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Regional Proportion of Undiaghosed Diabetes
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Early Detection
and Treatment
of T2DM
Reduce CV
Morbidity and
Mortality

Harman WH et al. Diabetes Care
2015;38:1449-1455

Cumulative Incidence of Cardiovascluar Events
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Diabetes Self-
Mmanagement
Education Reduces
Risk of All-cause
Mortality in T2DM
Patients

He X et al Endocrine 2017,
55:712-731

DSME Usual care Risk Ratio
Study or Subgro Events Total Events Total Weight Fi 95% ClI
Adolfsson ET 2007 1 50 1 51 05% 1.02[0.07, 1586

AliMK 2016 12 575 14 4571
Andrews RC 2011 0 248 1 99
Blackberry ID 2013 4 236 4 237
Bloomgarden ZT 1987 5 145 6 157
Clark M 2004 1 a0 2 50
Cooper H 2008 2 53 3 59
Crasto W 2011 3 94 5 95
Crowley MJ 2013 2 182 2 177
Eakin EG 2014 0 151 1 151
Edelman D 2010 3 133 1 106
Edelman D 2015 4 193 5 184
Fornos JA 2006 1 56 0 56
Gagliardino JJ 2013 11 117 9 117
Gary TL 2003 2 38 2 34
Goudswaard AN 2004 1 28 2 30
Groeneveld ¥ 2001 0 91 5 1535
Harnid S 2014 2 104 2 164
Hanefeld M 1931 19 662 16 346
Heller SR 1988 0 40 1 47
Johansson T 2016 5 148 4 189
Khunti K 2012 15 437 11 387
Kreln SL 2004 6 123 10 123
McGowan P 2015 2 130 4 122
Mons U 2013 0 103 2 1M
Mew JP 2003 25 778 36 629
Odnoletkava | 2016 2 247 5 287
Perez-Escamilla R 2015 2 105 1 106
Piatt GA 2010 2 68 8 51
Piette JD 2000 1 124 4 124
Piette JD 2001 5 146 1 146
Rothman RL 2005 2 112 4 105
Rygo L2012 1 73 1 73
Sarkadi A 2004 1 38 1 38
Shibayama T 2007 1 B7 0 67
Sperl-Hillen J 2013 2 243 2 134
Taylor CB 2003 2 84 1 85
Thoolen B 2007 0 119 1 108
Thoolen BJ 2008 0 89 1 108
Wakefield BJ 2011 1] 93 1 107
Weinberger M 1995 8 204 6 71
Welschen LM 2013 4 76 1 78
Total (95% CI) 6892 6125
Total events 158 187

Heterogeneity, Chi®= 26 92, df= 41 (P = 0.96); F=0%
Test for overall effect 2= 2.93 (P =0.003)

6.9%  0.85[0.40,1.87]
1.0%  013[0.01,3.28]
20%  1.00(0.25,3.97]
2.8%  0.80(0.28, 2.89]
1.0%  0.50[0.05,534]
1.4%  0.74[0.13,4.327]
24% 061015 2.47]
1.0%  097[0.14,6.83]
07%  0.33[0.01,812]
0.5% 2.308(0.25 22.66]
25%  0.76(0.21, 2.80]
0.2% 300[012,7210]
44%  1.22[0.53, 2.84]
1.0%  089[0.13,6.01]
0.9%  0.54 [0.05,5.59]
20%  0.15[0.01,2.76]
0.8% 1.58(0.23,11.02]

103%  0.62[0.32,1.19)
0.7%  0.39[0.02,9.37]
1.7%  1.60(0.44, 564]
57%  1.21[0.56, 2.60]
4.8%  0.60(0.23,1.60]
20%  0.47(0.09,252
1.2%  0.20[0.01, 4.04]

