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Short title: Subclinical Celiac Disease in Childhood

S1. Identification of Endomysial antibodies and genotyping of HLA DQ 2.2, 2.5 and DQ8. 
Endomysial antibodies 
Endomysial antibodies (EmA) of IgA isotype were determined by indirect immunofluorescence using commercial monkey oesophagus slides, according to the manufacturer's instructions (Inova Diagnostics, San Diego, CA). Briefly, slides were incubated with 1:2 diluted human serum for 30 minutes at room temperature, followed by PBS wash and incubation with anti-human IgA-FITC (Inova Diagnostics) for 30 minutes at room temperature. Washed slides were embedded in glass cover slips and evaluated by fluorescence microscopy by two independent observers.
Genotyping of HLA DQ2.2, 2.5 and DQ8
Presence of CD-associated HLA-DQ haplotypes DQ2.2 (DQA1*02/DQB1*02), DQ2.5 (DQA1*05/DQB1*02) and DQ8 (DQA1*0301/DQB1*0302) was determined by EUROArray, according to the manufacturer's instructions (Euroimmun AG, Lübeck, Germany).30 Briefly, HLA-DQA1 and HLA-DQB1 gene fragments were PCR amplified in parallel from genomic DNA, isolated from whole blood using standard procedure. Fluorescent PCR products were subsequently hybridized on a microarray containing probe spots specific for different HLA-DQ variants (HLA-DQA1: *02, *02/*0301, *03, *0302/03 and *05; HLA-DQB1: *02 and *02/*0302). Detection of specifically hybridized PCR products was analyzed by the Euroimmun microarray scanner, and genotypes and diagnostic findings were automatically deduced by the EUROArrayScan software.
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S2. Growth characteristics according to diagnosis stratified on the presence of symptoms
	
	Diagnosis

	
	No CD (n=10)
	Potential CD (n=10)
	CD (n=28)
	p-valueb

	
Characteristics
	
	
	No GI symptoms (n=10)
	GI symptoms 
 (n=18)
	

	Delayed linear growth 0-9 yrs (n;%)a
Missing data (n;%)
	1 (10%)
1 (10%)
	1 (10%)
2 (20%)
	1 (10%)
1 (10%)
	2 (11%)
7 (39%)
	0.66

	Height 9 years (median; range; cm)
	147.2 (132.2-158.2)
	135.0 (131.0- 153.5)
	140.0 (128.0-152.2)
	137.8 (105.0-164.2)
	0.31

	Weight 9 years (median; range; kg)
	36.8 (25.9-69.8)
	28.6 (27.1-50.4)
	31.4 (25.0-36.8)
	28.9 (19.2-61.6)*
	0.04

	BMI (median; range; kg/m2)
	17.5 (14.4-27.9)
	15.5 (15.1-21.4)
	15.5 (14.4-18.5)
	15.4 (12.8-22.8)
	0.08

	Height for age and sex SDS (mean; SD)
	-0.45 (1.30)
	-0.09 (0.78)
	-0.47 (1.05)
	-0.11 (1.05)
	0.46

	Weight for age and sex SDS (mean; SD)
	0.06 (1.68)
	-0.20 (0.78)
	-0.58 (0.94)
	-0.39 (1.05)
	0.38

	BMI for age and sex SDS (mean; SD)
	0.47 (1.37)
	-0.11 (0.66)
	-0.51 (0.80)
	-0.48 (1.01)*
	0.04


Abbreviations; CD celiac disease; GI gastrointestinal; BMI Body Mass index; SDS standard deviation score. 
a Delayed linear growth was defined as: > -0.75-1.5 SDS decrease over time from 0-9 years of age. Values represent means (SD’s), medians (range), or numbers (percentages).
b p-value  reflects differences between symptomatic CD group versus no CD group (MW-test were used for non-normally distributed variables, and χ2 tests were used to test for differences in proportions between groups) ‘No GI symptoms’ includes: No abdominal pain, constipation, diarrhea, nausea or vomiting. None of the children was diagnosed with an autoimmune disease, including diabetes mellitus 1, or autoimmune thyroid disease. n=32 children were classified as CD cases, but only 28 were included in the analyses, because 4 children were diagnosed at an earlier age, or in other hospital, thus assessment of medical histories and physical examination might be different from the 28 children included in the analyses.

