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Supplementary Table 1. Sensitivity (Se), Specificity (Sp), and Youden’s index (J) for each risk factor to predict any IA, IAA-IA or GADA-IA 
at age of 2 years or progression to T1D at 1 year from the appearance of multiple autoantibodies. 
 

 At age of 2 years At 1 year 
 Any IA IAA-IA GADA-IA Progression to T1D 
Risk Factor Se Sp J Se Sp J Se Sp J Se Sp J 
Family History (FDR vs. GP) 0.235 0.886 0.120 0.225 0.886 0.111 0.226 0.886 0.111    
Sex (Female vs. Male) 0.543 0.491 0.034 0.584 0.491 0.075 0.478 0.491 -0.031 0.499 0.571 0.071 
HLA Genotype (DR3/4 vs. 
others) 0.520 0.612 0.132 0.530 0.612 0.142 0.461 0.612 0.073    
Probiotics introduction age 
(< 28 days vs. ≥ 28 days) 0.937 0.075 0.011 0.928 0.075 0.003 0.941 0.075 0.016    
Weight z-score at 12 months 
(≥ median vs. < median) 0.526 0.503 0.028 0.496 0.503 -0.001 0.570 0.503 0.072    
First infant formula type 
during the first 7 days of life 
(Extensively hydrolyzed vs. 
other) 0.060 0.973 0.033 0.066 0.973 0.039 0.061 0.973 0.034    
First infant formula type 
during the first 3 months of 
life (Extensively hydrolyzed 
vs. other) 0.068 0.967 0.034 0.072 0.967 0.039 0.075 0.967 0.041    
Age at multiple persistent 
confirmed autoantibodies 
(months) (≥ median vs. < 
median)          0.852 0.523 0.375 
Type of first autoantibody 
(Two or more autoantibodies 
vs. one)          0.499 0.760 0.259 
rs1004446 (INS) 0.437 0.602 0.039 0.465 0.602 0.067 0.460 0.602 0.062 0.618 0.534 0.153 
rs10517086 0.528 0.507 0.035 0.541 0.507 0.049 0.552 0.493 0.045 0.651 0.469 0.119 
rs1534422          0.765 0.283 0.048 
rs2327832 (TNFAIP3)          0.516 0.671 0.187 
rs1143678 (ITGAM) 0.737 0.267 0.004 0.722 0.267 -0.010 0.807 0.267 0.074    
rs12708716 (CLEC16A) 0.480 0.564 0.044 0.446 0.564 0.010 0.476 0.564 0.040    
rs2292239 (ERBB3) 0.649 0.462 0.111 0.664 0.462 0.127 0.654 0.462 0.116    
rs2476601 (PTPN22) 0.327 0.798 0.125 0.315 0.798 0.113 0.393 0.798 0.191    
rs2816316 (RGS1) 0.327 0.670 -0.003 0.302 0.670 -0.028 0.314 0.670 -0.016    
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rs3184504 (SH2B3) 0.746 0.308 0.054 0.722 0.308 0.030 0.789 0.308 0.097    
rs4597342 (ITGAM) 0.596 0.439 0.036 0.463 0.561 0.024 0.702 0.439 0.142    
rs4948088 (COBL) 0.947 0.088 0.035 0.960 0.088 0.048 0.928 0.088 0.016    
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Supplementary Table 2. Sensitivity (Se), Specificity (Sp), and Youden’s index (J) for each risk factor to predict any IA, IAA-IA, or GADA-
IA at age of 10 years or progression to T1D at 5 years from the appearance of multiple autoantibodies. 
 

