to identify such patterns include matrix
profile, multi-variate clustering as well as statistical methods.

Results: Using these techniques, we found the following pat-
terns: months where IOB is higher without COB increasing and
vice versa; BG increasing hours after mealtimes IOB and COB
decreasing; BG increasing at nighttime when COB is zero. We
also found that these patterns vary from individual to individual.

Conclusions: These are patterns that cannot be explained by
carbohydrates alone. However, if and how these patterns con-
tribute to considering new factors for insulin dosing decision-
making in T1D remains a question to be answered together with
medical experts as well as the community of people with T1D.
Furthermore, we are planning more research into correlations
and causalities behind these patterns.

ATTD 2023 E-POSTER ABSTRACT PRESENTATIONS

EP004 / #885

Topic: ASO1 Big data and artificial intelligence-based
decision support systems

USE OF TECHNOLOGY FOR LOW SOCIOECONOMIC
STATUS COMMUNITY SCREENING OF DIABETIC
RETINOPATHY

M. Chawld’, A. Dey?, P. Chawlda’, G. Somvanshi’,
A. Al P. Walid®

!Lina Diabetes Care Centre, Diabetology, Mumbai, India,
2Eden Health Plus, Diabetology, Kolkata West Bengal, India,
3Artificial Learning Systems India Pvt Lid, R&d, Bengaluru,
India

Background and Aims: Studies have reported socioeco-
nomic status (SES) inequalities in diabetes care. The prevalence
of DR in Indian diabetic population is 21.7%". Early screening is
the first step to avoid this disease from advancing to expensive
treatment options or even permanent loss of vision. The study
evaluates the effectiveness of an affordable and accesible artifi-
cial intelligence based technology for screening of diabetic ret-
inopathy.

Methods: We conducted a month-long low-SES community
screening using a survey questionnaire, Random Blood Glucose
(RBQ) test, Artelus automatic non-mydriatic fundus camera and
Artelus Artificial Intelligence (AIDRSS). 5,029 adults were
screened. Based on our survey findings, only 15.2% knew their
diabetic status. 93.3% of the total screened adults were unaware
of what microvascular complications are and that uncontrolled
diabetes could lead to permanent blindness. 32.1% had elevated
RBG, but most of them were not taking any medications and
were unaware of their diabetic status.

Results: Images for 4,482 adults were gradable. The preva-
lence of DR in general adult population was 13.7% (DR1=
9.16%, DR2=4.40%; Referable DR: DR3 and DR4=0.14%)
and the prevalence of DR in patients with hyperglycemia was
38.2%, possibly explained by the lack of awareness and
knowledge about diabetes. The Artelus AIDRSS performed well
with overall 92% sensitivity and 88% specificity; and 100%
sensitivity in detecting referable DR when compared with
screening by a retina specialist.

Conclusions: Artelus Automatic fundus cameras and Artelus
AIDRSS (DRISTi) can minimize requirement of trained human
resource and improve accessibility, affordability, accuracy, ease
and speed, hence can help reduce burden of blindness due to
diabetic retinopathy.
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TYPE 2 DIABETES PATIENTS SUBCLASSIFICATION
ANALYSIS: PERSONALIZED T2D CARE OF
DORZAGLIATIN

L. Feng, C. Chen, L. Chen

Hua Medicine, Research And Early Development, Shanghai,
China

Background and Aims: Our pervious study has demon-
strated the potential and benefits of T2DM subgrouping where pa-
tients has been clustered into six subtypes according to their clinical
characteristics. After 12 weeks treatment of dorzagliatin during a
phase II trial, each cluster showed distinct responses, which sug-
gesting a new scheme of personalized diabetes care.

Methods: We have developed a classification model to realize
the of T2DM patients subtyping algorithm among different
population. The classification model was based on support vector
machine with radial basis function kernel. The features including
demographic variables, laboratory test variables, as well as the
generated clinical parameters. The algorithm was further vali-
dated through SEED study of dorzagliatin.

Results: The final classification model achieved 0.87 in pre-
diction accuracy and relatively high specificity and sensitivity. The
majority patients in SEED study were classified into subtype A and
C, which were characterized as severe impaired glucose tolerance
and severe impaired f-cell function, two common pathological
dominators in Chinese T2DM patients. Subtype A and C show
different responses to dorzagliatin treatment, where patients in
subtype C are more sensitive to the treatment of drug, both HbAlc
and f cell function have improved a lot, which is consistent with
our previous finding in phase II data and the mechanism of action
of dorzagliatin. However, for patients in subtype A, a healthy
lifestyle management might enough for their glycemic control.

Conclusions: Diabetes is a complex disease, but the patients
subgrouping according to their disease status might provide a
new weapon in personalized diabetic care.

EP006 / #84
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decision support systems

A DIABETES APP THAT USES PEER-TO-PEER
SUPPORT TO MINIMIZE DIABETES
ASSOCIATED EMERGENCIES

S. Gill

United Healthcare, Diabetes, Dallas, United States of America

Background and Aims: This concept of peer-to-peer support
is traditionally used for multiple chronic diseases through ther-
apy groups. Using a similar concept of peer-to-peer support, this
Diabetes App, uses digital health and online platforms such as
social media to advocate, educate and improve the quality of life
of people with Diabetes to reduce hospitalizations.

Methods: 25 participants tried the peer-to-peer support app,
my Diabetes Diary for 12 weeks. The pre-test and post-test
survey showed that the app was useful in Diabetes management,
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Diabetes communication and Diabetes nutrition. The questions
of the post tests showed that the app was useful in maintaining
health of people with Diabetes.

Results: The app created accountability within people with
Type 1 Diabetes through the feature of social media, encouraging
the youth to educate to de-stigmatize diabetes with digital health,
the peer-to-peer build-in tool helped people with Type 1 Diabetes
to support others while maintaining their own health. People with
Type 2 Diabetes enjoyed the nutritional feature with a simple click.
9% of participants who downloaded the app had difficulty in put-
ting the blood sugars in the app. 86% of participants said that they
like the social media and nutritional feature of the app.

Conclusions: This Diabetes App was made to reduce the chal-
lenges of people with Diabetes. There was a need for an app that
incorporates the positive tasks that people look forward to through-
out the day such as social media and eating tasty nutritional meals.
This app also has the feature of advocacy as a form of peer support.

EP007 / #122
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decision support systems

COMPUTATIONAL ANALYSIS TO MEASURE
THE ACCURACY OF FOOT ULCER IN PEOPLE
WITH DIABETES USING VISUAL DATA SCIENCE
TO IMPROVE WOUND MEASUREMENT

S. Gill

University of Texas Southwestern Medical Center, Plastic And
Reconstructive Surgery, Dallas, United States of America

Background and Aims: People with Diabetes have enervat-
ing complications that lead to complex wound healing. Among
those complications, the biggest one is the development of foot
ulcers. Wound measurement is a vital part of assessment to
predict treatment outcomes. Wound imaging devices assist
health professionals to monitor and improve healing time. Digital
imaging for wounds is currently the most reliable method for data
analysis in the hospitals to assess larger, smaller or irregular
shaped wounds. Statistical models are needed to improve visual
data science for accuracy of wound measurement.

Methods: Multiple devices were used to collect wound im-
ages. To accelerate wound healing, computational methods were
introduced. Computational models investigated the wound im-
age with Graphic analysis, Linguistic analysis and Al platform to
compute the small wounds from the large or irregular wounds.
Wound Images were taken on artificially created wounds prior to
animal models. Bioinformatics models measured wounds in
computing large data collected from artificial models, animal
models and human subjects.

Results: 10 wound models, 18 animal models, 300 human
participant wound images were used to measure data. Compu-
tational methods analyzed the accuracy of images to predict
wound improvement.

Conclusions: Wound Imaging Softwares have web-based
tools that can store images and measure them. These tools rely on
the type of wound to measure it accurately. If the size of the
wound is too small or too large, the image capturing becomes
difficult. Wound Imaging devices can be used with visual data
science and computational analysis to vitalize therapies and
management to improve wound healing.
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CORRELATION OF CONTINUOUS GLUCOSE
MONITORING METRICS WITH HBA1C REDUCTION
AND BETA CELL FUNCTION AT ONE YEAR

OF WHOLE-BODY DIGITAL TWIN TECHNOLOGY
FOR REMISSION OF DIABETES

S. Joshi], P. Shamannaz, J. Mohammedj, M. Mohamed”’ R
T. Poon’, M. Dharmalingam’, B. Saboo®, S. Damodharan’,
A. Vadavis, M. Thajudeen4, A. Keshavamurthy4

!Lilavati Hospital and Joshi Clinic, Endocrinology, Mumbai,
India, ?Bangalore Diabetes Centre, Diabetes, Bangalore, India,
3Twin Health Inc, Diabetes, MOUNTAIN VIEW, United States
of America, “Twin Health, Diabetes, Bangalore, India, MS
Ramaiah Medical College, Endocrinology, Bangalore, India,
SDiabetes Care & Hormone Clinic, Diabetes, Ahmedabad,
India, "Ramakrishna Hospital and Harvey Speciality Clinic,
Endocrinology, Coimbatore, India, 8Sudha Prevention Center,
Diabetes, Bangalore, India

Background and Aims: Twin Precision Treatment (TPT)
intervention uses the Whole-Body Digital Twin Platform, with
Al and Internet of Things (IoT), to predict the individual Post
Prandial Glucose Response (PPGR) to specific meals to enable
precise interventions.

Methods: We analysed 1 year (n=196) data for the relationship
between the HbAlc, beta cell functionality, and CGM metrics.