S3. Characteristics according to TG2A levels
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Characteristics
	TG2A levels at 9 years of age
	

	
	
TG2A 
negative
(<7 U/ml)
(n=13)
	
TG2A 
<10 ULN
(7<70 U/ml)
(n=15)
	
TG2A
 >10 ULN
(>70 U/ml)
(n=20)
	

p-valueb

	

	Age at outpatient center (median; range; yrs)
	10.3 (8.4-11.4)
	9.7 (8.8-10.9)
	9.9 (8.6-11.2)
	0.30

	Female gender (n;%)
	10 (77%)
	10 (67%)
	14 (70%)
	0.82

	Medical History
	
	
	
	

	Asymptomatic*
	2 (15%)
	4 (27%)
	7 (35%)
	0.38

	No GI symptoms 
	2 (15%)
	4 (22%)
	8 (38%)
	0.49

	Abdominal pain (n;%)
	8 (62%)
	10 (67%)
	10 (50%)
	0.59

	Constipation (n;%)
	3 (23%)
	7 (47%)
	7 (35%)
	0.43

	Diarrhea (n; %) 
	4 (31%)
	3 (20%)
	3 (15%)
	0.55

	Nausea (n; %) 
	3 (23%)
	3 (20%)
	6 (30%)
	0.78

	Vomiting (n;%) 
	2 (15%)
	0 (0%)
	1 (5%)
	0.23

	>2 gastrointestinal symptoms (n;%)
	5 (39%)
	6 (40%)
	7 (35%)
	0.95

	>3 gastrointestinal symptoms (n;%)
	3 (23%)
	4 (27%)
	5 (25%)
	0.98

	Food allergy (n;%)
	0 (0%)
	1 (7%)
	1 (5%)
	0.66

	Anorexia (n;%)
	1 (8%)
	1 (7%)
	2 (20%)
	0.93

	Fatigue (n;%)
	4 (31%)
	3 (20%)
	1 (5%)
	0.28

	Irritability (n;%)
	0 (0%)
	0 (0%)
	0 (0%)
	NA

	Lactose intolerance (n;%)
	0 (0%)
	0 (0%)
	1 (5%)
	0.49

	Eczema (n;%)
	1 (8%)
	3 (20%)
	1 (5%)
	0.33

	GP visit for abdominal complaints (n;%)
	3 (23%)
	0 (0%)
	0 (0%)
	0.01

	Absenteeism from school (n;%)
	1 (8%)
	0 (0%)
	1 (5%)
	0.55

	Family with CD (n;%)
1st degree 
2nd degree 
3rd degree  
	
2 (15%)
1 (8%)
1 (8%)
	
1 (7%)
1 (7%)
0 (0%)
	
0 (0%)
3 (15%)
1 (5%)
	

0.61

	Physical examination
	
	
	
	

	Delayed height growth curve 0-9 yrs (n;%)
Missing data 
	1 (8%)
2 (15%)
	3 (20%)
3 (20%)
	1 (5%)
6 (30%)
	0.54

	Height 9 years (median; range; cm)
	144.9 (132.2-158.2)
	137.8 (131.0-164.2)
	138.2 (105.0-162.8)
	0.32

	Weight 9 years (median; range; kg)
	35.3 (25.9-69.8)
	29.6 (27.1-61.6)
	29.1 (19.2-44.0)
	0.05

	BMI (median range; kg/m2)
	16.6 (14.4-27.9)
	15.5 (13.3-24.2)
	15.4 (12.8-17.5)
	0.08

