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2"d International Consensus on Precision Medicine

nature medicine

Consensus Statement httpss//dol.org/101038/541501-023-02502-5

Second international consensus report “Personalized or Individualized Medicine:

ongaps and opportunities for the clinical ; : ; :
translation of precision diabetes medicine is the final step of in th.e p rocess_of’ ,tranSIatmg
knowledge into practice

Tobias DK*, Merino J¥, ..., Morieri ML* et al | Nat. Medicine | 2023

T “The use of a person’s own data
to objectively gauge the efficacy,
safety, and tolerability of

o therapeutics, and, subjectively,
to tailor health recommendations
and/or medical decisions to the
~ individual’s preferences,
circumstances, and capabilities”.
Whaole
populations
Subgroups

'

“...Precision medicine emphasizes tailoring diagnostics or therapeutics to
subgroups of populations sharing similar characteristics” > minimizing
error and risk while maximizing efficacy”




2"d International Consensus on Precision Medicine

nature medicine

Consensus Statement https://dol.org/10.1038/s41591-023-02502-5
Second international consensus report
ongaps and opportunities for the clinical
translation of precision diabetes medicine

Pillars of precision medicine

Tobias DK*, Merino J¥, ..., Morieri ML* et al | Nat. Medicine | 2023
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Genetic predisposition of T1D

T1D occurs in individuals with a genetic predisposition, in whom disease onset and progression is
triggered by environmental or immunological events.
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Risk of Type 1 or 2 diabetes in relatives of affected patients

Substantial genetic contribution to the development of type 1 diabetes
> 40-60% monozygotic twin concordance, around 6—10% sibling risk.
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Progressive Development of Anti-Islet Autoimmunity and Diabetes
among monozygotic twins
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Genetic of T1D = HLA
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Phenotypic Variance in the HLA-DRBI - HLA-DQAI - HLA-DQBI Locus

Human leucocyte antigen (HLA) genes account for approximately 40-50% of familial predisposition

Most frequent HLA haplotypes associated with T1D (DR3-DQ2 and DR4-DQ8) are present in up to 90% of T1D

30% of T1D have both this haplotype combined (DR4-DQ8/DR3-DQ2) vs 2 % of the general population.

Redondo MJ, et al. Diabetes in America 2023 and Pediatric Diabetes. 2018



Genetic of T1D - HLA

The highest-risk HLA genotype (DR3/DR4-DQB1*03:02)
has an odds ratio of greater than 16 for the diagnosis of T1D by the age 15 years.

Finland —— 37.85 (15.40, 93.04)
Hungary - 78,60 (10,68, 578.51)
ltaly » 22.28 (2.94, 168.68)
Sardinia & 12.26 (9.01,16.69)
Slovenia _ 18,13 (4,29, 76.64)
Sweden - 22.16 (5.38, 91.26)
Turkey 55.69 (3.33, 931.57)
United Kingdom - 18.65 (11,89, 28.25)
US-DAISY - 17.26 (11.486, 25.99)
Us-HBLOI —— 9.37 (5.43, 16.18)
Hong Kong 42,77 (2,36, 775.16)
Fhilippines 4,25 (0.19, 95.54)
Singapore . 19,57 (1.10, 347.19)
Maxican American 16,20 (0,92, 284.79)
Summary = 16.59 (13.71, 20.08)
0 0E0se 1 2 5 10 100 1000

Odds ratio of the DR3/DR4 genotype

DR3/DR3 OR=6.32 (95% Cl,5.12—7.80)
DR4/DR4 OR=5.68 (95% Cl, 3.91-8.23)

Noble et al ; Curr Diab Rep (2011) 11:533-542



Genetic of T1D - HLA

DRB1-DQA1-DQB1 haplotypes most strongly associated with T1D in European descent populations

DRBI DQAI DQBI Controls (%) TID (%) OR 95% CI*

Predisposing haplotypes

04:05 03:01 03:02 0.2 2.5 11.37 2.71-47.68
04:01 03:01 03:02 45 28.1 8.39 5.97-11.80
03:01 05:01 02:01 12.5 34.1 3.64 2.89-4.58
04:02 03:01 03:02 1.0 3.5 3.63 1.76-7.49
Protective haplotypes

13:03 05:01 03:01 1.0 0.1 0.08 0.01-0.64
11:04 05:01 03:01 23 0.2 0.07 0.02-0.30
15:01 01:02 06:02 12.0 0.4 0.03 0.01-0.07
07:01 02:01 03:03 43 0.1 0.02 0.00-0.13
14:01 01:01 05:03 2.1 0.0 0.02 0.00-0.32