Results: The mean duration of diabetes was 3.6 years (£2.7,
95% CI 3.2 to 3.9). Mean age 44 years (£8.7, 95% CI 43 to 45).
Based on the ADA criteria, 76.5% (n=150/196) achieved dia-
betes remission. HbAlc¢ (%) reduced from 9 (£1.9,95% CI 8.7 to
9.2) to 5.9 (£0.56, 95% CI 5.8 to 6) p<0.0001. There was a
significant correlation (Pearson r, 95% CI) with a change in
HbAlc and change in CGM metrics- high blood glucose index
(HBGI) 0.58, 0.48 to 0.67, p<0.0001; coefficient of variation
(CV) -0.26, -0.38 to -0.12, p=0.0002; Time in Range (TIR)
-0.51, -0.61 to -0.40, p<<0.0001; Time Above Range (TAR)
0.60, 0.51 to 0.69, p<0.0001. Significant correlation with a
change in HOMA2B and CGM metrics- LBGI 0.17, 0.03 to 0.30,
p=0.01; HBGI -0.53, -0.62 to -0.42, p<0.0001; CV 0.34, 0.21 to
0.46, p<0.0001; TIR 0.39, 0.26 to 0.50, p<<0.0001; TAR -0.58,
-0.66 to -0.48, p<0.0001.

Conclusions: The correlation between the change in the
HbA1c and change in beta cell function across most of the CGM-
related metrics reflects the accuracy of CGM metrics to predict
remission. The improvement in the beta cell function is better
correlated with CGM metrics than the reduction in HbAlc.
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USE OF ARTIFICIAL INTELLIGENCE BASED ON
CONVOLUTIONAL NEURAL NETWORK TO ASSESS
INTRACRANIAL CEREBRAL ATHEROSCLEROSIS
IN TRANSCRANIAL DOPPLER

Y.-J. Kim

Eunpyeong St. Mary’s Hospital. The Catholic University of
Korea, Seoul, Neurology, SEOUL, Korea, Republic of
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Background and Aims: Diabetes mellitus is a major inde-
pendent risk factor for cerebrovascular disease, especially is-
chemic stroke. Intracranial atherosclerotic stenosis (ICAS) is a
major cause of ischemic stroke worldwide and the middle cere-
bral artery (MCA) is the most common site of ICAS. Ultrasound
detection of ICAS helps to identify patients at risk. Transcranial
doppler (TCD) can reliably rule out ICAS. The interpretation of
TCD is somewhat challenging and demands expertise, thus is
underused in clinical practice. Emergent Artificial Intelligence
(AI) models can assist in interpretation, reducing subjectivity,
and speeding up the detection of ICAS.

Methods: We conducted an automated method using neural
networks to detect MCA stenosis from TCD audio signals. The
Doppler audio files were obtained as short sequences of 3-5
seconds. A convolutional layer-based neural network is con-
structed that receives preprocessed two-dimensional data and
estimates the peak, mean, and diastolic blood flow velocity. Data
were classified into two categories: normal and stenosis (>50%).
Data from 1078 patients were analyzed.

Results: The ground truth was the vascular neurologist’s
previously reported TCD diagnosis The accuracy of MCA ste-
nosis was 0.95, the precision was 0.93 and the recall was 0.91.
The Area Under the Curve of CV discrimination was 0.93 and the
fl score was 0.92.

Conclusions: The results show that the deep learning method
can be used for accurate analysis and interpretation of stenosis
of MCA based on audio signal analysis of TCD spectra. These
novel Al-assisted interpretations may facilitate the diagnostic
accuracy of TCD for the detection of intracranial atherosclerosis
in diabetic patients.
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A NOVEL ELECTRONIC-HEALTH RECORD BASED,
MACHINE-LEARNING MODEL PREDICTING
ONE-YEAR RISK OF SEVERE HYPOGLYCEMIA

IN OLDER ADULTS WITH DIABETES

S. Mai', A. Yang'?, E. Lau’’, R. Wong"*, J. Chan"?,
J. Chan]’2’3, E. Chow™’

"The Chinese University of Hong Kong, Medicine And
Therapeutics, Hong Kong, Hong Kong PRC, The Chinese
University of Hong Kong, Hong Kong Institute Of Diabetes And
Obesity, Hong Kong, Hong Kong PRC, >The Chinese University
of Hong Kong, Li Ka Shing Institute Of Health Sciences,
Hong Kong, Hong Kong PRC, *Prince of Wales Hospital,
Medicine And Therapeutics, Hong Kong, Hong Kong PRC,
>The Chinese University of Hong Kong, Phase 1 Clinical Trial
Centre, Hong Kong, Hong Kong PRC

Background and Aims: Older adults with diabetes are
at highest risk of severe hypoglycemia (SH). Most machine-
learning (ML) models use glucose to predict short-term hy-
poglycemic risk. We developed an electronic health record
(EHR)-based model to predict one-year risk of SH in older adults
for pre-emptive intervention.

Methods: We included 1,456,618 records of all older adults
(age 265 years) with diabetes with at least one attendance in
the Hong Kong Hospital Authority 2013-2018. We included
258 wvariables including demographics, in-patient/out-patient
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admissions, accident & emergency attendance, complications,
medications and routine laboratory tests to predict SH event in
the next 12 months as defined by diagnostic codes. The cohort
was randomly split into training, testing and internal validation
sets in a 7:2:1 ratio. The performance of different ML algorithms
were evaluated.

Results: We identified 10,395 SH events that developed
within the next 12-month window. XGBoost yielded the best
performance in the validation set (C statistic=0.98; area under
precision recall curve [AUCPR]=0.67, positive predictive val-
ue=0.48; negative predictive value=1.0). The final XGBoost
model captured 129 impactful predictors with in-patient admis-
sion, urgent emergency triage, number of emergency attendances
and insulin use as top predictors.

Conclusions: Our novel ML model showed good perfor-
mance in predicting one-year risk of SH in older adults with
diabetes. This may be integrated within the EHR to facilitate
clinical decision making and targeted interventions.
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PREDICTING HYPOGLYCEMIA EVENTS
BY CLASSIFICATION

J.I Hidalgol, E. Maqueda®’, M. De-La-Cruz’', C. Cervigo’nl,
M. Botella-Serrano®, J. Alvarado’

"Universidad Complutense de Madrid, Computer Architecture
And Automation, MADRID, Spain, 2Hospiz‘al Virgen de la
Salud, Endocrinology And Nutrition, Toledo, Spain, 3H0spital
Principe de Asturias, Endocrinology And Nutrition, Alcald de
Henares, Spain

Background and Aims: The motivation for this research lies
in the need for reliable predictive models of low blood glucose
levels for people with diabetes. The prediction of a future hy-
poglycemic episode can lead the patient to take action to remedy
it before it happens and to take better decisions in the future to
avoid acute complications.

Methods: We train classification models using Structured
Grammatical Evolution (SGE). We present a method to obtain
White-box models composed of a set of if-then-else conditions.
The conditions to evaluate include information of a set of
physiological variables during the last two hours previous to the
prediction time. In particular, we include glucose levels mea-
sured by a Continuous Glucose Monitoring System (CGM), heart
rate information, number of steps and calories burned (these last
three are obtained by wearing a smartwatch). As a result, we
obtain models that predict a class which represents the future
state of the person (hypoglycemia- non-hypoglycemia) in the
short term (30 minutes). We investigate the performance of both
static SGE and Dynamic SGE.

Results: Experimental results show a Gmean value close to
0.95. We observe no significant statistical variation between the
individual and general models. The main advantage of using a
general model is that it can be trained with more data, making it
more robust, as some patients don’t have a lot of hypoglycemic
values to train with.

Conclusions: Obtained models are understandable as they are
if-else statements that performs the classification and uses input
data from the patient to determine the class.
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DEVELOPING A TOOL TO VISUALISE AND ANALYSE
CONTINUOUS GLUCOSE MONITORING, SLEEP,
AND ACTIVITY DATA: PRELIMINARY FINDINGS
FROM THE HYPO-METRICS STUDY

G. Martine-Edith’, M. Gomes®, Z. Mahmoudi®, N. Zaremba',
P. Divilly;, U. S¢holml’3'4, M. Broadley3, J. Speight3'5’6,
S. Amiel’, F. Pouwer>%’, P. Choudhary”®

"Kings College London, Department Of Diabetes, London,
United Kingdom, ’Novo Nordisk, Data Science, Department
Of Pharmacometrics, Copenhagen, Denmark, *University of
Southern Denmark, Department Of Psychology, Odense,
Denmark, “Novo Nordisk, Medical & Science, Patient Focused
Drug Developement, Soborg, Denmark, °Diabetes Victoria,
The Australian Centre For Behavioural Research In Diabetes,
Melbourne Victoria, Australia, *Deakin University, School
Of Psychology, Geelong, Australia, "Steno Diabetes Center
Odense, Steno Diabetes Center Odense (sdco), Odense,
Denmark, 8University Hospital of Leicester NHS Trust,
Leicester Diabetes Centres, Leicester, United Kingdom

Background and Aims: Technologies tracking glucose lev-
els, sleep and exercise patterns offer potential for real-time
glycaemic outcome assessment. However, we lack a tool for data
linkage. Here, we report preliminary features of the ‘hypo-
metrics’ package, an analytical tool for combining sensor-de-
tected hypoglycaemia (SDH), person-reported hypoglycaemia
(PRH), sleep and activity data.

Methods: In the 10-week Hypo-METRICS study, participants
wore blinded continuous glucose monitors (CGM) and an acti-
graphy monitor (Fitbit) recording sleep, activity and heart rate
data, whilst continuing their usual glucose monitoring. Using the
Hypo-METRICS smartphone app, participants reported episodes
of hypoglycaemia at or shortly after the episode. Using R, we
developed an algorithm to produce summary metrics and data
visualisations from all the datasets.

