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ESM Section 1: Estimating the odds ratio of developing type 1 diabetes for an N-fold
change in the level of each autoantibody type

Since we fit a logistic regression model to the natural log transformed harmonized autoantibody
levels (x) to predict the development of type 1 diabetes, the log odds can be expressed as:

p
t=log <E) = Bo + Beapa * In(Xgapa) + Biaa * In(x1aa) + Bra—za * In(xja-24)

where Bg, Seapa> Braa> and Br4_24 are the beta coefficients of the fitted logistic regression
model, X;apa»> X144, and x;4_5 4 are the harmonized autoantibody levels for GADA, TAA, and

IA-2A, respectively. The odds of developing type 1 diabetes can then be written as et = lfp:

= exp(fo) - eXp(ﬁGADA ) ln(xGADA)) - eXp(Braa - In(x144)) - exp(Betajs_z4 - In(x14-24))
- exp(Bo) - exp(In(xgapa))Feara - exp(In(x;,4)) P44 - exp(In(x;4_,4))Pra-2a
= exp(Betao) . (xGADA)ﬂGADA . (xIAA)BIAA . (xIA—ZA)BIA_ZA

If we hold two of the autoantibody levels fixed (e.g., x;44 and x;4_,4), the odds for developing
type 1 diabetes for two different values of GADA (xgapa and ygapa ) are:

odds(Xgapa) = exp(Bo) * (¥gapa)Pe4P4 - (x14)P144 + (x14_p4)P1A-24

0dds(Ygapa) = exp(Bo) * (Vapa)PeaP4 « (x;40)P1a4 « (xx4_5,)P1a-24

and the odds ratio of developing type 1 diabetes for the two different GADA levels is:

odds(xgapa) (Xgapa)Pcapa XGADA

Similarly for IAA and IA2A, we have these expressions for the odds ratios:

0dds(Yiaa) _ (Viaa)P14a <yIAA)BIAA

odds(x;4,4) B (x744)P1a4 B X144

Odds(yIA—ZA) _ (yIA_ZA)BIA—zA B <yIA—2A)BIA‘2A

odds(x;g-24)  (Xja—24)P1a-24 \x;4_34

Supplemental Figure S10 plots the odds ratios (ORs) of developing type 1 diabetes for an N = 1-,
2-, 5-, and 10-fold increase in the level of GADA, IAA, and IA-2A separately for an observation
interval of W=1 year and a follow-up time of T=5 years. In other words, Y;aps = N Xcapa,
Viaa = N Xpaa,and Vig_24 = N x;4_54 for N=1, 2, 5, and 10. The beta coefficient values are
shown in Supplemental Figure S9.
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ESM Figure 1: Study cohort selection flowchart. IAA indicates insulin autoantibodies; GADA,
glutamic acid decarboxylase autoantibodies; and IA-2A, insulinoma-associated antigen-2
autoantibodies.
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ESM Figure 2: Illustration of the relative temporal relationships between baseline, the initial
visit of seroconversion, the confirmatory visit of seroconversion (“Time 0”), the follow-up
observation (T), and the outcome event: either diabetes diagnosis or end of follow up.
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ESM Figure 3: Illustration of the relative temporal relationships between baseline, the initial
visit of seroconversion, the confirmatory visit of seroconversion, a third visit with a time interval
W years after the confirmatory visit (“Time 07), the follow-up observation (T), and the outcome
event: either diabetes diagnosis or end of follow up.



Variable Coefficient Odds Ratio (95% Cl) P-Value .
DS_BABYDIAB 0.3871 1.47(0.60-3.59) 0.395 I E I
DS_DAISY 0.8141 2.26(1.20-4.24) 0.011 |
DS_DEWIT 0.0856  1.09 (0.63-1.88) 0.759 — -
DS_DIPIS -0.9019  0.41(0.19-0.89) 0.024 -
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AgeSeroconversion_confirmatory -0.2080 0.81(0.62-1.06) 0.124 E
GADA_Level_initial -0.0758  0.93 (0.86-1.00) 0.050 i
IA2A_Level_initial 0.0267 1.03(0.94-1.13) 0.578 i
IAA_Level_initial 0.0813  1.08 (1.02-1.15) 0.009 !
GADA_Level_confirmatory 0.2804 1.32(1.22-1.44) <0.0001 E
IA2A_Level_confirmatory 0.3046 1.36(1.25-1.47) <0.0001 E
IAA_Level_confirmatory 0.1377 1.15(1.07-1.24) <0.0001 E
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ESM Figure 4: Forest plot of the multivariable logistic regression model for predicting type 1
diabetes onset using the “Baseline + [Ab Levels (initial + confirmatory)” covariate set. The
prediction start time (“Time 0”’) was the seroconversion confirmatory visit. Follow-up
observation was T=10 years. The variable name, beta coefficients, odds ratios, 95% confidence
intervals, and P-values, are shown. DS indicates data source.