	Height for age SDS (mean; SD)
	-0.24 (1.26)
	-0.03 (0.85)
	-0.43 (1.03)
	0.63

	Weight for age SDS (mean; SD)
	0.00 (1.46)
	-0.16 (1.03)
	-0.59 (0.92)
	0.17

	BMI for age SDS (mean; SD)
	0.21 (1.16)
	-0.18 (1.10)
	-0.51 (0.85)
	0.047


Abbreviations; CD celiac disease; GI gastrointestinal; GP general practitioner; BMI Body Mass index; SDS standard deviation score; TG2A Tissue transglutaminase type 2 antibody (IgA); ULN upper limit normal. Values represent means (SD’s), medians (range), or numbers (percentages).
a Delayed linear growth was defined as: > -0.75-1.5 SDS decrease over time from 0-9 years of age. 
b p-value reflects differences between TG2A >10 ULN group versus TG2A negative group (reference-group). Mann–Whitney U tests were used for non-normally distributed variables, and χ2 tests were used to test for differences in proportions  between the 2 groups. None of the children was diagnosed with an autoimmune disease, including diabetes mellitus 1, or autoimmune thyroid disease. 
*‘Asymptomatic’ refers to no GI symptoms, nor anorexia, fatigue, or irritability.


S4. Association between TG2A levels and celiac disease diagnosis.
	
n=32
	Number of children per TG2A group

	CD diagnosis
n (%)
	OR for CD diagnosis
(95% CI)
	
p-value

	TG2A at 6 years of age 
	
	
	
	

	<10 ULN (<70 U/ml)
	29
	9/24 (38%)
	reference
	

	>10 ULN (>70 U/ml)
	31
	23/28 82%)
	7.7 (2.2; 27.4)
	0.002

	Per Unit/ml increase
	60
	32
	1.03 (1.01; 1.04)
	<0.001

	TG2A at 9 years of age 
	
	
	
	

	Negative (TG2A <7U/ml)
	13
	-
	-
	

	<10 ULN (<70 U/ml)
	18
	12/18 (67%)
	reference
	

	>10 ULN (>70 U/ml)
	21
	20/21 (95%)
	10.0 (1.07; 93.4)
	0.04

	Per Unit/ml increase
	48
	32/52 (62%)
	1.05 (1.02; 1.08)
	<0.001


Abbreviations; CD celiac disease; TG2A Tissue transglutaminase type 2 antibody (IgA); ULN upper limit normal. OR: Odds ratio; 95% CI: 95% confidence interval. OR’s are derived from binary logistic regression models, with CD diagnosis as dependent variable (y/n), and TG2A levels as (dichotomous and continuous) independent variable.  



S5. Association between TG2A levels and Marsh 3 enteropathy.
	

n=28
	Number of biopsies per TG2A group
n (%)
	Marsh 3 biopsies
n (%)
	OR for Marsh 3 enteropathy 
(95% CI)
	
p-value

	TG2A at 6 years of age 
	
	
	
	

	<10 ULN (<70 U/ml)
	8/29
	6/8 (75%)
	reference
	

	>10 ULN (>70 U/ml)
	20/31
	15/20 (75%)
	1.00 (0.15; 6.64)
	0.99

	Per Unit/ml increase
	28/60
	21/28
	1.00 (0.98; 1.02)
	0.98

	TG2A at 9 years of age 
	
	
	
	

	<10 ULN (<70 U/ml)
	9/18
	6/9 (67%)
	reference
	

	>10 ULN (>70 U/ml)
	19/20
	15/19 (79%)
	3.33 (0.56, 19.59)
	0.18

	Per Unit/ml increase
	28/48
	21/28
	1.02 (1.00; 1.04)
	0.09


Abbreviations; TG2A Tissue transglutaminase type 2 antibody (IgA); ULN upper limit normal. OR: Odds ratio; 95% CI: 95% confidence interval. OR’s are derived from binary logistic regression models, with Marsh 3 enteropathy relative to Marsh 2, 1 or 0) as dependent variable, and TG2A levels as (dichotomous and continuous) independent variable.  