Results: Data were provided by 401 participants (45% wo-
men, 51% with type 1 diabetes, median(IQR) age 58(47-66)
years, diabetes duration 21(12-29) years, 58% using Flash/
CGM). Group-based metrics generated by the algorithm in-
cluded total CGM hours (N=658,802), SDH below 3.9mmol/L
(N=21,288), PRH (N=11,600), nights with sleep data (N=
25,680), steps (N=214,968,770) and mean(SD) heart rate
(76bpm(9)). Individual-based metrics and data visualisations
were also generated. Figure 1 shows combined data from a
participant with impaired awareness of hypoglycaemia.
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Figure 1. Example of an output of the 'hypcmetrics’ package: 1-week CGM trace combined
‘with PRH data, sleep and awake stages, step count and heart rate data
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Conclusions: These early data suggest that the ‘hypometrics’
package enables automated linkage between glucose, sleep, and
activity data from CGM and Fitbit devices, together with PRH
data from the Hypo-METRICS app. This represents an important
step in the development of a new clinical and research tool for the
scrutiny of relationships between sleep, activity and hypogly-
caemia in people with diabetes.
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MULTI-SENSOR DETECTION OF NOCTURNAL
HYPOGLYCAEMIA IN DIABETES PATIENTS

C. Mendez Schneiderl, M. Rothenbu’hlerz, J. Reberj,
M. Laimer!, L. Witthauer'

!Inselspital, Bern University Hospital, University of Bern,
Department Of Diabetes, Endocrinology, Nutritional Medicine
And Metabolism, Bern, Switzerland, *Diabetes Center Berne,
Data Sciences, Bern, Switzerland, >*QUMEA AG, Radar Systems
Engineering, Solothurn, Switzerland

Background and Aims: Hypoglycaemia is a major cause of
concern in the management of insulin-dependent diabetes. If not
treated appropriately, hypoglycaemia may lead to reduced motor
control, arrhythmias, or even death. Due to a combination of
several factors hypoglycaemic episodes occur often at night.
Elderly people are especially at risk of hypoglycaemia due to the
presence of comorbid conditions. Continuous glucose monitor-
ing (CGM) has proven effective in improving glycaemic control,
providing patients feedback of their glucose levels. However,
CGM uptake in the general population is limited and even less
popular in the elderly population. Thus, we examined whether a
nocturnal hypoglycemia warning system based on a ceiling
mounted radar sensor and advanced algorithms is feasible to
support health care professionals in long-term care.

Methods: In a pilot study data on movement during sleep were
collected using a radar sensor. Additionally, patients wore smart-
watches that acquired data on sleep phases, heart rate, heart rate
variability, and electrodermal activity. Algorithms based on clas-
sical and machine learning methods were developed to analyse the
data. 40 patients on an insulin therapy were enrolled in the study.

Results: Preliminary results on the detection of nocturnal
hypoglycemia suggest that nocturnal glucose levels in partici-
pants are correlated with symptoms that can be measured with
room-based and wearable sensors, such as motion and physio-
logical parameters.

Conclusions: Our results suggest that the combination of
machine learning and both room-based and wearable sensors are
a promising solution to simplify diabetes management in the
elderly while contributing to cost reduction in healthcare.
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DATA DRIVEN PATIENT COHORTS FOR AID SYSTEM
USERS

R. Narayanaswami

Insulet Corporation, Algorithms And Data Science, Acton,
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Background and Aims: An architecture for the identifica-
tion of groups of diabetics who share some common patient
behavior features as well as diabetic outcome measures is de-
scribed. Patient cohorts can serve the purpose of a) identify-
ing good patient behaviors and appropriate Automated Insulin
Delivery (AID) control strategies, b) adapt AID insulin deliv-
ery based on patient similarity and outcomes, c) enable a plat-
form for sharing experiences and insights, d) promote empathy,
and behavioral modifications, leading to reduced burden on the
users.

Methods: Patient cohorts are built based on data sources,
including blood glucose traces and metrics from CGM (con-
tinuous glucose monitors), insulin delivery (from AID sys-
tems), user inputs from diaries, fitness data from wellness
devices. User Preference Interface: The user selects dietary
preferences and habits, exercise preferences and habits, hob-
bies, and interests. Cohort Clustering: Features gathered from
pump settings (for example, total daily insulin, bolus to basal
split ratio, insulin to carb ratio, segmented basal settings),
outcome features (for example, time in range, total daily insu-
lin, number of hypoglycemic events) and user preference fea-
tures are used to generate clusters using machine learning
algorithms. User Input Diaries: Allows users to catalog event
descriptors including details on meals ingested, snacking,
missed boluses, mood, sleep quality.

Results: Cohort clustering with K-means, mean shift
clustering, density based spatial clustering (DBSCAN) for
enhanced AID control and patient collaboration is demon-
strated.

Conclusions: The cohort group can share their experiences,
collaborate on experiments, share insights for improved under-
standing of managing their diabetes, understanding similarities
while recognizing individual differences and improve diabetic
outcomes.

Patient cohort chustering architecture

Patient input entry

Data driven patient clustering
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ADAPTIVE BASAL-BOLUS ADVISOR FOR INSULIN
TREATED PEOPLE WITH TYPE 2 DIABETES

M. Panagiotoul, L. Brigatol, B. De Galan®, S. Mougiakakou],
O. Behalf Of The Melissa Consortium®

TARTORG Center for Biomedical Engineering Research,
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Table - Glucose Levels (Mean + Standard Deviation).
Bold means statistically significant.

BA ABBA
TIR (%) 807+233 88.8:8.5
TER (%) 06+20 04+08
TAR (%) 187+235 10.7+83

TIR (70, 180] mg/di; TBR < 70 mg/d); TAR > 180 mg/dl

Background and Aims: Many People with Type 2 Diabetes
(PwT2D) need insulin treatment to control their glucose levels
and reduce the risk of diabetes-associated long-term complica-
tions. To this end, an Adaptive Basal-Bolus (ABBA) algorithm is
introduced for insulin-treated PwT2D using self-monitoring
blood glucose devices and smart pens.

Methods: The ABBA for PwT2D is based on model-free
actor-critic approach and minimises the risk of hyperglycaemia.
The method is an extension of the already developed ABBA for
type 1. The ABBA for PwT2D is in silico validated using the
Diabetes Mellitus Metabolic Simulator for Research, which in-
cludes 11 virtual adults with type 2 diabetes. We tested one
scenario concerning increases of 10% on the ‘“‘optimal’ (i.e.,
suggested by healthcare providers) basal and bolus values. We
compared our approach against a baseline bolus advisor (BA). To
have a competitive baseline, we used the BA, with the “‘optimal”
values of CHO-to-insulin ratio and Basal Rate selected de-
pending on the body weight of each person.

Results: Table 1 presents the results of the experimental
scenario. ABBA outperforms BA in terms of Time in Range
(TIR) with p-value =0.04 under one-sided T-test. For Time Be-
low Range (TBR) and Time Above Range (TAR), ABBA per-
formed numerically better, but these differences were not
statistically significant.

Conclusions: The results indicate the potential of ABBA for
PwT2D and pave the way for future research and development
concerning the application of ABBA algorithm for insulin-trea-
ted PwT2D.
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INTERPRETABLE GLUCOSE-LEVEL PREDICTION
WITH HYBRID ATTENTION-BASED DIFFUSION
NEURAL NETWORK

M. Rahim®, Q. Blampey*

Air Liquide, R&d, Les Loges en Josas, France, 2Paris—Saclay
University, Laboratory Of Mathematics And Computer Science,
Gif sur Yvette, France

Background and Aims: Al algorithms for glucose level
prediction often do not provide meaningful insights despite ac-
curate predictions. Yet, context understanding in medicine is
crucial, in particular for diabetic patient empowerment. This
study aims to show the benefits of HAD-Net: a hybrid Al model
that distills knowledge from physiological models into a deep
neural network. HAD-Net learns from CGM data while incor-
porating physiological interactions between glucose insulin and
carbohydrates.

Methods: We benchmark HAD-Net on a dataset from the
CLOSE Study. It contains 17 patients with type-2 diabetes. Each
patient has 2 weeks of data records of CGM, insulin-pump de-
livery and meal intakes. The total dataset contains 59k CGM data
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points. We compare HAD-Net against state-of-the-art models,
and we analyze it depending on physiological contexts.

Results: show that HAD-Net outperforms linear models and is
comparable to other neural networks. Also, HAD-Net provides
the evolution of physiological variables. For example, a meal
was taken a few minutes after insulin delivery (figure). This is
explained by the fact that the carbs have a short term impact on
the glucose level while the insulin impact is delayed and slower
which corroborates the physiological constraints.

Conclusions: Beyond accurate glucose-level predictions,
HAD-Net provides plausible measurements of insulin and car-
bohydrates diffusion over time. Practitioners can use HAD-Net
insights to understand why a glucose level fluctuated. HAD-Net
can be a pedagogic tool to raise awareness about the effect of
multiple factors (glucose, insulin, carbs) regarding glycemic
control.

Model | RMSE (30min) RMSE (60min)
Baseline 243+ 08 38.1+13
Physiological 25T+ 1.1 38.1 £ 14
ARIMA 232+ 1.1 40.0 £ 2.0
Ridge 214 £ 0.7 334 + 1.2
Gaussian Process 233+ 1.5 345+ 1.2
CNN-MLP 179 + 0.8 302+ 1.3
LSTM 17.1 £+ 0.6 28.4 + 1.1
GRU 17.0 £ 0.6 284 + 1.2
HAD-Net (ours) 16.9 + 1.2 284 £ 1.7
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PHYSIOLOGICAL SIGNALS AND THEIR EFFECTS
ON PREDICTING FUTURE BLOOD GLUCOSE VALUES
IN A DEEP LEARNING MODEL

K. Lamkin-Kennard, A. Rearson

Rochester Institute of Technology, Mechanical Engineering,
Rochester, United States of America

Background and Aims: Despite ongoing technological ad-
vances, managing glycemia during physical activity remains
challenging for many people with type 1 diabetes (T1D). This
project focuses on how physical activity, quantified using pas-
sively collected health metrics, can be combined with blood
glucose measurements to impact the prediction accuracy of fu-
ture blood glucose values in the artificial intelligence (AI) model.