19.5%  0.56[0.34,0.93]
24%  0.40(0.08, 2.04]
0.5% 2.02[0.18,21.83]
16% 018 (0.04, 0.86]
20%  0.25[0.03,2.21]
0.5% 5.00[0.58, 42.27]
20%  0.47(0.09, 2.51]
0.5% 1.00[0.08, 15.69]
0.5% 0.97 [0.06,15.02]
0.2% 3.00[012, 72.35]
1.3%  0.55(0.08, 3.67]
0.5% 202018, 2180
0.8%  0.30(0.01,7.35
07%  0.40[0.02 879
0.7%  0.38(0.02,9.24]
44%  0.46[0.17,1.29]
05% 411[047, 3580

100.0%  0.74[0.60, 0.90]

Risk Ratio
M-H, Fixed. 95% CI

Favours DSME Favours Usual care
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Ensure Safe & Effective Treatment

Present therapies

a-glucosidase inhibitors\
slow carbohydrate digestion

Colesevelam* V.
bile sequestrant N =
Pramlintide* &
amylin analogue j

Bromocriptine*
dopamine D2 agonist

—
~
GLP-1 receptoragonists :
enhanceincretin effect
DPP4 inhibitors
\_enhanceincretin effect /

Sulfonylureas
stimulate insulin secretion
Meglitinides

\_ stimulate insulin secretion Y,

. =

Metformin
counters insulin resistance
reduces glucose production

( Insulin

increases glucose uptake,
decreases glucose output,
_ decreases lipolysis Y, Blood
p

Thiazolidinediones glucose
increase insulin sensitivity
-

'
SGLT2 inhibitors
glucosuric effect

\

Bailey CJ & Day C Br Med Bul/2018;126:123-137




Technology for Developing Pharmacologic Therapy

Peptide

Peptide

multi- &—
agonists

Oral
peptides

—

Drucker DJ Diabetes Care 2024 https://doi.org/10.2337/dci24-0003

agonists \ r GLP-1 \

medicines

O

J




Pancreatic Gene Therapy (PGTx) to Modify Islet Function
Potential for durable improvement in metabolic health

GLP-1RA PGTX, driven by the insulin promoter, may offer Pancreas is readily accessible via endoscopic ultrasound,
differentiated benefit via durable local production of GLP-1RA and local delivery enables PGTx feasibility and safety
o0

Insulin .

‘\

AAV with GLP-1RA
Therapeutic Transgene

Rajagopalan H et al Disease Digestive Week 2024. Washington DC 19-21 May 2024



Pancreatic Gene Therapy (PGTx) to Modify Islet Function
Potential for durable improvement in metabolic health

GLP-1RA PGTX, driven by the insulin promoter, may offer

differentiated benefit via durable local production of GLP-1RA

Islet
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Rajagopalan H et al Disease Digestive Week 2024. Washington DC 19-21 May 2024



Ensure Safe & Effective Treatment
Improving Treatment Adherence

Diabetic patients take 40-50% of what they are prescribed

r Nonadherence 1

Cost Poor results

L More drugs J

Factors contributing to drug
adherence:

Socio-economic
Condition/co-morbidity related
Therapy related

Patient related

Health care provider/System

Adapted from D’Alessio D. Presented at the 60° EASD Annual Meeting, Madrid, Spain, September 9-13, 2024




Ensure Safe &
Effective
Treatment

Improving Treatment
Adherence

Khunti K et al Diabetes Obes Metab.
2017;1-11
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E nS u re Safe & A data-to-action framework Attainment of multiple goals

: q : HDbA . <6.5-7% (48-53 mmol/mol)
aimed at enabling attainment 28
- f multiol Is throush: BP <130-140/80-90 mmHg
Effe Ct ive of multiple goals through: LDL-C <1.8-2.6 mmol/L (70-100 mg/dL)
Essential medications (e.g. statins, RASI)
1. patient empowerment Reduced complications, hospitalizations, and g

2. early intervention
Treatment 3. withyontgoing ;[Iata collection Monitor trends and dis
ImprOVing Data L(:)Iiirgleusence practice and
Collection & Monitoring

