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tTGA tested by 4/30/2023: n = 7,008

Exclusions

HLA ineligible: n = 49

Overall Ab status indeterminate: n =95
Missing persisttGA atrisk age: n = 2
Participants in Germany due to
incomparable dietary fiber data: n = 432

F 3

Y

Final # of children included in the analysis: n = 6,520

Finland: n = 1584
Sweden: n=2127

USA: n =2809
Subjects with celiac disease Subjects diagnosed with CD within 5 years
autoimmunity: n=1,268 of celiac disease autoimmunity: n =479
Finland: n =280 | Finland: n = 85
Sweden: n =495 Sweden: n =224
USA: n =493 USA:n =170

Supplementary Figure 2: Flowchart of TEDDY participants included in this analysis.
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Supplementary Figure 3A. Nutrient intakes (from food and supplements, per 1000 kcal) by clinical visits (i.e. age in
months) based on repeated 3-day food records in the TEDDY study. Retinol equivalents is used in the vitamin A plot.
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Supplementary Figure 3B. Nutrient intakes (from food only, per 1000 kcal) by clinical visits (i.e. age in months) based on
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repeated 3-day food records in the TEDDY study. Retinol equivalents is used in the vitamin A plot.
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Folate Events Outcome HR (95% CI) P-value
1 years
Finland 52 CcD 0.98 (092, 1.03) 0.396
Finland 179 CDA 0.99 (097, 1.02) 0.720
Sweden 188 CcD 1.00 (098, 1.03) 0.696
Sweden 408 CDA 1.00 (099, 1.02) 0.625
usAa 140 cD t 1.01 (1.00, 1.03) 0.042
UsAa 374 CDA -+ 1.00 (099, 1.01) 0.675
2 years
Finland 52 CcD —t—  1.01 (0.97, 1.06) 0.610
Finland 180 CDA 1 1.01 (099, 1.04) 0.299
Sweden 189 cD —— 0.99 (095, 1.02) 0.451
Sweden 410 CDA -t 0.99 FD.Q?: 1 .01{ 0.179
Usa 140 CD - 1.00 (098, 1.01) 0.616
Usa 375 CDA -+ 1.00 (099, 1.01) 0.704
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Sweden 188 CcD —— 0.98 (095, 1.01) 0.174
Sweden 411 CDA —- 0.99 (0.97, 1.01) 0.372
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141 CcD 1.00 (099, 1.01) 0.611
Usa 377 CDA 1.00 (099, 1.00) 0.247
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Supplementary Figure 4. Associations between selected micronutrient intakes and the risks of celiac disease autoimmunity (CDA)
and celiac disease (CD). Cox proportional hazard ratios (HRs) reflect the association per 5-unit increment (panels A and D) or 1-unit
increment (panels B and C) in energy-adjusted intake (per 1000 kcal). [A] beta-carotene, retinol equivalent, vitamin E, vitamin K; [B]
pyridoxine, vitamin B12, vitamin C; [C] copper, selenium; [D] folate. Folate intake was analyzed within each country because the

value was not comparable across the countries.
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A
Iron Intake Events Outcome HR (95% CI) P-value
1st year
Food only 855 CDA - 0.99 (0.92, 1.07) 0.845
Food only 377 CDA-CD e 1.06 (0.96, 1.17) 0.253
Total 855 CDA B - 1.01(0.94, 1.09) 0.788
Total 377 CDA-CD K 1.08 (0.97,1.20) 0.169
2 years
Food only 956 CDA |+ 1.09 (0.98, 1.21) 0.094
Food only 377 CDA-CD ==t 1.05(0.88, 1.25) 0.573
Total 956 CDA Jo— 1.09(0.97,1.22) 0.149
Total 377 CDA-CD —fp— 1.02(0.84,1.24) 0.822
3 years
Food only 854 CDA e 1.14 (1.04, 1.26) 0.007
Food only 376 CDA-CD e 1.19(1.05, 1.35) 0.008
Total 954 CDA —— 1.12(1.01,1.25) 0.039
Total 376 CDA-CD —_— 1.22(1.05,1.43) 0.012
4 years
Food only 857 CDA e 1.23(1.13,1.35) <0.001
Food only 378 CDA-CD —— 1.30 (1.16, 1.46) <0.001
Total 957 CDA —— 1.23 (1.11,1.37) <0.001
Total 378 CDA-CD —+— 1.31(1.12,1.53) 0.001
5 years
Food only 859 CDA e 1.29(1.18,1.40) <0.001
Food only 376 CDA-CD —— 1.28 (1.14,1.44) <0.001
Total 859 CDA —— 1.22(1.10, 1.36) <0.001
Total 376 CDA-CD e 1.27 (1.08, 1.49) 0.003
13 years
Food only 857 CDA —— 1.28(1.18,1.40) <0.001
Food only 376 CDA-CD e 1.34 (1.20, 1.51) <0.001
Total 957 CDA —— 1.28 (1.15,1.42) <0.001
Total 376 CDA-CD —+——  1.38(1.18,1.80) <0.001
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Supplementary Figure 5. Associations between total iron intake (food only and total intake from food and supplements)
and the risk of celiac disease autoimmunity (CDA) and celiac disease diagnosis (CD) after four children diagnosed with
anemia before or shortly after CDA onset were removed from the model.