Methods: Deep learning was applied to passively collect
smartwatch physical activity data to predict 30 and 60-minute CGM-
measured glucose values. Physical activity data was structured as a
time series using a Long Short-Term Memory (LSTM) cell. The
model was trained on all participants but tested on each participant
individually by comparing experimental blood glucose predictions at
30 and 60 minutes with actual values at 30 and 60 minutes from the
prediction time. Accuracy was quantified using RMSE.

Results: Data from 6 participants demonstrated that no
combination of physiological features consistently outperforms
models developed using just blood glucose values. However,
when PCA is applied to the raw features, the results are similar to
those obtained with models that only incorporate blood glucose
but drastically improve training speed.

Conclusions: Findings from this study identify critical ques-
tions about what features or feature tuning, such as identifying
events in activity data, should be included to improve the pre-
dictions of blood glucose data.
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MEAL DETECTION AND ESTIMATION ON TYPE 1
DIABETIC PATIENTS

E. Rodriguez/, R. Villamizar Mejia2

!Universidad Industrial de Santander, Santander,
Bucaramanga, Colombia, 2UNIVERSIDAD INDUSTRIAL DE
SANTANDER, Electrical, Electronics And Telecomunications
Engineering School, BUCARAMANGA, Colombia

Background and Aims: The approach of strategies aimed at
the development of an artificial pancreas (AP) to control glucose
levels in patients with type I diabetes mellitus are often insuffi-
cient and unsatisfactory. High glucose levels after postprandial
episodes that aggressively try to be compensated with high in-
sulin rates, not only cannot guarantee blood glucose levels within
ranges characteristic of healthy subjects, but also expose the
patient to possible hypoglycemic conditions. Many of these ap-
proaches including artificial intelligence, control theory - based
on techniques could experiment an unexpected poor behavior
since most of them do not include neither meal intake an-
nouncements nor meal size information
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Methods: we cover supervised learning based techniques for
meal detection and carbohydrates counting. For meal detection,
decision boundaries are shown for each algorithm. Otherwise, for
meal estimation, regression algorithms are trained to compare
the prediction for several scheduled meals.

Results: The algorithms are validated on Food and Drug
Administration (FDA)-Approved UVA/PADOVA Type 1 Dia-
betes Simulator. A total of 12 days recordings of data were
simulated. For simulation simplicity, only one detection algo-
rithm was chosen and we let all the regression algorithms to be
shown their predictions in all over the simulation data with
comparatives purposes

Conclusions: Meal detection algorithm requires glucose and
its derivative recordings in order to announce when a meal was
likely eaten or not. The sign of the derivative has a important role
in the detection as is shown for almost all the trained algorithms
excepting naive bayes. Mean time for meal detection is about 35
minutes.
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THE ASSOCIATION BETWEEN DAILY STEP
COUNT AND TIME IN RANGE IN THE TYPE 1
DIABETES AND EXERCISE INITIATIVE (T1DEXI)
STUDY COHORT

L. Turnerl, Z. Liz, R. Gal3, G. Young4, S. Patt0n5, P. Calhoun2,
M. Clemenls6, C. Martin7, E. Aiello8, F. Doyleg, J. Castle4,
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America, *Oregon Health and Sciences University, School Of
Medicine, Portland, United States of America, *Nemour’s
Children’s Health, Center For Healthcare Delivery Science,
Jacksonville, United States of America, °Children’s Mercy
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America, SHarvard University, John A. Paulson School Of
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of America, °Perelman School of Medicine, University of
Pennsylvania, Endocrinology, Diabetes, & Metabolism,
Philadelphia, United States of America

Background and Aims: Guidelines recommend 7-10K
steps/day (SPD) to maintain health and fitness for adults with
type 1 diabetes (T1D), but the associations between SPD and
time in range (TIR) are unclear. Using the (T1Dexi) dataset, we
examined if the clinical targets for glycemia are associated with
meeting, exceeding, or failing to meet SPD goals.

Methods: Participants were categorized as (A) failing to
meet, (B) meeting, or (C) exceeding SPD goals using a wear-
able (Verily Study Watch) over a 4wk observation period,
while average TIR (70-180mg/dL), time below range
(<70mg/dL; TBR), and time above range (>180mg/dL; TAR)
were profiled using CGM (Dexcom G6). ANCOVAs were used
to explore associations between group categorization and TIR
metrics.
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Adjusted meantstandard error percent time below range (<70mg/dL), time in range
(70-180mg/dL), and time above range (>180mg/dL) after adjusting for BMI, age, and
insulin modality in individuals with type 1 diabeles who are failing lo meel, meeting, or
exceeding 7,000-10,000 steps a day.

Results: The sample included 490 adults with T1D (3714
years, 72.4% female, 25.4+4.1 kg/m2 BMI, 6.6+0.8% AlC,
45.1% using a closed loop pump). After controlling for covari-
ates (age, BMI, insulin modality), there was a significant effect
of SPD group on TIR (p=0.04), TBR (p<0.001), and TAR
(p=0.02). Individuals achieving step count goals had decreased
TIR compared to those who exceeded (mean difference 2.7+
1.6%, p=0.30) or failed to meet (mean difference 3.8+ 1.6%,
p=0.04) SPD goals.

Conclusions: After adjusting for age, BMI, and insulin mo-
dality, there was no observed association with achieving daily
step count goals and improved TIR in T1D. Other factors, such as
food intake and/or insulin dosing may explain why TIR was
lowest in those achieving step count goals.
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PREDICTING 90-DAY CHANGE IN HBA1C WITH
AN “EXPLAINABLE AI” MACHINE LEARNING
MODEL DEPLOYED IN CLINIC
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E. Dewitl, M. Clements’
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Background and Aims: No pediatric diabetes clinics cur-
rently use advanced machine learning models to predict rise
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AHbA1c>0.3% AHbA1c>0.4% AHbA1c>0.5% AHbA1c>0.6%

Sensitivity 0.26 0.14 0.10 0.05
Specificity 0.89 0.95 098 0.99
Precision 0.53 0.52 0.54 0.56

Megative predictive

vake 0.72 0.75 0.79 0.82

in HbAlc in youth. We developed a scalable model to predict
90-day change in HbAlc (AHbAIc).

Methods: To enhance shareability, we engineered model fea-
tures using electronic medical record data mapped to the T1D Ex-
change Quality Improvement Collaborative (T1DXQI) data schema
and selected 15 features (demographics, laboratory values, and di-
abetes history/management) to yield explainable predictions. We
used an ensemble of gradient-boosted, tree-based models and trained
on data collected from 2017-09-01 to present day (2956 unique
patients and 21,998 records) by a Midwestern, US diabetes center.

Results: The trained model has a root mean squared error
(RMSE) of 0.71%. The most important model features are cur-
rent HbAlc, T1D duration, and rate of HbAlc change. We cal-
culated classification statistics for predicted AHbA1c>0.3%
(clinically significant), 0.4%, 0.5%, and 0.6%.

Conclusions: Our AHbAlc model is an effective tool for
predicting a youth’s AHbAlc 90 days after a clinic visit and is
readily deployable to other centers who map their diabetes data
to the TIDXQI data schema. The model enables the possibility
that clinic staff can direct the highest-risk youth toward inter-
ventions (like remote patient monitoring [RPM] or behavioral
interventions) to prevent HbAlc rise. Future work will add fea-
tures such as device data, social determinants of health, and ef-
fective self-management behaviors.
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PREDICTING AND RANKING DKA RISK WITH A
TRANSFERRABLE MACHINE LEARNING MODEL
DEPLOYED IN CLINIC

C. Vandervelden', B. Lockee', M. Barnes', E. Tallon?,
K. Noland", D. Williams®, R. Mecdonough’, S. Patton®,
E. Dewit', M. Clements’

! Children’s Mercy Hospital, Endocrinology, KANSAS CITY,
United States of America, *University of Missouri, Institute For
Data Science And Informatics, Columbia, United States of
America, >Children’s Mercy Hospital, Health Services And
Outcomes Research, KANSAS CITY, United States of America,
*Nemour’s Children’s Health, Center For Healthcare Delivery
Science, Jacksonville, United States of America

Background and Aims: No pediatric diabetes clinics have
operationally deployed advanced machine learning models to
predict hospitalization for DKA in youth; such models might
enable development and testing of preventive interventions. We
developed a scalable model to predict 6-month risk for DKA-
related hospitalization.

Methods: To achieve a sharable predictive model, we en-
gineered features using electronic medical record data mapped to
the T1D Exchange Quality Improvement Collaborative
(T1DXQI) data schema and chose a compact set of 15 fea-
tures (demographics, laboratory values, and diabetes history/
management) to yield ‘“‘explainable AI”” predictions. We used an
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ensemble of gradient-boosted, tree-based models and trained on
data collected from 2017-09-01 to present day (2956 unique
patients and 21,998 records) by a Midwestern, US diabetes
center.

Results: We rank-ordered the top 10, 25, 50, and 100 (= DKA
incidence, 2.5%) highest-risk youth in an out-of-sample valida-
tion set and calculated the fold-enrichment (relative to popula-
tion incidence), average precision, and precision/recall curves
for the 4 top-N lists (Figure).

The model identified days since last DKA, cumulative DKAs,
and most recent HbAlc value as the three most important fea-
tures in predicting DKA risk.