Prevalence T1D globally = 4/1000
Incidence from 0.1/100,000/year (China) to >20/100,000/year (Sardinia,Finland,Sweden,UK...)
(onset 18% < 20 yrs; 64% 20-59 years, 18%> 60 yrs)

Noble et al ; Curr Diab Rep (2011) -- Redondo et al LDE 2022 -- Erlich et al Diabetes 2008



Genetics use for prediction of auto-Ab development and T1D onset

T1D screening studies take advantage of the major genetic risk factors
-> genotyping for HLA-DR and HLA-DQ loci (combined with family history) and screening for autoantibodies.

* Diabetest Trial Net: First-degree relatives of T1D patients and includes autoantibody testing

Typel _ and (limited) genetic screen —> invited to participate in the trial (various interventions and
?i?:f"es? followed up for development of multiple Ab and progression to T1D)
).e - Antibody-positive individuals are included only if not carring the highly T1D-protective DR2

haplotype - DQB1*06:02 allele).

The Colorado Diabetes Autoimmunity Study in the Young (DAISY) study
Finnish Type 1 Diabetes Prediction and Prevention (DIPP) study
German BABYDIABand BABYDIET

Teddy - The Environmental Determinants of Diabetes in the Young

Example: Children considered to be at high genetic risk = those with HLA genotypes DR3/4-DQ8, DR4-DQ8/DR4-
DQS8, or DR3/3 and children who had 2 or more first-degree relatives with type 1 diabetes.

Salonen Lancet 2008 — Ziegler Diabetes 1999 — Ziegler JAMA 2013



Precision prediction of T1D — autoantibodies role

Development of Diabetes in Children at high genetic risk Stratified for Islet Autoantibody Outcome
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Studies: (N= Colorado, 1962; Finland, 8597; Germany, 2818). The Colorado Diabetes Autoimmunity Study in the Young (DAISY) study, the Finnish Type 1 Diabetes Prediction
and Prevention (DIPP) study, and the German BABYDIAB and BABYDIET studies.



DR3/DR4 prediction T1D onset among children with multiple Islet Autoantibodies

Progression to Diabetes From the Time of Seroconversion in Children With Multiple Islet Autoantibodies

Total cohort
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No. of events
No. at risk 585 257 70 8
Diabetes 236 95 20
Lost to follow-up 92 g2 42

Table 2. Predictors of Type 1 Diabetes After Seroconversion in Children With Multiple Islet
Autoantibodies

Bivariable Multivariable
10-Year Risk, % Hazard Ratio P Hazard Ratio P
Variable (95% CI) (95% CI) Value (95% Cl)a Value
Serocoversion age, y
<3 74.9(69.7-80.1) 172(1.36-217) 7 _ o,y 166(1.80209) 7 _ ..
=3 60.9 (51.5-70.3) 1 [Reference] 1 1 [Reference] 1
HLA genotype
DR3/DR4-DQ8 76.6(69.2-840) 140(1.12-1.73) 7 o5 135(1.09-1.68)7 -
Other 66.2 (60.2-72.2) 1 [Reference] 1 1 [Reference] 1
Sex
Girls 74.8(680-816) 130(1.05160) ] ,, 128(1.04-158)7 .,
Boys 65.7 (59.3-72.1) 1 [Reference] 1 1 [Reference] 1
No. of autoantibodies
3 721(665-77.7) 127(1.02159) 7]  ,, 1190951497
2 65.1 (56.3-73.9) 1 [Reference] 1 1 [Reference] 1

aMultivariable hazard rafio includes all listed variables (seroconversion age, human leukocyte antigen genotype, sex, num-
ber of autoantibodies).

Studies: (N= Colorado, 1962; Finland, 8597; Germany, 2818). The Colorado Diabetes Autoimmunity Study in the Young (DAISY) study, the Finnish Type 1 Diabetes Prediction

and Prevention (DIPP) study, and the German BABYDIAB and BABYDIET studies.