Longitudinal Micronutrient Exposure Reveals Country-Specific Associations with Risk of Celiac Disease in Genetically

Susceptible Children: The Prospective TEDDY Cohort. Yang J et al.
[A] [B]

Vitamin D Events Outcome HR (95% CI) P-value
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Finland 124 CDA —+— 1.01 (0.84, 1.20) 0.929
4 years Sweden 139 CD —— 1.17 (1.00, 1.38) 0.050
Food only 261 CcD —— 1.27(1.02, 1.58) 0.029 Sweden 289 CDA —+— 1.23 (1.10, 1.37) <0.001
Food only 629 CDA — 1.22(1.06, 1.41) 0.005 Usa 86 CcD —+—— 0.98 (0.68, 1.42) 0.929
Total 261 cD —— 1.24 (1.10, 1.39) <0.001 USA 216 CDA -T+— 1.10(0.87, 1.39) 0.410
Total 629 CDA - 1.25 (1.16, 1.35) <0.001

5 years
5 years F!'nlanr:l 41 cD + 0.94 (0.73, 1.19) 0.580
g %6 | 1202159 00% Crsed i coa | oseaiim ods
Total 308 CD ——  122(1.09,1.36) <0.001 USA 106 CD —t+— 1.01(0.75,1.37) 0.926
Total 741 CDA - 1.20 (1.12, 1.29) <0.001 usa 265 CDA ~f+— 1.08 (0.88, 1.33) 0.468
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Supplementary Figure 6. Sensitivity analysis on the associations between vitamin D intake and the risk of celiac disease
autoimmunity (CDA) and celiac disease diagnosis (CD) when both the intake and outcome were censored at 4 years of
age and again at 5 years of age. [A] food-only intake and total intake from food and supplements; all countries combined;
[B] total vitamin D intake by country.
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Iron intake Events Outcome HR (95% CI) P-value
Iron intake Events  Outcome HR (95% CI) P-value

4 years
4 years Finland 36 CD —— 0.45 (0.16, 1.32) 0.146
ooy w0 e |~ toamisy <o o Gz @A~ empeim omm
Food only 626 CDA —— 1.40 (1.24, 1.57) <0.001 Sweden 289 CDA —_— 1.86 (1.51, 2.30) <0.001
Total 260 CcD ——  1.36 (1.14, 1.62) <0.001 USA 85 cD —— 1.07 (0.69, 1.68) 0.753
Total 626 CDA - 1.34 (1.19, 1.51) <0.001 USA 214 CDA -1 1.00 (0.76, 1.30) 0.974
5 years § years
Food only 303 CD —— 144(1.23,1.68)  <0.001 Finand 1, e -~ 0.37(0.12,1.10)  0.072
Food anly 736 CDA —~—  1.38(1.24,155)  <0.001 onan jpes e ‘ 008 (04211 oM,
Total 303 cD ——  1.34(1.15,1.58)  <0.001 weden 81(1.38,2.37m)  <0.