Conclusions: Our DKA risk model is an effective tool for
predicting a youth’s relative risk of experiencing hospitaliza-
tion for DKA and is readily deployable to other centers who map
their diabetes data to the TIDXQI schema. The model makes it
now possible for clinic staff to contact and intervene with the
highest-risk youth. Future work will add model features such as
device data, social determinants of health, and effective self-
management behaviors.
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INSULIN RESISTANCE MONITORING APPLICATION
FOR HIGHLY INDIVIDUALIZED DIABETES
TREATMENT

A.G. Gallardo—Hernandezj, G. Villanueva—Aragonz,
M.A. Gonzdlez-Olvera®, J. Escobar”, D.J. Lopez-Mezquita’,
C. Revilla-Monsalve', R. Leder’

!Instituto Mexicano del Seguro Social, Unidad De Investigacion
En Enfermedades Metabolicas, Mexico City, Mexico,
2Universidad Nacional Autonoma de Meéxico, Facultad De
Ingenieria, Mexico City, Mexico, >Universidad Auténoma de la
Ciudad de México, Colegio De Ciencia Y Tecnologia, Mexico
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City, Mexico, *Instituto Politécnico Nacional, Escuela Superior
De Ingenieria Mecdnica Y Eléctrica Zacatenco, Mexico City,
Mexico, *Secretaria de la Defensa Nacional, Hospital Central
Militar, Mexico City, Mexico

Background and Aims: Diabetes is one of the oldest recorded
diseases, and instead of having the ability to stop it, its global
burden is growing. Diabetes treatment has proven to be most
effective when it is highly individualized. We developed an
application that automatically analyzes the glucose sensor and
insulin infusion information to calculate insulin resistance to
monitor the variations.

Methods: Insulin resistance is calculated with a Genetic Al-
gorithm (GA) based on the glucose-insulin regulation minimal
model. GA is a computational method inspired by natural evo-
lution. We used a GA for model parameter estimation as an
efficient method to search the parameters’ values space to con-
verge on a set of values that minimize an appropriately created
fitness function. The model’s parameters are tuned so its dy-
namics fit as closely as possible to the experimental data
obtained from a glucose sensor and an infusion pump. The GA is
embedded in the application that automatically calculates the
insulin resistance for any given time frame that the physician
wants to analyze to have a tool to individualize the diabetes
treatment.

Results: The application was tested with a database of
20 patients. The Varvel Performance Measurements showed
that the system has high accuracy with low bias. The insulin
resistance variations in time were plotted to facilitate the inter-
pretation.

Conclusions: Insulin resistance has several transitory changes
during the day, that can easily be tracked with this application to
tailor an individualized treatment scheme to minimize the time
out of glucose target
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REAL-WORLD FEASIBILITY OF THE HEMOGLOBIN
A1C TARGET OF <7.0% IN TYPE 1 DIABETES:

A RETROSPECTIVE, POPULATION-BASED COHORT
STUDY

A. Weisman' , G. Boothz, K. Everett‘g, G. Tomlinson®

'Mount Sinai Hospital, Leadership Centre For Diabetes,
Toronto, Canada, >Unity Health, Medicine, Toronto, Canada,
3ICES, Ices, Toronto, Canada, 4University of Toronto,
Department Of Medicine, Toronto, Canada

Background and Aims: A Hemoglobin Alc (HbAlc) target
of <7.0% is unanimously recommended by international socie-
ties to reduce the risk of long-term diabetes complications.
Temporal trends for meeting the recommended Hbalc target
among adults with type 1 diabetes (T1D) in Canada are unknown.

Methods: We conducted a retrospective population-based
cohort study using a validated administrative data algorithm to
identify Ontarians with T1D =18 years old and >1 HbAlc test
between April 1, 2012 and March 31, 2018. Generalized esti-
mating equations were used to assess the association between
fiscal year and HbAlc test results categorized as < or >7.0%,
adjusting for predictors.
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Results: Our sample included 24,315 adults with T1D (mean
age 31113 yrs, 50% female, T1D duration 12+7 yrs), among
whom 15,343 (63%) used insulin pumps. Over the 7-year period,
there were 293,206 HbA lc tests (median 2 per year (IQR 1-3)).
The probability of meeting the HbAlc target of <7.0% was 21%
in 2012 and 24% in 2018 (OR for 2018 vs. 2012: 1.16 (1.11-
1.21)). Adjusting for individual-level predictors, pump users
were less likely to meet target (OR 0.9 (0.86-0.94)). After ad-
ditionally adjusting for provider- and system-level predictors,
insulin pump use was not associated with meeting target (OR
1.05 (0.99-1.11)).

Conclusions: Three-quarters of adults with T1D in Ontario
did not meet the recommended HbA 1c target of <7.0% in 2018,
with minimal change in rates between 2012 and 2018. Future
studies are required to identify modifiable factors for meeting
recommended HbA1c targets and to re-evaluate optimal HbAlc
target thresholds.
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AND ALL THOSE DATA...: SOLUTIONS BY
POPULATION MANAGEMENT TOOL CLOUDCARE

H.-J. Aanstoot, S. Last, N. Riegman, D. Mul, A. Hoogendam,
H. Veeze

Diabeter Nederland, Research, Rotterdam, Netherlands

Background and Aims: Data usage is essential in diabe-
tescare, but facilitating HCP’s to provide patients with timely
and regular (eHealth) insights is complex. We developed a
brand-agnostic CE-marked, population management eHealth-
application, CloudCare, providing a ’closed-data-loop’ between
patients and HCP’s.

Methods: It uploads insulin- and glucosedevice-data from
all platforms/brands both by manual uploads (patient) or auto-
mated uploading. The system is used 8 years in Diabeter and
resulted in more than 10.000 ’dataloops’/year mainly from
manual uploads by the patient. We analysed outcomedata and
visit/contactdata.

Results: The system helped to improve outcomes de-
spite COVID-19, implementation of technologie and significant
growth and helpt switching to remote care (Table) with 50%
of children and 57% of adults reaching HbAlc below 7.5%
(58mmol/mol) in 2021. To accommodate increasing data usage,
automatic data-uploads and translate data to insights, we further
developed the system to tracks data and offer decision-support.
This allows triage-driven risk stratification of clinically relevant
cases, allowing timely interventions. Data-use, frequencies of
planned contacts as well as ’snoozing’ periods are defined in a
service level agreement with patients. Automated input from
2505 780G- and IS-CGM users, creates approx. 2200 daily da-
tasets. Automated triaging reduces this to a workload to 20-65
relevant cases per day which are reviewed and forwarded to
HCPs. Settings for triaging are flexible and temporary ’snoozing’
is possible.

Conclusions: Further evaluation studies includes clinical
impact and impact on the organization including costs. We
will seek to include additional clinics in the evaluation.
Solutions such as CloudCare will help to integrate modern
diabetes-treatment and improve outcomes.
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SPOTLIGHT-AQ BIOPSYCHOSOCIALLY FOCUSSED
ROUTINE OUTPATIENT CONSULTATIONS: FIRST
RESULTS FROM PIVOTAL MULTI-CENTRE
RANDOMISED CONTROLLED TRIAL

R. Kelly', E. Barnard®, K. Barnard-Kelly'

Spotlight-AQ Ltd, R&d, Fareham, United Kingdom, >BHR Ltd,
R&d, Fareham, United Kingdom

Background and Aims: Burnout amongst HCPs is a key
challenge affecting healthcare practice, safety and quality of
care. Routine outpatient visits often leave patients and HCPs
feeling frustrated across primary and specialist care settings. The
lack of understanding and evolving consequences of the psy-
chosocial burden of diabetes results in a negative impact on
clinical practice with sub-optimal outcomes for patients and in-
creasing frustration for HCPs. Consistently poor outcomes
highlight the urgent need for a shift to a more holistic, person-
centered approach, deliverable sustainably within the constraints
of existing healthcare systems.

Methods: Multi-centre RCT to determine clinical and cost-
effectiveness of the Spotlight-AQ clinical care platform in
routine primary and secondary care outpatient appointments.
Participants: adults with T1D or T2D. Outcomes: primary out-
come consultation length; secondary outcomes participant well-
being, diabetes distress, usability and functional health status;
and HCP burnout.

Results: Data for 1%7="72 participants showed consultations
were more focused using Spotlight-AQ, with duration reduced
by 11-21% (3-6 minutes). High levels of burnout observed in half
of HCPs at baseline, all reduced at 6-month follow-up. HCP
satisfaction with the tool was high. Diabetes distress reduced
significantly in T2D participants, specifically overall, in emo-
tional burden and physician-related distress. Distress for T1D
participants was low at baseline and remained low at follow-up.
EQS5D scores improved significantly amongst T2D participants
and remained consistently high for T1D participants. WHO-5
scores improved for T1D and T2D participants at follow-up.
Interviews showed high levels of satisfaction amongst HCPs and
patients.

Conclusions: Spotlight-AQ clinical tool facilitates improved
routine outpatient appointments across primary and specialist
care.
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EARLY AND EFFECTIVE SCREENING FOR DIABETIC
RETINOPATHY AMONG T2DM PATIENTS
ATTENDING DIABETIC CLINICS IN INDIA

S. Bhojane
Nectar Diabetes & Thyroid Centre, Diabetology, Pune, India

Background and Aims: Early targeted treatment of Diabetic
retinopathy (DR) can help reduce the burden of avoidable
blindness in type 2 Diabetes Mellitus (T2DM). This study aims to
highlight the need of quick screening for DR in T2DM vulner-
able population.
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Methods: A total of 753 T2DM patients visiting diabetic
clinics in India were screened for the occurrence of DR. Fundus
photographs were taken with a direct digital non-mydriatic
camera to detect retinopathy, maculopathy, or any other changes
and were interpreted remotely by Ophthalmologists. Correlation
analysis was done to evaluate the association of DR diagnosis
with demographic along with clinical factors.

