Supplementary Tables
Supplementary Table S1 Definitions of Celiac disease and normal mucosa using SNOMED codes

	Disease/Condition
	Topographic code
	SNOMED codes

	
	
	

	Celiac disease
	All T64, only T65, T65000, and T651
	D6218, D62180, D62188, D6218X, D6218Y;

M58, M5800, M58000, M58001, M58005, M58006, M58007

	
	
	

	Normal mucosa
	Same as for Celiac disease 
	M00100, M00110


Supplementary Table S2 Definitions of Covid-19
	Outcome
	Description
	ICD10

(1997-)

	
	
	

	Primary outcome
	
	

	Hospital admission
	Hospital admission with laboratory-confirmed Covid-19 as the primary diagnosis
	U07.1

	Secondary Outcomes
	
	

	Severe Covid-19
	Composite outcome of:

a) Covid-19 intensive care admission, or

b) death due to Covid-19 as the underlying cause of death, or

c) death within 30 days of diagnosed Covid-19 as the primary diagnosis in the Patient register
	U07.1

	
	
	

	
	
	

	Main outcomes combined
	The definitions for main outcomes combined
	U07.1

	All-cause mortality
	All-cause mortality
	-

	Any Covid-19
	Composite outcome of:

a) ICD codes U07.1 and U07.2 in the Patient Register, or

b) ICD codes U07.1 and U07.2 in the Cause of Death Register, or 

c) a positive record for Covid-19 from the Swedish Public Health Agency, or

d) Covid-19 intensive care
	U07.1, U07.2


Supplementary Table S3 Definitions of baseline comorbidities ever before start of follow-up
	Comorbidity
	ICD10

(1997-)
	ICD9

(1987-1996)
	ICD8

(1969-1986)
	Procedure codes

	
	
	
	
	

	Cardiovascular disease
	
	
	
	

	   Hypertension
	I10-I15
	401-405
	400-404
	

	   Ischemic heart disease
	I20-I25
	410-414
	410-414
	

	   Thromboembolic venous 

   disease
	I26, I80-I82
	451-453, 415B
	450-453
	

	   Deep venous thrombosis
	I80.1-I80.2, I81, I82.2-I82.9
	451B, 452, 453C, 453D, 453W, 453X
	451-452
	

	   Cerebrovascular disease
	I60-I69
	430-434, 436-438
	430-434, 436-438
	

	   Congestive heart failure
	I50
	428
	427,0-427,1, 428,9
	

	
	
	
	
	

	Diabetes
	E10-E14, O24
	250, 648A
	250
	

	COPD
	J41-J44
	491-492, 496
	490; 491,01-491,02; 491,04; 492
	

	End-stage renal disease
	N18.0, N18.5, Z49, Z99.2, Z94.0
	585, V45B, V56, V42A
	Y29,01
	9200; V9200; 9212; V9212; 9314; V9531; DR012; DR013; DR016; DR024; QF006; 9211; V9211; 9213; V9213; V9532; DR015; DR023; DR055; DV056; 9219; V9219; 9223; V9223; DR017; DR020; DR055; DR056; 6070; KAS10; KAS20

	Alcohol liver disease and alcohol use disorder
	K70, 

F10, E24.4, F04.9, G31.2, G62.1, G72.1, I42.6, K29.2, K85.2, K86.0, O35.4, X65, Y15, Y91
	571A, 571B, 571C, 571D, 255, 294A, 291, 303, 305A, 357F, 425F, 535D, 655E, 980
	571,00; 571,01; 571,09; 258, 291,1; 299
	

	Obesity / Dyslipidemia
	E78, E65, E66
	272, 278
	272,00-272,01

277,99
	

	Obstructive sleep apnea
	G47.3
	-
	-
	

	Cancer
	C00-C97 (not C44)
	140-208


	140-209 (not 173, 175-179 or 208)


	

	Psychiatric disease
	F06-F09, F20-F99 (not F55.9)
	290-307 (not 303-305, or  307F)
	290-301
	


Supplementary Table S4: Characteristics of celiac disease patients and propensity-score-matched controls
	Characteristic
	Celiac disease