Nonphysician staff

Evaluation
Linkage to EMR Eﬂﬂtﬂmeﬂt
Benchmark performance mpowerment
Identify care gaps
Evaluate effectiveness
Track secular trends

1

Finances and resources
Capacity building
Incentives and policies

Chan JCN et al. Diabetes Care
2019;42:2022-2031




Diabetes
Registries

Enabling high quality diabetes care

European
Diabetes Forum

Ensure Safe & Effective Treatment
Improving Data Collection & Monitoring

9 — Joint action
I m JACARDI cardiovascular diseases

and diabetes

WPO7
Data availability, quality,
accessibility and sharing

Accurately monitoring risk factors, prevalence and progress of diseases Is essential to
identify health challenges and disparities.

The pilot projects in this focus area aim to improve data quality, collection methods and
analysis for cardiovascular diseases and diabetes. This 1s achieved through
standardization and harmonization of the data, which allows for better comparisons
between countries and helps to pinpoint opportunities for improving quality care from
the patient's perspective.
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Technology for

the More .

Efficient Early

Diagnosis ECIZEIEI\CI)TI{EI!E
natureresearch

l'l} Cheack forupdatssl

OPEN  Early detection of type 2
diabetes mellitus using machine
learning-based prediction models

Leon KopitarZ'™, Primoz Kocbek™2, Leona Cilar?, Aziz Sheikh*® & Gregor Stiglic’?




TeCh nOIO gy for nature communications a
the_ IYIore Opportunistic detection of type 2.di'abetes
Efficient Early using deep learning from frontal chest
: : radiographs
Diagnosis
[ twmobisen | | [ menmpoLsen Actual HoATc vs DL Predicted HbATe

£
&
<
=z
[=]
ol
=

DL Predicted HbA1c (%)
-~

‘ T2D Positive

Pyrros A et al Nat Commun. ]
2023;14.4039 False Negative

8 2
Actual HbA1c (%)



Technology for the More Efficient

An extensive Analysis of Texture Feature Extractors to

Accuracy (%)

Detect Diabetes Using Facial Specific Regions

Ima (H)

Image \-\éidth w)

—_ Best accuracies of the eight texture feature extractors using k-NN and SVM

99.02%

T
|
. s
B0%

IGH GLCM LBP VT Gaussian Steerable  Gabor MRF
Texture feature extractor

Shu T et al Comp Biol Med2017;83:69-83

A Tongue
Prediab

Li J et al J Biomed Inform2021;115:103693



Technology for
the More
Efficient Early
Diagnosis of
Diabetic
Retinopathy

Kong M et al Endocrinol Metab
2024;39:416-424

Classification of Diabetic Retinopathy using Convolutional Neural Network
1. Image input

P r—

Input
Iuyur!

Hidden layers

A

2. Image processing

Probability

No DR (0%)

Mild NPDR (1.5%)
Mod NPDR (19.4%)
Severe NPDR (66.4%)
PDR (12.7%)



Technology to Support Patient’'s Empowerment
An Integrated Digital Health Care Platform for Diabetes Management With Al-Based Dietary Management - : 48-Week
Results From a Randomized Controlled Trial

Design and Methods ‘

Integrated . i =
St;’éar?:ealth Care O ~ Iﬂ “TE "’ W
Platform

o=

3"t

@ A 48-week, open-label, randomized, multicenter clinical
trial, involving adults with type 2 diabetes (T2D) who had
HbA,, 7.0-8.5% and BMI 223 kg/m?.

@ Group A received routine diabetes care (n = 99); group B
used the digital integrated health care platform by
themselves (n = 97); group C used the platform with
feedback from medical staff and intermittently applied
personal continuous glucose monitoring (n = 98); in a 1:1:1
ratio.

@ Primary end point: the difference of change in HbA, from
baseline to 24 weeks between groups A and B.