Results: The study population (N =753) having mean age of
52.7+11.7 was screened for DR. Male-to-female ratio was 1:1.
Among them, the prevalence of retinopathy was 20.5%, about
one-tenth of the population had a history of cataract surgery and
more than 20% had hypertension. Less than 10% of the study
population showed some indications of mild to moderate reti-
nopathy and maculopathy. There was a significant correlation
(P=0.0008) between the incidence of DR and the age of the
individual.

Conclusions: DR is a preventable microvascular complica-
tion of T2DM. Though effective glycemic control is important
for prevention, real-time screening for retinopathy in clin-
ics would facilitate its early detection. Based on real-world
data, healthcare authorities should institute programs to induce
awareness of its early detection, and management with appro-
priate timely referrals to ophthalmologists, as well as invest in
simple-to-use technical systems based on remote diagnosis by
Eye Specialists, which would instantly predict the presence of
DR in T2DM patients.
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QUANTITATIVE ESTIMATION OF INSULIN
SENSITIVITY FROM CGM AND MDI DATA
IN SUBJECTS WITH TYPE 1 DIABETES

J. Bonet, C. Dalla Man, M. Schiavon

University of Padova, Department Of Information Engineering,
Padova, Italy

Background and Aims: We previously proposed a method
for the estimation of insulin sensitivity (SI) in subjects with type
1 diabetes (T1D) wearing both a continuous glucose monitoring
(CGM) system and insulin pump (SI5), usable in everyday life.
The method was validated against the insulin sensitivity index
estimated with the oral minimal model (SI™) and successfully
employed to optimize the insulin to carbohydrate ratio (CR) in
adults with T1D during closed-loop control. Here, we aim to
extend the methodology for SIS¥ estimation to a broader popu-
lation of T1D subjects wearing CGM but on multiple daily in-
jection (MDI) therapy.

Methods: The method was tested in silico using the latest
version of the UVa/Padova T1D Simulator incorporating MDI
therapies. A single-meal scenario (80g) was performed in 100
virtual subjects, either on Glargine U300 (Gla-300) or Degludec
U100 (Deg-100) as basal insulin, with pre-meal insulin bolus
calculated using subject-specific CR. Simulated CGM data
and MDI doses were used to calculate SI°*, while simulated
plasma glucose and insulin concentration data were used to es-
timate SI™™.

Results: SI°* was significantly lower than SIM™ (9.26 £0.55
vs 12.44+0.89 10™*dL/kg/min/(1U/mL) for Gla-300; 7.15+0.61
vs 12.02+1.05 10*dL/kg/min/(uU/mL) for Deg-100). How-
ever, the correlation between SIM™ and SI°F was excellent for
both insulins (r=0.90 and r=0.93, p< 107%, respectively).
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Conclusions: The method can be used to assess SI in subjects
with T1D on MDI therapy wearing CGM. Future work will in-
clude testing the method on a real population of children with
T1D on MDI therapy and using it to optimize insulin therapy
parameters.
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USE OF EKIYOU APP FOR CARB COUNTING
RESULTS IN IMPROVED GLUCOSE CONTROL
IN PATIENTS WITH TYPE 1 DIABETES

IN A ONE- MONTH STUDY

0. Diouri], Y. Raqui], M. Traversoz, A.M. Marteil 0udrer2,
E. Renard®’?

'DiappyMed, -, Montpellier, France, “Montpellier University
Hospital, University of Montpellier, Department Of
Endocrinology And Diabetes, Montpellier, France, JInstitute
of Functional Genomics, Cnrs Umr 5203, Inserm Ul191,
Montpellier, France

Background and Aims: The accurate estimation of food
carbohydrates (CHO) is essential for computing meal insulin
doses and achieving optimal blood glucose (BG) control in pa-
tients with type 1 diabetes (T1D). We developed EKIYOU, a
smartphone app that automatically computes CHO content of
declared food intakes. We assessed the outcomes of its use in a
pilot one-month study.

Methods: Seventeen adults with T1D, under basal-bolus in-
sulin regimen, with variable skills in flexible insulin therapy
received EKIYOU application for one month. The app’s CHO
counting (CC) function was active and patients relied on their
own bolus estimation. TIR, TBR and TAR values based on 14-
day CGM were compared between inclusion and after 1 month
app use to evaluate the benefits of using EKIYOU for CC.

Results: Fifteen patients (age: 4710, 5 using CSII and 10
MDI, HbAlc: 7.7+0.5 %) completed the study. The participants
entered 2.5 meals per day in EKIYOU. TIR increased from
53.86% to 61.06%. TAR decreased by 7.91% with no increase of
TBR. Those having a pump bolus calculator increased TIR by
7.7%. 80% of patients expressed their satisfaction with the ap-
plication and found that it helped them with complex meals.

Conclusions: Our data suggests that CC through EKIYOU
can improve BG control. Patients felt satisfied and found
EKIYOU easy-to-use and relieving. All patients succeeded to
use the application even without previous CC education.
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USE OF EKIYOU APP FOR CHO COUNTING

AND BOLUS COMPUTING IMPROVES GLUCOSE
CONTROL IN PATIENTS WITH TYPE 1 DIABETES
IN A TWO MONTH STUDY

O. Diouri’, Y. Raqui’, M. Traverso®, A.M. Marteil Oudrer?,
E. Renard®?
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Background and Aims: The accurate estimation of food
carbohydrates (CHO) is essential for computing meal insu-
lin doses and achieving optimal blood glucose (BG) control
in patients with type 1 diabetes (T1D). We developed EKIYOU,
a smartphone app that automatically computes CHO content
of declared food intakes and corresponding bolus insulin
dose. We assessed the outcomes of its use in a pilot two-month
study.

Methods: Seventeen adults with T1D, under basal-bolus in-
sulin regimen, with variable skills in flexible insulin therapy
participated in a two-month study. The patients received
EKIYOU application for two months. During the first month
only carbohydrate counting (CC) app function was active. After
ICR and CF revision, the bolus calculator was activated for the
second month and patients relied on its calculation. After the two
month period, 14-day CGM TIR, TAR and TBR values were
compared to that at inclusion.

Results: Fifteen patients (age: 47+ 10, 5 using CSII and 10
MDI, HbAlc: 7.7 0.5 %) completed the study. Patients used on
average EKIYOU 2.5 times a day for CC and bolus calculation.
TIR increased from 53.87% at inclusion to 62.83% at the end of
study. TAR decreased by 8.27% with no change of TBR. 73% of
patients had a TIR increase above 7%.

Conclusions: Our data suggests the benefits of using
EKIYOU app to improve BG control through increased TIR.
Patients felt satisfied and found EKIYOU easy-to-use and re-
lieving. All patients succeeded to use the application even
without previous education on CC and bolus adjustment.
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MEAL-RELATED GLYCEMIC TREND INFORMATION
TO ASSIST BOLUS DECISION-MAKING IN PEOPLE
WITH TYPE 1 DIABETES - STUDIA DECISION
SUPPORT SYSTEM

C. Builes-Montario’, L. Lema-Perez’, J. Garcia-Tirado’,
H. Alvarez®

!Hospital Pablo Tobon Uribe, Endocrinology, Medellin,
Colombia, *Norges teknisk-naturvitenskapelige universitet
(NTNU), Engineering Cybernetics, Trondheim, Norway,
*University of Virginia, Division Of Endocrinology, Center For
Diabetes Technology, Charlottesville, United States of America,
“Universidad Nacional de Colombia, Facultad De Minas,
Medellin, Colombia

Background and Aims: Gastrointestinal tract and liver are
key in controlling blood glucose levels (BGL). In people with
type 1 diabetes mellitus (T1D), BGL is also regulated with
subcutaneous insulin injections. Therefore, predictions of BGL
changes may lead to better decisions when calculating insulin
bolus at a meal. Unfortunately, there are not any solutions for
simulating postprandial glucose dynamics. STUDIA is a deci-
sion support system that uses mathematical modeling to simulate
BGL changes after a meal.

Methods: A model was developed to represent the role of the
stomach, small intestine, and liver in glucose metabolism. The
model was then coupled to the minimal model to include glucose
and subcutaneous insulin dynamics. Finally, with minimal pa-
rameter identification, the model response was contrasted with
data from a subject using CGM and an insulin pump
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Figure 1. Individual meal simulations

Mead 1, CHO 40 Meal 2 CHO 35gr Meal 3, CHO Togr

Source

Meal 5§ CHO21gr

Glucose (mgidl)

Time (mirtes)

FIGURE 1. Individual meal simulations
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Figure 3. Error grid
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FIGURE 3. Error grid analysis

Results: Six meals with different carbohydrate content were
simulated for a single subject. The model estimated blood glu-
cose dynamics after meal ingestion and was compared with 266
readings from the CGM (Figure 1). The mean absolute error from
the model was 16.89 mg/dL (£21.57) (Figure 2), and in the error
grid analysis, 87.6% of the measurements fell in zone A and
12.4% in zone B (Figure 3).
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Conclusions: STUDIA predicts BGL changes after a meal
with a small error, and clinical decisions may be safe based on the
grid analysis. STUDIA will be tested in a clinical trial to assess
whether it enhances carbohydrate counting in people with T1D.
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MINIMALLY IMPORTANT DIFFERENCE AND
INFLUENCING FACTORS FOR HEALTH-RELATED
QUALITY OF LIFE IN PREGNANT WOMEN

WITH TYPE 1 DIABETES

Y. Gong, T. Wei, J. Wang, X. Zheng, J. Weng, S. Luo

The First Affiliated Hospital of USTC, Division of Life Sciences
and Medicine, University of Science and Technology of China,
Department Of Endocrinology, Hefei, China

Background and Aims: Type 1 diabetes in pregnancy affects
the quality of life of maternal with deteriorated physical and
psychological status due to the acceleration of diabetic compli-
cations, hypoglycemia, or worry about fetus. The study aimed to
evaluate the health-related quality of life(HRQoL) of pregnant
women with type 1 diabetes, determine the minimally important
difference(MID) and influencing factors for impaired HRQoL in
this population.