The following set of logistic regression model assumptions were checked for this model:
e The dependent (response) variable (type 1 diabetes onset) was binary and only had two values: 0

and 1.

e Linearity of the independent (predictor) variables and log odds was checked using the Box-
Tidwell test (p-values of the interaction terms were not significant and ranged from 0.054-0.925).
e Using a threshold of 0.005 for Cook's Distance, only 1.4% of the data points were highly

influential outliers.

e There was no severe multicollinearity among the independent (predictor) variables as measured
using the variance inflation factor (VIF ranged from 1.1-3.6 and were under the suggested

threshold of 5.0).

The observations were independent since they were from different subjects; a deviance residual
versus index number plot also confirmed independence of the errors.

The data set has 1403 samples (503 cases) which exceeded the guidance of a minimum of 10
samples (of the minority class) per predictor variable: (503 > 19*10).
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ESM Figure 5: Number of subjects diagnosed with diabetes, not diagnosed with diabetes, and
censored (loss to follow-up) for different follow-up observations (T) ranging from T=1 year to
T=15 years. The prediction start time (“Time 0”’) was the confirmatory visit of seroconversion.
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ESM Figure 6: Number of subjects diagnosed and not diagnosed with diabetes for different
intervals from confirmatory visit to next test (W) ranging from 0.25 to 5 years based on the
maximum follow-up observation available for each subject.
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Odds ratios (ORs) of type 1 diabetes onset for the GADA, [A-2A, and TAA islet

autoantibody levels at the third visit as a function of follow-up observation (T, ranging from 1 to
15 years along the horizontal axis) and interval from confirmatory visit to next test (W, ranging
from 0.25 to 5 years along the vertical axis). The prediction time point (“Time 0”’) was the time
of the third visit (confirmatory visit + W). The follow-up observation starts from the prediction
time point. All prediction models used just 3 covariates: GADA, [A-2A, and IAA levels from the
third visit. Statistically significant (p-value < 0.01) ORs are shown in black text; values in gray
italics text are not statistically significant. The percentage of subjects positive for each islet
autoantibody at “Time 0” is shown under the “IAb Positivity” column.
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ESM Figure 8: Beta coefficients for the GADA, [A-2A, and TAA islet autoantibody levels at the
third visit as a function of follow-up observation (T, ranging from 1 to 15 years along the
horizontal axis) and interval from confirmatory visit to next test (W, ranging from 0.25 to 5 years
along the vertical axis). The prediction time point (“Time 0”’) was the time of the third visit
(confirmatory visit + W). The follow-up observation starts from the prediction time point. All
prediction models used just 3 covariates: GADA, [A-2A, and IAA levels from the third visit.
Statistically significant (p-value < 0.01) coefficients are shown in black text; values in gray
italics text are not statistically significant. The percentage of subjects positive for each islet
autoantibody at “Time 0” is shown under the “IAb Positivity” column.
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0.7706
0.7737
0.7779
0.7727
0.7693
0.7754
0.7836
0.7867
0.7828

10

0.7571
0.7690
0.7728
0.7762
0.7741
0.7704
0.7764
0.7854
0.7875
0.7819

11

0.7569
0.7698
0.7748
0.7783
0.7737
0.7746
0.7790
0.7893
0.7911
0.7867

12

0.7516
0.7633
0.7698
0.7746
0.7697
0.7711
0.7746
0.7855
0.7861
0.7800

13

0.7456
0.7559
0.7632
0.7680
0.7650
0.7718
0.7720
0.7838
0.7825
0.7763

14

0.7390
0.7506
0.7573
0.7618
0.7586
0.7681
0.7657
0.7761
0.7797
0.7725

ESM Table 1: Type 1 diabetes prediction performance (in [IPCW concordance index) for
different follow-up observations (T), ranging from T = 1 to 15 years, along the horizontal axis
and different intervals from confirmatory visit to the next test (W), ranging from W = 0.25 to 5
years, along the vertical axis (W = 0 is the confirmatory visit). The prediction time point (“Time

0”) was the time of the third visit (confirmatory visit + W). The follow-up observation starts

15

0.7370
0.7496
0.7535
0.7618
0.7558
0.7626
0.7630
0.7740
0.7743
0.7610

from the prediction time point. All prediction models used just 3 covariates: GADA, [A-2A, and

IAA levels from the third visit. [IPCW indicates inverse probability censored weighting.
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