 At age of 10 years At 5 years 
 Any IA IAA-IA GADA-IA Progression to T1D 
Risk Factor Se Sp J Se Sp J Se Sp J Se Sp J 
Family History (FDR vs. GP) 0.180 0.888 0.068 0.208 0.888 0.095 0.153 0.888 0.041    
Sex (Female vs. Male) 0.545 0.504 0.049 0.571 0.504 0.074 0.517 0.504 0.021 0.503 0.630 0.132 
HLA Genotype (DR3/4 vs. 
others) 0.481 0.624 0.105 0.489 0.624 0.113 0.467 0.624 0.091    
Probiotics introduction age 
(< 28 days vs. ≥ 28 days) 0.938 0.051 -0.011 0.955 0.051 0.006 0.936 0.051 -0.013    
Weight z-score at 12 months 
(≥ median vs. < median) 0.542 0.490 0.032 0.523 0.490 0.013 0.571 0.490 0.060    
First infant formula type 
during the first 7 days of life 
(Extensively hydrolyzed vs. 
other) 0.044 0.955 -0.001 0.054 0.955 0.010 0.043 0.955 -0.002    
First infant formula type 
during the first 3 months of 
life (Extensively hydrolyzed 
vs. other) 0.050 0.944 -0.006 0.057 0.944 0.002 0.045 0.944 -0.010    
Age at multiple persistent 
confirmed autoantibodies 
(months) (≥ median vs. < 
median)          0.731 0.385 0.117 
Type of first autoantibody 
(Two or more autoantibodies 
vs. one)          0.334 0.763 0.097 
rs1004446 (INS) 0.446 0.600 0.046 0.479 0.600 0.078 0.402 0.600 0.001 0.478 0.519 -0.004 
rs10517086 0.504 0.535 0.040 0.496 0.535 0.031 0.519 0.465 -0.016 0.585 0.533 0.118 
rs1534422          0.772 0.304 0.076 
rs2327832 (TNFAIP3)          0.375 0.689 0.064 
rs1143678 (ITGAM) 0.734 0.277 0.011 0.735 0.277 0.011 0.730 0.277 0.007    
rs12708716 (CLEC16A) 0.468 0.567 0.035 0.450 0.567 0.017 0.477 0.567 0.044    
rs2292239 (ERBB3) 0.597 0.468 0.065 0.591 0.468 0.059 0.594 0.468 0.062    
rs2476601 (PTPN22) 0.288 0.789 0.077 0.295 0.789 0.085 0.283 0.789 0.072    
rs2816316 (RGS1) 0.352 0.674 0.025 0.343 0.674 0.017 0.347 0.674 0.021    
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rs3184504 (SH2B3) 0.764 0.327 0.091 0.755 0.327 0.082 0.771 0.327 0.098    
rs4597342 (ITGAM) 0.575 0.432 0.007 0.476 0.568 0.044 0.598 0.432 0.030    
rs4948088 (COBL) 0.935 0.080 0.015 0.941 0.080 0.021 0.929 0.080 0.009    
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Supplementary Table 3. Area under the curve of ROC curve (AUC) and Youden’s index (J) of each prediction model, together with 
incremental AUC (∆ AUC) and J (∆ J) introduced by the newly added risk factor in each prediction model factor to predict any IA, IAA-IA, 
or GADA-IA at age of 2 years or progression to T1D at 1 year from the appearance of multiple autoantibodies. 
 

 At age of 2 years At 1 year 
 Any IA IAA-IA GADA-IA Progression to T1D 
# of 
risk 
factors 
in the 
model 

Newly 
added risk 
factor AUC 

∆ 
(AUC) J ∆ (J)

Newly 
added risk 
factor AUC

∆ 
(AUC) J ∆ (J) 

Newly 
added risk 
factor AUC

∆ 
(AUC) J ∆ (J)

Newly 
added risk 
factor AUC

∆ 
(AUC) J ∆ (J) 

1 Family 
History 

0.564 N/A 0.126 N/A Family 
History 

0.560 N/A 0.128 N/A rs3184504 
(SH2B3) 

0.578 N/A 0.114 N/A Age at 
multiple IA 

0.757 N/A 0.493 N/A 

2 HLA 
Genotype 

0.626 0.062 0.186 0.060 HLA 
Genotype 

0.651 0.092 0.224 0.095 rs2476601 
(PTPN22) 

0.633 0.055 0.226 0.112 Type of first 
autoantibody

0.757 0.001 0.435 -0.058 

3 rs2476601 
(PTPN22) 

0.650 0.024 0.217 0.032 rs2476601 
(PTPN22) 

0.681 0.030 0.253 0.029 HLA 
Genotype 

0.641 0.008 0.243 0.017 rs1534422 0.756 -0.002 0.405 -0.030 

4 rs3184504 
(SH2B3) 

0.662 0.012 0.228 0.011 rs1004446 
(INS) 

0.686 0.005 0.284 0.031 Family 
History 

0.655 0.013 0.250 0.007 Sex 0.755 -0.001 0.424 0.019 

5 rs1004446 
(INS) 

0.662 0 0.239 0.011 rs3184504 
(SH2B3) 

0.697 0.011 0.303 0.019 Weight z-
score at 12 
months 

0.669 0.014 0.283 0.033 rs2327832 
(TNFAIP3) 

0.763 0.008 0.434 0.010 

6 Weight z-
score at 12 
months 

0.662 -0.001 0.250 0.011 Sex 0.704 0.007 0.316 0.013 rs12708716 
(CLEC16A
) 

0.671 0.002 0.288 0.005 rs1004446 
(INS) 

0.773 0.010 0.440 0.006 

7 rs2292239 
(ERBB3) 

0.670 0.008 0.256 0.006 Weight z-
score at 12 
months 

0.702 -0.002 0.321 0.005 rs2292239 
(ERBB3) 