Methods: 95 pregnant women with type 1 diabetes from a
prospective cohort study were included in the current analy-
sis. HRQoL was assessed with European Quality-of-life 5-
Dimension 5-Level(EQ-5D-5L) on mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. Receiver
operating characteristic curves and distribution-based methods
were employed to estimate MID. Multi-adjusted logistic re-
gression models were conducted to identify risk factors for im-
paired HRQoL.

Results: 50.53% of the studied women reported impaired
HRQoL during pregnancy. From early to mid pregnancy, EQ-
5D-5L score deteriorated from 0.97£0.07 to 0.91£0.14
(P=0.013) and improved slightly to 0.951+0.08 in late preg-
nancy(P=0.03). Of all the eligible EQ-5D-5L profiles, problems
were most frequently documented in anxiety/depression, with a
proportion of 43.33%(52/120). MIDs of EQ-5D-5L for impaired
HRQoL were -0.043 to -0.045. Failing to achieve HbAIc target
at conception [adjusted odds ratio(OR) 3.81, 95%CI 1.16-12.55]
and using continuous subcutaneous insulin infusion during
pregnancy (adjusted OR 3.10, 95%CI 1.14-8.43) were significant
predictors of clinically important decline in HRQoL.

Conclusions: Physical and psychological quality of life de-
teriorated during pregnancy in women with type 1 diabetes.
Preconception management to achieve HbAlc target and indi-
vidualized counseling on insulin regimen might be promising in
improving the quality of life in this population.
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THE ASSOCIATION BETWEEN COGNITIVE
FUNCTION, DIABETIC FOOT ULCER AND
MORTALITY AMONG DIABETIC PATIENTS

K. Grinberg

Ruppin Academic Center, Nursing Sciences Department, Emek
Hefer, Israel
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Background and Aims: Diabetic foot (DF) is a common
complication of diabetes mellitus (DM). Individuals with DM
and DF achieved significantly lower scores in cognitive tests than
individuals without this complication. Here, we investigated
whether baseline cognitive function in individuals with DF is a
determinant of mortality.

Methods: A prospective study using data collected during a
case-control study conducted in 2010-2012 in which 90 partici-
pants with DF took the NeuroTrax battery of cognitive tests and
paper and pencil cognitive tests, depression was assessed, and
DF status was evaluated. In 2020 information pertaining to
participants’ vital status (dead/alive) was collected and the re-
lationship between baseline cognitive status and vital status was
assessed.

Results: During a median follow-up of 6.8 years (range 0.2-
9.5), 39 participants died (43.3%). The mean age of the study
population at baseline was 58.28 £6.95 years and most partici-
pants (75.6%) were male. Individuals with a higher global cog-
nitive score at baseline (92.16 % 10.95 in those alive at follow-up
vs. 87.18 £12.24 in those that died, p=0.045) had a lower risk of
dying: odds ratio (OR)=0.96 (95% CI 0.93-1.00), p=0.0503.
A similar trend was noted for executive function, reaction time
and executive Function, Reaction Time and for Digit Symbol
Substitution Test.

Conclusions: Participants with lower cognitive function at
study baseline and DF had a greater risk of death. Further studies
are needed to elucidate if cognitive impairment should be
screened routinely and if the treatment plan should be tailored
accordingly to reduce adverse outcomes in this population.
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A RANDOMIZED CONTROLLED TRIAL TO TEST THE
EFFICACY OF A TITRATION APP FOR PEOPLE WITH
TYPE 2 DIABETES: BASELINE CHARACTERISTICS

N. Hermanns, D. Ehrmann, K. Finke Grone, T. Roos, B. Kulzer

FIDAM, Forschungsinstitut Diabetes-akademie Bad
Mergentheim, Bad Mergentheim, Germany

Background and Aims: The myDose Coach-study (MDC) is
a multi-center, open randomized controlled study, conducted in
Germany, to test the efficacy of a newly developed app (myDose
Coach) for the titration of basal insulin in people with type 2
diabetes and basal-supported oral therapy (BOT). Baseline
characteristics of the study sample are presented.

Methods: Eligible participants started a BOT or had an ex-
isting BOT without attaining optimal HbA1c values. They were
randomized either to the intervention-group (titration by App) or
to the treatment-as-usual control-group. The primary outcome is
change in HbAlc 3 months after randomization. Secondary
outcomes include diabetes-selfmanagement (DSMQ), diabetes-
related distress (PAID) and psychological well-being (WHO-5).

Results: 123 participants (Mean age 58.7 = 10.7 years; HbAlc
8.410.8 %; 82.9% with existing BOT; duration of BOT 3.4 +4.2
years; DSMQ 7.0+1.3; PAID 21.24+16.3; WHO-5-index
61.2+20.7) were allocated to the control-group, 128 participants
to the intervention-group (Mean age 59.1+11.5 years; HbAlc
8.410.8 %; 77.3% with existing BOT; duration of BOT 3.1+3.4
years; DSMQ 7.1+ 1.4; PAID 23.7+17.6; WHO-5-index 58.7 +
21.5). There were no significant between-group-differences.
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However, quantile plot show that 50% of the participants with
existing BOT had a HbA1c higher than 8.0% after 3.4 years with
BOT.

Conclusions: Randomisation was successful to establish ob-
servational equality between both groups. Participants had sub-
optimal glycemic control indicating substantial clinical inertia
and the need for an effective titration of the basal insulin dose in
participants with new as well as exiting BOT via a digital tool.
This study was funded by Sanofi, Germany.
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EVALUATION OF THE DIABETIC NEPHROPATHY
PREVENTION PROGRAM OF A JAPANESE CITY

J. Kanamoto, K. Hiyoshi

Taisei Gakuin University, Hirao, Sakai, Japan

Background and Aims: Purpose: The aim of this study is to
evaluate the original program for diabetic nephropathy preven-
tion in a Japanese city (City A).

Methods: In 2019, After approval by the Municipal Hospital
Ethics Committee of City A, seven diabetic patients were re-
cruited to participate in an original diabetic program in City A.
Subjects had had education for prevention of diabatic compli-
cation three times in three months. Their behavior was checked
for prevention by a public health nurse once after three months.
The behavior’s evaluation consisted of a medical examination
and change of their eating habit.

Results: After three months, all participants received a
checkup for 1) their eyes (ophthalmologist), 2) weight variations,
and 3) changes in recuperation behavior. Only three participants
had HbA1c evaluated, two had decreased level after six months
of health guidance, and one patient had no change. Five partic-
ipants had urine protein level at 30mg / dI or more at the time of

A-99

the checkup, but urine protein and eGFR test results after 6
months couldn’t be obtained, thus the evaluation of nephropathy
wasn’t possible.

Conclusions: Conclusions: The original program in City A
suggested changes in the participants’ behavior. However, the
study could not evaluate the preventive effects on diabetic ne-
phropathy. In conclusion, improvements to the program are
needed for checking HbAlc, urine protein, and e GFR for the
evaluation index.
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USE OF TREND ARROWS TO CALCULATE
FAST-ACTING INSULIN BOLUS. COMPARISON
OF 3 DIFFERENT FORMULAS

G. Llaurado, J. Ramon, S. Ballesta, G. Natera, J. Flores,
R. Gaja, E. Climent, V. Amador, C. Ros, J. Chillaron

Hospital del Mar, Endocrinology, Barcelona, Spain

Background and Aims: No consensus exists on the use of
different formulas used for calculating insulin bolus based on the
trend arrows provided by the different glucose sensors. We have
designed a study with the primary aim of comparing the area
under the glucose curve after a meal depending on whether the
insulin bolus dose calculation was performed using or not trend
arrow equations. Secondary aims were to analyze the differences
in TIR, TBR, TAR, GMI, and CV.

Methods: Open crossover clinical trial. For each patient,
during the first 14 days of the study, insulin bolus was calcu-
lated without taking into account the trend arrow. In the sub-
sequent 14 days, the Pettus/Edelman equation was used and in
the last 14 days the Klonoff-Kerr formula was applied. Dif-
ferences in AUC corresponding to each equation respect to the
reference were calculated with its confidence interval 95%.
Also, student t-test was applied to check significance of these
differences.

Results: 10 patients were included with a mean age of
39.9412.5 years, T1D evolution of 13.7+10.7 years and mean
HbAlc 7.6+0.6%. No differences were observed in the AUC
with the Klonoff/Kerr equation nor with that of Pettus/Edelman.
TBR was lower during the 14 days in which the Pettus/Edelman
formula was used compared to not taking into account the trend
arrow information. There were no further differences.

Conclusions: Use of trend arrows when calculating insulin
bolus does not provide significant benefits. The best formula
seems to be Pettus/Edelman, wich provides a slight reduction in
TBR without affecting TIR.

P value £ valse £ valse
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PREDICTING GLUCOSE DYNAMICS AS ACTIVITY
INTENSITY INCREASES IN INDIVIDUALS WITH TYPE
1 DIABETES - A SUB-ANALYSIS OF THE ABC4D
STUDY

A. Muthiah®, R. Unsworth!, R. Armiger?, P. Herrero®,
P. Georgiouz, N. Oliver’, M. Reddy]

!Imperial College London, Department Of Metabolism,
Digestion And Reproduction, London, United Kingdom,
2Imperial College London, Department Of Electrical And
Electronic Engineering, London, United Kingdom

Background and Aims: Insulin dose reductions prior to ex-
ercise reduce the risk of hypoglycaemia in type 1 diabetes (T1D).
The Advanced Bolus Calculator for TI1D (ABC4D) study is a
single-blinded randomized crossover free-living trial comparing
a non-adaptive bolus calculator (control) to an adaptive bolus
calculator (intervention). The aims of this sub-analysis were to
identify significant predictors of glucose dynamics as activity
intensity increases and analyse the effectiveness of the adaptive
calculator in reducing hypoglycaemic risk during moderate-
vigorous activity.