. M . Sweden 331 CDA —— 1.79 (1.46, 2.21) <0.001

Total 736 CDA - 1.29(1.15,1.44)  <0.001 USA 105 cD e 1,13 (0.81, 1.58)  0.462

USA 263 CDA -+ 0.99 (0.79, 1.24) 0.904
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Supplementary Figure 7. Sensitivity analysis on the associations between iron intake and the risk of celiac disease
autoimmunity (CDA) and celiac disease diagnosis (CD) when both the intake and outcome were censored at 4 years of
age and again at 5 years of age. [A] food-only intake and total intake from food and supplements; all countries combined;
[B] total iron intake by country.
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Nutrients Events Outcome HR (95% CI) P-value
4 years

Beta Carotene 261 CD + 1.00(1.00, 1.00) 0.603
Beta Carotene 630 CDA + 1.00 (1.00, 1.00) 0.410
Retinol Equivalent 261 CD + 1.00(1.00, 1.00) 0.384
Retinol Equivalent 630 CDA + 1.00 (1.00, 1.00)  0.090
Vitamin E 261 CD * 0.97 (0.76, 1.24) 0.827
Vitamin E 630 CDA ——— 1.10(0.93,1.29) 0.259
Vitamin K 122 CD —— 0.95(0.90, 1.01)  0.117
Vitamin K 341 CDA — 0.98 (0.94,1.02) 0.377
5 years

Beta Carotene 306 CD + 1.00 (1.00, 1.00) 0.398
Beta Carotene 742 CDA + 1.00(1.00, 1.00) 0.498
Retinol Equivalent 306 CD + 1.00 (1.00, 1.00) 0.334
Retinol Equivalent 742 CDA + 1.00 (1.00, 1.00) 0.112
Vitamin E 306 CD s 1.02 (0.80, 1.30) 0.884
Vitamin E 742 CDA +—— 1.14(0.97,1.33) 0.106
Vitamin K 147 CD — 0.97 (0.93,1.02) 0.303
Vitamin K 410 CDA - 0.99 (0.96,1.03) 0.639
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Supplementary Figure 8. Sensitivity analysis on the associations between total intake of beta carotene, retinol equivalent,
vitamin E, and vitamin K (from food and supplements, all countries combined) and the risk of celiac disease autoimmunity

(CDA) and celiac disease diagnosis (CD) when both the intake and outcome were censored at 4 years of age and again

at 5 years of age.
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Supplementary Figure 9. Sensitivity analysis on the associations between total intake of pyridoxine, vitamin B12, and
vitamin C (from food and supplements, all countries combined) and the risk of celiac disease autoimmunity (CDA) and
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celiac disease diagnosis (CD) when both the intake and outcome were censored at 4 years of age and again at 5 years of

age.
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Nutrients Events Outcome HR (95% Cl) P-value
4 years

Selenium 225 CD + 0.98 (0.97, 1.00) 0.029
Selenium 505 CDA + 0.99 (0.98, 1.00) 0.054
Copper 122 CD + 1.59 (0.57, 4.40) 0.373
Copper 341 CDA —— 1.06 (0.54, 2.09) 0.868
5 years

Selenium 265 CD + 0.99 (0.98, 1.00) 0.152
Selenium 597 CDA t 0.99 (0.99, 1.00) 0.247
Copper 147 CD + 1.29 (0.46, 3.58) 0.629
Copper 410 CDA —n— 0.87 (0.45, 1.71) 0.697

| I [ I

Supplementary Figure 10. Sensitivity analysis on the associations between total intake of selenium and copper (from food
and supplements, all countries combined) and the risk of celiac disease autoimmunity (CDA) and celiac disease diagnosis
(CD) when both the intake and outcome were censored at 4 years of age and again at 5 years of age.
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Susceptible Children: The Prospective TEDDY Cohort. Yang J et al.

Folate Events Outcome HR (95% CI) P-value
4 years
Finland 36 CD —r+— 1.01(0.97, 1.05) 0.709
Finland 125 CDA —— 1.00 (0.97, 1.02) 0.679
Sweden 139 CD — 0.98 (0.95, 1.01) 0.238
Sweden 289 CDA —t 0.98 (0.96, 1.01) 0.175
USA 86 CD —4— 1.00 (0.99, 1.01) 0.951
USA 216 CDA . 1.00 (0.99, 1.00) 0.321
5 years
Finland 41 CD ——+— 1.02(0.99, 1.05) 0.253
Finland 145 CDA —— 1.00 (0.98, 1.02) 0.860
Sweden 159 CD — 0.98 (0.95, 1.02) 0.270
Sweden 332 CDA — 0.99 (0.96, 1.01) 0.231
USA 106 CD - 1.00 (0.99, 1.01) 0.850
USA 265 CDA Bl 0.99 (0.99, 1.00) 0.218
[ [
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Supplementary Figure 11. Sensitivity analysis on the associations between total intake of folate (from food and
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supplements; country specific) and the risk of celiac disease autoimmunity (CDA) and celiac disease (CD) diagnosis when

both the intake and outcome were censored at 4 years of age and again at 5 years of age.