Lee Y-B et al Diabetes Care 2023;46:959-966



Technology to Ensure Safe & Effective Treatments

The PwD easily use the
monitoring system and
share their glucose

readings

On-demand, remote access
to glucose reports to
uncover trends and pattern
and improve workflow

PwD directly populate their
electronic health chart

PwD share their glucose levels with family
members



Technology to Ensure Safe & Effective Treatments

Prediction of Metabolic Subphenotypes of T2DM via Continuous Glucose Monitoring and Machine Learning

—

Validation on
independent cohort
at research unit
n=24

Translation =
at home + CGM
N=29

Gold-standard
Muscle IR and pB-cell
dl” function tests

Step 1

Validation of muscle IR
and B-cell function
prediction from OGTT
at research unit

CTRU CGM

Correlation between CTRU
venous with CTRU CGM to
determine the feasibility of
translation to at-home testing

Trained
ML model

% (-] CoM
Glucose t i ; :
Measuring SSPG for IS oo o Correlation Validation
and disposition index ~ ‘r_u .
CTRU for B-cell function Plasma sample
CTRU plasma
Home CGM 1 Home CGM 2
= P Combine results to get one
Translation to Step 4 'ransatonto representative glucose time
Step 3 at-home test at-home test series for each person
Home

Metwally AA, et al. Nat Biomed Eng. 2024 Dec 23. Online ahead of print.

IS
Muscle IR <

G-

B-cell
function

<

Dysfunction



Technology to Drive Precision Diabetes Medicine

Health Status

o
‘Qﬁx— Physical Activity %

<

Subramanian et al. / Trans/ Med 2020;18:472



Technology to Ensure
Safe & Effective
Treatments

Zhang K et al Nature Medicine
2025;31:45-59

Al-driven synthesis planning and automation in drug discovery

a Synthesis planning b Automated synthesis

Al-powered software
« Synthesis planning

<> N O » Experiment process
] planning

Experiment execution
» Robotic systems
+ Laboratory automation

» Data-driven Al methods

« Hybrid expert-Al
systems (Al + rule-based)

+ Collaborating with
chemists on specific
challenges

Reaction prediction

Retrosynthetic analysis

Result analysis

« Target molecule

» Reaction condition
optimization

O Building block O Intermediate — Synthesis route

¢ Reaction (O Target molecule - -» Inference process



Technology to Ensure Al-driven MOA prediction using high-content screening and multiomics data
Safe & Effective a b c
Treatments gzg ggﬁ
Drugs with . - 000 Drugs with
known MOAs Multhomics — i unknown MOAs
detection Al training
®®@®
®@e |
Marker staining Wl\& W, @@®
Hv;,.;@ ®|®®
Predmtm)rgodel
®®e
F}ell r_norpholcgy
imaging
siRNA CRISPR E%
Zhang K et al Nature Medicine Genome-wide gene gg\%h;g:ﬂlﬂ:gﬂledge MOAs
2025:31:45-59 expression perturbations knowledge




Technology to Ensure Al to enhance both clinical trial processes and real-world medical practice

Safe & Effective a Tralning process

Treatments
B ) (

Al-LLM

b validation and prediction process

Comparison with real

! data of clinical trials and !
Prediction of therapeutic prediction quality control Real data from clinical trials of
response, survival intervals | - P ||| therapeutic response, survival
and adverse events intervals and adverse events
Fine-tuning
,_
ég Smart preclinical study
1— —_—
( __ Clll;lil Smart clinical trials
, . trial data
Zhang K et al Nature Medicine = Trained Al-LLM

2025;31:45-59



e
Artificial Intelligence for Diabetes Care

OPPORTUNITIES

Artificial-intelligence-driven
diabetes care

Sheng B et al Lancet Diab Endocrinol2024,;12:569-595



Artificial Intelligence for Diabetes Care

OPPORTUNITIES CHALLENGES
Artificial-intelligence-driven . _ .
diabetes care 3t NPzt Performance
ol tificial geners 5G Ensuring accuracy and

generalisability of models

Sheng B et al Lancet Diab Endocrinol2024,;12:569-595
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