Methods: Sedentary, light and moderate-vigorous activity
periods (defined by activity intensity data from participant-worn
Fitbit watches) lasting twenty minutes or more throughout the
study were collated. For each activity period by study phase,
baseline glucose, delta glucose, mean heart rate, baseline total
insulin-on-board, and baseline glucose rate of change (ROC)
were calculated. Univariate and multiple regression analysis of
all predictors against delta glucose were undertaken. Compar-
isons were made between ABC4D intervention and control.

Results: 33 participants were included (58% male, median
(IQR) age 47.8 (28.2-55.2) years, diabetes duration 15.0 (9.5-29)
years and baseline HbAlc 63 (58-67) mmol/mol). Baseline
glucose (coefficients -0.225, -0.100, -0.126; p<0.001) and glu-
cose ROC (coefficients 10.3,3.11, 7.11; p<0.001) demonstrated
the strongest associations with delta glucose across all areas of
activity intensity. No differences in the associations between
control and intervention were identified.

Conclusions: Our data suggest that baseline glucose and
glucose ROC were the best predictors of delta glucose as activity
intensity increases. These findings could be incorporated into the
next generation of the adaptive bolus calculator to optimise post-
exercise glycaemia.
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A PREVENTIVE ALGORITHM FOR THE
GENERATION OF POST-PRANDIAL CORRECTIVE
INSULIN BOLUSES IN TYPE 1 DIABETES THERAPY

E. Pellizzari, F. Prendin, G. Cappon, A. Facchinetti
University of Padova, Department Of Information Engineering

(dei), Padova, Italy

Background and Aims: To mitigate prolonged hyperglyce-
mic events, individuals with type 1 diabetes usually self-ad-
minister corrective insulin boluses (CIB). CIB may be delivered
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either according to the standard formula for bolus calculation, or
resorting to more efficient heuristic strategies, as proposed by
Aleppo et al., 2017, which adjusts the CIB accounting for both
the current glucose level and its rate-of-change (ROC) provided
by continuous glucose monitoring devices. Our work aims to
develop a novel personalized strategy for triggering preventive
CIB by considering the risk of upcoming hyperglycemia.

Methods: Our approach (drCIB) is based on the dynamic risk
(DR) score: a nonlinear transformation of glucose levels which
considers ROC in its calculation. According to drCIB, a CIB is
administered when the DR of the current glycemic level crosses a
tunable threshold. Moreover, drCIB implements a shut-off sys-
tem that prevents delivering CIB within 2 hours from the last
meal and within a personalized interval from previous CIB.
drCIB is retrospectively assessed on 73 daily glucose traces,
extracted from data recorded in daily-life conditions, and its
efficacy is measured by: time-below-range (TBR), time-in-range
(TIR), time-above-range (TAR), hyperglycemia duration (HD),
and glucose risk index (GRI).

Results: Compared to the methodology of Aleppo et al., with
the same number of CIB (2/day), drCIB improves TIR (57.59%
vs 60.82%), significantly reduces TAR (40.08% vs 36.68%)
without increasing TBR. Also, drCIB significantly reduces HD
by 14.3% and lowers GRI (44.78 vs 42.03).

Conclusions: drCIB results in an effective and promising
method for CIB administration, improving TIR, reducing TAR
and HD, and lowering GRI.
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BLOOD GLUCOSE LEVEL PREDICTION:
AN EXPLAINABLE GRAPH-BASED METHOD

C. Piao’, T. Zhi*, J. Wang’, P. Taylor', S.E. Baldeweg™>,
S. Naik®, K. Li'

! University College London, Institute Of Health Informatics,
London, United Kingdom, 2Imperial College London, Centre
For Bio-inspired Technology, London, United Kingdom,
‘?University College London, Department Of Computer Science,
London, United Kingdom, *University College London
Hospitals, Department Of Diabetes & Endocrinology, London,
United Kingdom, >University College London, Centre For
Obesity & Metabolism, London, United Kingdom

Background and Aims: Leveraging blood glucose (BG) time
series collected by continuous glucose monitoring, BG predic-
tion enables people with type 1 diabetes (T1D) to take precau-
tions. When considering extra factors, i.e., insulin delivery,
carbohydrate intake, sleep, and exercise, the prediction accuracy
can be further improved. Although long short-term memory
(LSTM) has achieved satisfying performance in modelling
multivariate time series (MTS), the importance of features is
considerable. Comparably, a traditional approach, linear re-
gression (LR), gives interpretability for BG time series from a
temporal perspective but cannot cope with MTS.

Methods: We propose an explainable graph-based deep
learning method, consisting of graph neural networks to model
correlations for multiple features in MTS and gated recurrent
units to model temporal dependencies. Specifically, a graph is
dynamically generated at each timestep, where each node of the
graph is corresponding to a variate. The weights of the edges
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between adjacent nodes are also dynamically calculated to
transparently extract features from MTS, which are leveraged to
measure feature importance. We evaluate our proposed model in
the OhioT1DM dataset, including 12 T1D participants.

Results: In terms of root mean square error (RMSE), our
approach achieved 18.75 and 31.27 mg/dL for prediction hori-
zons of 30 and 60 minutes, respectively, and outperformed
LSTM (RMSE=19.33 and 32.02mg/dL) and LR (RMSE=
22.16 and 35.85 mg/dL).

Conclusions: Our proposed method has exhibited excellent
performance, which is explainable in terms of feature impor-
tance which should translate into safer management for people
with T1D.
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PREDICTING THE EFFECTS OF LIFESTYLE ON
CONTINUOUSLY MEASURED GLUCOSE LEVELS
IN INDIVIDUALS WITH TYPE 2 DIABETES USING
MULTILEVEL MODELING

T. Snel”*?, I. De Hoogh®, K. Kamstra®, T. Krone*, H. Eggink’,
A. De Graafs, H Pij12

'Roche Diabetes Care Nederland B. V., Medical Affairs, Almere,
Netherlands, *Leiden University Medical Centre,
Endocrinology, Leiden, Netherlands, *Netherlands
Organisation of Applied Scientific Research, Microbiology
And Systems Biology, Leiden, Netherlands, *Netherlands
Organisation of Applied Scientific Research, Risk Analysis For
Products In Development, Utrecht, Netherlands, *Netherlands
Organisation of Applied Scientific Research, Work Health
Technology, Leiden, Netherlands

Background and Aims: This study aimed to quantify the
acute effect of exercise, nutrition and sleep on glucose levels in
people with type 2 diabetes in a real-life setting, to provide a
basis for informed individual lifestyle advice.

Methods: 38 participants wore a continuous glucose monitor
and activity/sleep tracker, and logged food intake for 11 periods
of 4 days. The monitored lifestyle factors were used as predic-
tors in a multilevel regression model predicting glucose values 2
hours ahead.

Results: The model included the current glucose concentra-
tion (mmol/L), carbohydrate intake (g) during the last 15 min-
utes, sleep (h) in the past night, and upcoming 30 minutes activity
(Metabolic Equivalent of Task) as fixed effects. The average
predicted glucose was allowed to differ between individuals,
with a mean of 4.20 mmol/L and standard deviation of 0.86. For
every unit of change in the predictor, the estimated change in 2-
hour predicted glucose (mmol/L) was (estimate * standard error):
current glucose: 0.509+0.002, sleep -0.022+0.003, carbohy-
drate intake 0.018 £0.002, exercise -0.040 £+ 0.004.

Conclusions: The multilevel model allowed to capture the
effect sizes of different lifestyle behaviours across individuals.
Although the effects were small, they can add up considerably,
e.g. two slices of bread with 35 grams of carbohydrates would
increase 2-hour glucose with 0.7 mmol/L on average. Based on
the effect sizes, informed decisions on lifestyle advice for sleep,
carbohydrate intake and exercise to reduce 2 -hour glucose levels
can be given. The current study demonstrates the potential of
glucose and lifestyle monitoring devices for supporting people
with type 2 diabetes.
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ADVANCED BOLUS CALCULATOR FOR TYPE 1
DIABETES: EVALUATION OF PARAMETER
SELECTION AND ACCEPTABILITY

R. Unsworthl, R. Armigerz, P. Herreroz, P. Georgiouz,
N. Oliver’, M. Reddy’

!Imperial College London, Department Of Metabolism,
Digestion And Reproduction, London, United Kingdom,
2Imperial College London, Department Of Electrical And
Electronic Engineering, London, United Kingdom

Background and Aims: The Advanced Bolus Calculator for
Type 1 Diabetes (ABC4D) is a decision support system on a
smartphone app, employing case-based reasoning to adapt and
personalise insulin bolus doses for people on multiple daily in-
sulin injections, based on postprandial real-time continuous
glucose levels. The parameters that adjusted or adapted the in-
sulin dose recommended included exercise, delayed bolus
and pre-menstrual cycle. We investigated how frequently
participants selected various case parameters and ABC4D ac-
ceptability.

Methods: Participants were randomised to ABC4D or a non-
adaptive bolus calculator for 12 weeks, underwent a 6 week
washout then crossed-over to the other group for 12 weeks. The
proportion of submissions with each case parameter selected was
calculated for each participant. ABC4D acceptability question-
naires from the final visit were analysed.

Results: Thirty-three participants were included in analysis
(median (IQR) age 47.8 (28.2-55.2) years, diabetes duration 15.0
(9.5-29) years, baseline HbAlc 63 (58-67) mmol/mol) (7.9 (7.5-
8.3)%), male 58%). Exercise (planned 