Genetic variants predicts development of the first autoantibody

Individual and combined ability of genetic and enviromental factor to predict Ab B
At age of 6 years ’;* '
Any IA IAA-first GADA-first S
Rick factor s Sp : e Sp : se  sp : 8,677 children enrolled from birth who carry HLA-
Family history (FDR vs. GP) 0214 0.886 0100 0226 0.886 0.112 0.93 0.886 0.079 susceptibility genotypes for development of islet
Sex (female vs. male) 0.547 0.491 0038 0.564 0.491 0055 0532 0481 0023 autoantibodies (IA) and type 1 diabetes (T1D)
HLA genotype (DR3/4 vs. others) 0.498 0.619 0.117 0485 0.619 0104 0484 0619 0.103
Probiotics introduction age (<28 days vs.
=28 days) 0.943 0.078 0020 0.945 0.078 0.023 0959 0.078 0.036
Weight z score at 12 months (=median vs.
<median) 0550 0.509 0059 0.511 0.502 0.020 0605 0509 0.114
First infant formula type during the first HLA genotype (DR3/4 vs. others) was the best predictor for
7 days of life (extensively hydrolyzed vs. other) 0.045 0.972 0017 0.056 0.972 0.028 0037 0972 0.009 Any IA (Youden’s index J = 0.117).

First infant formula type during the first
3 months of life (extensively hydrolyzed vs. other) 0.050 0.966 0.015 0.060 0.966 0025 0.041 0966 0.006 . . . .
: , . SNP rs2476601, in PTPN22, = best predictor for insulin
Age at multiple persistent confirmed

autoantibodies (months) (=median vs. <~median) autoantibodies (lAA) appearing first (lAA-flrSt) (J = 0123)

Type of first autoantibody (=2

autpantibodies vs. 1 autoantibody) weight at 1 year = best predictor for GAD autoantibodies

rs1004446 (INS) 0463 0.606 0069 0.4838 0.606 0.093 0416 0.606 0.022 (GADA)-first (J = 0.114).

rs10517086 0511 0.514 0025 0511 0.514 0025 0508 0.48 —0.006

rs1534422

r$2327832 (TNFAIP3) MVA model for Ab presence at 6 years
rs1143678 (ITGAM) 0.746 0.268 0014 0.726 0.268 —0006 0762 0.268 0.030 AUC= 0.678 (95%CIl 0.655, 0.701) for IA
rs12708716 (CLEC16A) 0475 0.561 0036 0.442 0561 0003 0480 0561 0.042 AUC = 0.707 (95% Cl 0.676, 0.739) for IAA-first
rs2292239 (ERBB3) 0624 0.472 0096 0.621 0.472 0093 0640 0472 0.112 AUC= 0.686 (95% Cl 0.651, 0.722) for GADA-first
rs2476601 (PTPN22) 0309 0.802 0111 0321 0.802 _0.123 0294 0.802 0.095

rs2816316 (RGS1) 0344 0.673 0016 0.328 0.673 0.000 0337 0.673 0.010

rs3184504 (SH2B3) 0755 0.315 0069 0.725 0.315 0.040 0791 0315 0.105

rs4597342 (ITGAM) 0582 0.436 0018 0.456 0.564 0020 0595 0.436 0031

rs4948088 (COBL) 0.936 0.086 0022 0.951 0.086 0.037 0921 0.086 0.008

TEDDY study - Kischer Diabetes Care 2019



Multiple loci (>75) are associated with risk of T1D

Genetic studies identified ca. 143 regions associated with susceptibility for T1D, comprising nearly 60-75

7.0

6.5

INS (Coding proinsulin)

&.0

55 PTPN22

25 /
o IL12RA52

Odds ratio

CTLA4

independent candidate genes.