0.683 0.012 0.292 0.004 rs10517086 0.781 0.008 0.472 0.032 

8 rs12708716 
(CLEC16A)

0.671 0.002 0.257 0.001 rs4948088 
(COBL) 

0.708 0.006 0.321 -0.001           

9 Sex 0.675 0.004 0.267 0.010 Probiotics 
introduction 
age  

0.704 -0.004 0.300 -0.021           

10 rs4948088 
(COBL) 

0.679 0.004 0.271 0.004                

11 Probiotics 
introduction 
age  

0.679 0 0.276 0.005                

12 First infant 
formula type 
during the 
first 3 

0.682 0.003 0.285 0.009                
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Supplementary Table 4. Area under the curve of ROC curve (AUC) and Youden’s index (J) of each prediction model, together with 
incremental AUC (∆ AUC) and J (∆ J) introduced by the newly added risk factor in each prediction model factor to predict any IA, IAA-IA or 
GADA-IA at age of 10 years or progression to T1D at 5 years from the appearance of multiple autoantibodies. 
 

 At age of 10 years At year 5 
 Any IA IAA-IA GADA-IA Progression to T1D 
# of 
risk 
factors 
in the 
model 

Newly added 
risk factor AUC 

∆ 
(AUC) J ∆ (J)

Newly added 
risk factor AUC

∆ 
(AUC) J ∆ (J)

Newly added 
risk factor AUC

∆ 
(AUC) J ∆ (J)

Newly added 
risk factor AUC

∆ 
(AUC) J ∆ (J) 

1 Family 
History 

0.535 N/A 0.068 N/A Family 
History 

0.551 N/A 0.095 N/A rs3184504 
(SH2B3) 

0.574 NA 0.099 N/A Age at 
multiple IA 

0.614 N/A 0.246 N/A 

2 HLA 
Genotype 

0.586 0.051 0.127 0.059 HLA 
Genotype 

0.625 0.074 0.182 0.086 rs2476601 
(PTPN22) 

0.582 0.008 0.122 0.023 Type of first 
autoantibody

0.615 0.002 0.209 -
0.037 

3 rs2476601 
(PTPN22) 

0.601 0.015 0.144 0.017 rs2476601 
(PTPN22) 

0.643 0.018 0.190 0.008 HLA 
Genotype 

0.605 0.023 0.147 0.025 rs1534422 0.642 0.026 0.261 0.052 

4 rs3184504 
(SH2B3) 

0.623 0.023 0.176 0.032 rs1004446 
(INS) 

0.650 0.007 0.226 0.036 Family 
History 

0.615 0.010 0.159 0.012 Sex 0.663 0.022 0.328 0.068 

5 rs1004446 
(INS) 

0.632 0.009 0.190 0.014 rs3184504 
(SH2B3) 

0.672 0.022 0.276 0.050 Weight z-
score at 12 
months 

0.626 0.011 0.185 0.027 rs2327832 
(TNFAIP3) 

0.661 -0.002 0.289 -
0.040 

6 Weight z-
score at 12 
months 

0.638 0.007 0.204 0.015 Sex 0.679 0.008 0.286 0.010 rs12708716 
(CLEC16A) 

0.634 0.008 0.212 0.027 rs1004446 
(INS) 

0.656 -0.005 0.287 -
0.002 

7 rs2292239 
(ERBB3) 

0.642 0.003 0.202 -
0.003

Weight z-
score at 12 
months 

0.682 0.003 0.289 0.003 rs2292239 
(ERBB3) 

0.639 0.005 0.199 -
0.013

rs10517086 0.660 0.004 0.294 0.007 

8 rs12708716 
(CLEC16A) 

0.646 0.004 0.211 0.010 rs4948088 
(COBL) 

0.684 0.002 0.297 0.008           

9 Sex 0.649 0.003 0.219 0.007 Probiotics 
introduction 
age  

0.683 -0.001 0.284 -
0.014

          

10 rs4948088 
(COBL) 

0.649 0 0.213 -
0.006

               

11 Probiotics 
introduction 
age  

0.647 -0.002 0.212 -
0.001

               

12 First infant 
formula type 
during the 
first 3 

0.644 -0.003 0.199 -
0.013
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Supplementary Figure 1. Sensitivity versus 1-Specificity of each TEDDY-identified risk factor to predict IA, IAA-IA, and GADA-IA (Panels 
A, B and C) at age of 2 years and to predict progression to T1D at 1 year from the appearance of multiple autoantibodies (Panel D). 
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Supplementary Figure 2. Sensitivity versus 1-Specificity of each TEDDY-identified risk factor to predict IA, IAA-IA, and GADA-IA (Panels 
A, B and C) at age of 10 years and to predict progression to T1D at 5 years from the appearance of multiple autoantibodies (Panel D). 
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