L &)
TF

ILZRA
C10arf5a
*SH2B3
*EREB3
*COBL
*PTPM2
*CTRB1/2
*CLEC16A
CTLAM
IL1ERAP

PTPM22

. 1970-2000

Pochiot et al. Diabetes 2010

IL10
CCRSE
*CEorfi T3

FTPM2
*C1dorfi 81

cO69
14g22
TAGAP
“SMARCE1

CIOTNF&E
SIRPG
*THFAIF3
Ap15

2009

Candidate gene(s) and group index variant

Mumber of variants in group

0 100 200
1 | L
1 -4 PTPNZZ
rSTBONTSTT —4% G
2816314 — il
ey T Group
12712067 AP posterior
B ili
S0Te0 - prabability
IAGEGTET4 AT . 1.00
34435 SRS 0.75
231779~
B2 54025 — 0.50
rSTAEIETE ] CTLAS
THSE262T —)
VLT S I—
10081 —F CCRS
R e e —
re1479818 = Lz
b — —
51876142 PTGERS
rs7igeanig [ ANKADEE |
-1 BACHZ
2027290 — CENPW
TTO277T60 ~4 1
212405 ~4 ﬁa‘é
it M1 . —
HEFEH, i M| S—
ores —————i ]
44602 ] CCBLKZFT
re1 §TADE |
115873467
12729496 |
12723534 —
55173505 — 1L2AA
6602437 —
844714
r=847474 =
2018706 ——FW-S
rs10770140 =
3842740 —]
r=3842754 = e
rs3842781
re1 BOG0ET2T ] Le s )
rsi1163041
£71458332 ]
77508451 ] fKzre
reTRE316847 ] =
ST45371 15 e RACTT
e S— L —
LTy S
4300384 1432 2
71054000 ] |
r=1850628 =} mEGa
e
51 -1
rE12028068 il
151234 [T
e
e
574252450 ] =
seonnasen PTPN2
sB02E24 50 __mﬁ_
D i e |
12720356 = TYK2
e ;- R
[y S— - —
s —
sl -1
p-= I
<1 3048049 = ™
re2084g52 .
556178804 ] ICOSLG
rs75771834 ] -
rs229531 = CTOTNFS r
rsB135343 —1 J

Robertson et al. Nat Gen 2021



Risk genes for type 1 diabetes mostly encode proteins that impact immune system

Genes enc;odlng_

Genes encoding cytokines, receptors
kinases or or effector molecules
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Gene - gene interactions (HLA — non-HLA variants)

Table 1. T1D risk by HLA and
rs2476601 (PTPN22) genotype.

HLA Risk rs2476601 Genotype

GG AG AA
Low 1.0 2.56 6.76 Ratios (RR)
1.7 4.4 116 Absolute Risk
Medium 1.0 2.29 3.24 Ratios (RR)
6.9 15.8 224 Absolute Risk
High 1.0 1.67 237 Ratios (RR)
536 89.3 127.0  Absolute Risk

Non-HLA by HLA interactions

*Absolute Risk per 1,000 in a population with with cumulative incidence of 1%

Proportion of cases

1.0

0.8

0.2 0.4 0.6

0.0

All loci
—— HLA only

0.0

|
0.2

I T
0.4 0.6

Proportion of population

|
0.8

1.0

Modified from Clayton Plos Medicine 2009



Improve precise T1D prediction with GRS

Building of more precise T1D genetic risk scores

GRS2 Discovery:

T1DGC Genetic Data
GRS2 Validation:
6483 T1D
9246 Controls UK Biobank 500K Genetic

European Caucasian Data
SNP Imputation to develop DQ

haplotype tags 387 T1D
1885 T2D

Use T1D-specific features of 374077 controls
HLA DQ risk to construct GRS European Caucasian

Generate and validate
Calculate and add beta Add beta scores for improved genetic risk score

scores for DQ DQ haplotypes

haplotype interactions without interactions

Addition beta scores of non-DQ
HLA loci and non HLA loci

Interaction exists (Table 53)
/lbeta[meracuaﬂ “'h—---..,_,__‘_‘_“A

\Z(betahaplawe * “-ra) /‘

Mo interaction exists

GRS2 = + Z(betﬂazher-ﬂu *Npa) + Z(E‘Etamn-ﬂu *Myg)

Sharp Diabetes Care 2019



Tag/markers for HLA haplotypes

DQA1 | DQB1 | Freq* | Marker* r ggﬁg Beta
03:0X | 03:02 | 0154 | rs9275490 | 0.987 | 7.99 | 2.08
01.02 | 06:02 | 0.1437 | rs17843689 | 0.968 | 402 | 139
05:01 | 02:01 | 0.1314 | rs9273369 | 0.998 | 3.54 | 1.6
02:01 | 0202 | 0.1108 | rs17211699 | 0.985 | 162 | 048
05.05 | 03:01 | 0.1106 | rs9469200 | 0.975 | 097 | -0.03
01:0X | 05:01 | 0.1088 | rs10947332 | 0.994 | 063 | 046
03:0X | 03:01 | 0.0648 | rs1281935 | 0.882 | 053 | -0.63
01:03 | 06:03 | 0.0567 | rs62406889 | 0.968 | 052 | 065
02:01 | 03:03 | 0.0366 | rs28746898 | 0.955 | 047 | -0.76
04:01 | 04:02 | 0.0227 | rs12527228 | 0.956 | 041 | -0.89
01:0X | 05:03 | 0.0208 | rs1794265 | 0.990 | 027 | -131
03:02 | 03:03 | 0.0079 | rs9405117 | 0.956 | 024 | -143
01:02 | 06:09 | 0.0071 | rs16822632 | 0.954 | 011 | 221
01:03 | 06:01 | 0.0066 | rs117806464 | 0.986 | 009 | -2.41

*Frequency of HLA haplotypes in European-Americans (Klitz et al 2003 Tissue Antigens)
**Minor allele corresponds to the presence of the indicated haplotype

Sharp Diabetes Care 2019



Role of gene-gene interactions on T1D risk

DQB1*0&:0s
D@ AT 0103
DaB1*0e:01
DEAT*02:01-

D@B1*03:03 053
DQAT 01:0%-
DGB1-05:03 0.ro
DRAT01:02-
DaB1*06:02 0.73

GRS2= "~

\\
h Z (be[ﬂhapforype " nr'a} .

Interaction exists (Table S3)

T be tinteraction ——.

No interaction exists

e + Z(berﬂuthe’r HLA * nru) + Z(berunun HLA * nru)

).

DQATT03:0X- | DOAI*05:01- | DQA1*04:01- DQATT01:0X- | DQA1*03:02- DQAT*02:01- | DQAI*03:0X- | DRAT*05:03- | DGAT*01:03- |DQA1*01:02- | DQAI*01:03- | DQA1T*02:01- | DQAT*01:0X- | DQA1*01:02-
DaB1*03:02 DQB1*02:01 DQB1*04:02 DGEB1%05:01 DQB1*03:03 OTHER DaB1*02:02 DGEGB1=03:01 DEE1*03:01 DEB1*06:03 | DGB1*06:09 | DQB1*06:01 DEB1*03:03 | DQB1*05:03 | DQB1*06:02

DAT* 030X~

o aans 16.14 11.20 14.89 8.25 526 450 553 394 053 0.70 0.73
DAT*05:01-

oy annt 863 696 1969 10.16 3.24 318 1.31 114 394 008
ey 863 147 529 233 327 9.33 271 0.42 0.54
DAT*01:0X-

ey 16.14 6.95 529 241 6.36 3.33 0.86 588 0.29
DAT*03102-

s aans 1120 1969 233 636 - 3.00 3.37 250 122

ameR 1489 10.16 327 333 3.00 1.00 1.19 388 0.56
DE@AT*02:01-

oy nans 825 3.24 933 0.86 3.37 119 0.06 2588 0.79
DAT* 030X~

e 526 3.18 271 538 2.50 3.88 2.88 380 122
ot 450 131 042 029 1.22 0.56 0.79 1.22 027
D2 AT*01:03-

oot 553 114
DEAT*01:02-

1.75

Sharp Diabetes Care 2019



Improved prediction performance in test and validation dataset
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Frequency Density

Precision diagnostic in T1D with T1D GRS

Table 1-Simulated population-based prediction of T1D using HLA screening, the original T1D GRS, and the T1D GRS2

>

81 .1%: 83.9% T1D centile® Population centile®*® GR52 Specificity (%) Sensitivity (%) 1-<5pecificity (%) Youden index [j) T1D risk [%)***®
0254 E Coritidia R ' 5 70.2 11.68 69.5 04.8 30.5 0.643 0.9
; 10 79.4 12.36 78.9 89.4 21.1 0.683 1.3
D ' 25 90.6 13.45 50.4 77.5 9.6 0.679 2.4
0.15 50 95,8 14.60 96.7 53.7 3.3 0.505 4.7
75 99,1 15.65 99.1 30.2 0.9 0.293 9.1
i 90 99.8 16.54 99.8 13.2 0.2 0.130 15.7
0.05 - 95 99.9 17.06 99.9 7.2 0.1 0.072 22.8
0.00 - T1D centile® Population centile®*® GR51 Specificity (%) Sensitivity (%) 1-5pecificity (%) Youden index (j) T1D risk [%)***
? - - = = 5 53.3 13.48 51.9 95.9 48.1 0.478 0.6
10 60.7 14.06 63.9 92.5 36.1 0.564 0.8
B B 110 88.5% "82.7% 25 73.8 15.07 BL7 82.9 18.3 0.646 1.3
0254| @ Controls : 50 86.1 16.16 84.0 56.3 6.0 0.503 2.7
| 75 933 17.17 98.3 32.6 1.7 0.308 5.4
R : 90 96.5 17.83 99.5 18.3 0.5 0.178 9.9
0.15 95 97.8 18.19 99.8 9.0 0.2 0.088 11.8
& T1D centile® Risk category HLA type Specificity (%) Sensitivity (%) 1-5pecificity (%) Youden index (j) T1D risk [%)***
— Background Other 0.0 100.0 0.0 0.000 0.3
oy 57.0 Moderate DR3/3, DR4/X 79.1 77.0 23.0 0.561 0.6
0.00 - 81.1 High DR4/4 96.3 413 58.7 0.376 2.5
0 5 10 15 20 845 Very High DR3/4 97.2 37.0 63.1 0.342 3.8

GRS2

RiskofT1D is calculated assuminga 0.3% population prevalence of T1D. *T1Dcases inT1DGE. **Centile in UK Biobank European population. * **Risk of
T1D is calculated assuming a 0.3% population prevalence of T1D.

Sharp Diabetes Care 2019



GRS performance is higher for early onset of T1D
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Combined genetic and clinical information improve prediction of T1D risk

Time to T1D in multiple islet

autoantibody—positive (Ab+)
relatives of patients

08 1.0

06
1

proportion T 1D-free
04

0.2

<
o

n at risk

DPTRS >7 -- - -401
DPTRS <7, <10 yrs, GRS <0.25 —— 34
DPTRS <7, <10 yrs, GRS 20.25 — 145
DPTRS <7, 210 yrs, GRS <0.25 — 90
DPTRS <7, 210 yrs, GRS 20.25 - - 341

[ | | I

1 s 3 4 5
years from Ab+ determination
239 156 104 71 50
& 18 14 11 10
113 88 65 56 42
84 78 74 61 52
294 249 208 175 141

1,244 TrialNet participants genotyped with lllumina ImmunoChip (median [range] age at initial autoantibody determination 11.1 years [1.2-

51.8], 48% male, 80.5% non-Hispanic white, median follow-up 5.4 years).

DPT-1 Risk score= 1.569 x [log-BMI (kg/m:.)] - 0.056 x [age (years)] + 0.813 x [total glucose (mg/dl)/100] + 0.476 x [log—fasting C-peptide (ng/ml)] - 0.848 x [total C-peptide (ng/ml)/10]
Total glucose and total C-peptide, defined as the totals of OGTT postchallenge glucose and C-peptide values, were utilized — they correlated very well with the respective AUC (trapezoidal

rule) (r 0.99 for both).

Redondo Diabetes care 2018



Combined genetic and clinical information improve prediction of T1D risk
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n at nsk years from Ab+ determination
<35 yrs, GRS <0.295 — 202 145 102 77 65 51
<35yrs, GRS20.295 - = 27 14 8 6 3 2
=35yrs 62 45 35 29 23 21

Time from single to multiple islet autoantibody positivity (Ab+) in relatives of patients, by age (,35 vs. $35 years) and T1D GRS group (,0.295 vs. $0.295) (P = 0.0001). While the T1D GRS did
not further increase the predictive ability in participants aged $35 years, it was able to stratify risk in individuals aged ,35 years.

Redondo Diabetes care 2018



Performance of GRS-2 in different ancestries
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Precision medicine and equity of T1D

Prevalence Remaining life
expectancy if diagnosed
at age 10 yearsin 2021

Total* Age <20 years Age =20vyears Type1l Nontypel
diabetes, diabetes,
years yearst

Global 8423530 1476030 6947403 40 64

(8103139-8749702) (1412988-1542713) (6670019-7228108) (37-43)

High-income countries 4584200 525174 4059734 61 72

(4435431-4742083) (504759-547223) (3920799-4203710)  (57-65)

Upper-middle income countries 2049417 375345 1673363 43 67

(1968012-2128509) (356088-394971) (1606 286-1740203) (40-46)

Lower-middle income countries 1574314 499991 1074211 26 62

(1500333-1647053) (481241-519961) (1015460-1132039)  (23-28)

Low-income countries 215599 75521 140096 13 60

(199363-232056) (70901-80558) (127 473-152156) (12-15)

Remaining life expectancy for a 10-year-old individual diagnosed in a high-income country was
reduced by approximately 11 years and in a low-income country by 49 years
[Modelling using random-forest regression of published T1D mortality data]

Gregory, Lancet Diabetes Endocrinology 2022



Conclusions

e Genetic plays a major role in precision T1D (prediction and maybe prevention)
 Beyond HLA genotypes, polygenic-scores improve prediction of T1D.

* Prediction performances increase with our ability to better understand genetic
background (gene-gene interaction).

- Genetic data should inform and improve screening strategies.
* “Equity” is a main gaps in precision medicine needing to be addressed

* Large room for improvement for the use of genetics after T1D diagnosis
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