(n=40,755)
	Matched comparators

(n=202,028)

	Females, no. (%)
	26 303 (64.5%)
	130 550 (64.6%)

	Males, no (%)
	14 452 (35.5%)
	71 478 (35.4%)

	Age at index date
	
	

	   Mean (SD)
	26.5 (21.8)
	26.7 (21.9)

	   Median (IQR)
	21.6 (6.5-43.9)
	21.8 (6.6-44.0)

	   Range, min-max
	0.0-92.4
	0.0-92.6

	Categories, no. (%)
	
	

	   <18y
	18 586 (45.6%)
	91 439 (45.3%)

	   18y - <40y
	10 233 (25.1%)
	50 944 (25.2%)

	   40y - <60y
	8 061 (19.8%)
	40 298 (19.9%)

	   ≥60y
	3 875 (9.5%)
	19 347 (9.6%)

	Age at start of follow-up
	
	

	   Mean (SD)
	43.0 (21.7)
	43.1 (21.7)

	   Median (IQR)
	36.8 (25.7-61.0)
	37.0 (25.8-61.2)

	   Range, min-max
	4.7-99.0
	4.3-99.0

	Categories, no. (%)
	
	

	   <18y
	4 375 (10.7%)
	21 422 (10.6%)

	   18y - <40y
	17 455 (42.8%)
	86 177 (42.7%)

	   40y - <60y
	8 367 (20.5%)
	41 730 (20.7%)

	   ≥60y
	10 558 (25.9%)
	52 699 (26.1%)

	Country of birth, no (%)
	
	

	   Nordic country
	39 053 (95.8%)
	193 800 (95.9%)

	   Other
	1 701 (4.2%)
	8 224 (4.1%)

	   Missing
	1 (0.0%)
	4 (0.0%)

	Level of education using highest level of education in parents when missing, no (%)
	
	

	   ≤9 years
	6 810 (16.7%)
	33 654 (16.7%)

	   10-12 years
	17 779 (43.6%)
	88 582 (43.8%)

	   >12 years
	16 127 (39.6%)
	79 624 (39.4%)

	   Missing
	39 (0.1%)
	168 (0.1%)

	Index year
	
	

	   1969-1989
	2 841 (7.0%)
	14 142 (7.0%)

	   1990-1999
	9 931 (24.4%)
	49 432 (24.5%)

	   2000-2009
	16 852 (41.3%)
	83 398 (41.3%)

	   2010-2016
	11 131 (27.3%)
	55 056 (27.3%)

	Disease history ever before start of follow-up, no. (%)
	
	

	   Any cardiovascular disease
	5 445 (13.4%)
	26 578 (13.2%)

	   Diabetes
	2 828 (6.9%)
	12 522 (6.2%)

	   COPD
	579 (1.4%)
	2 337 (1.2%)

	   End-stage renal disease
	163 (0.4%)
	538 (0.3%)

	   Alcohol liver disease and alcohol use disorder
	1 223 (3.0%)
	5 816 (2.9%)

	   Obesity / Dyslipidemia
	2 606 (6.4%)
	11 853 (5.9%)

	   Obstructive sleep apnea
	796 (2.0%)
	3 365 (1.7%)

	   Cancer
	1 997 (4.9%)
	9 708 (4.8%)

	   Psychiatric disease
	7 893 (19.4%)
	38 716 (19.2%)

	Follow-up to hospital admission, months
	
	

	   Mean (SD)
	5.9 (0.3)
	5.9 (0.3)

	   Median (IQR)
	6.0 (6.0-6.0)
	6.0 (6.0-6.0)

	   Range, min-max
	0.1-6.0
	0.0-6.0


Supplementary Table S5: Risk of Covid-19 in patients with Celiac disease and propensity-score matched controls 
	Outcome
	N events (%)
	Time at risk (years)
	Incidence rate (95% CI)

per 1000 PY
	HR*

(95%CI)

	
	Celiac disease
	Comparators
	Celiac disease
	Comparators
	Celiac disease
	Comparators
	

	
	
	
	
	
	
	
	

	Main outcomes
	
	
	
	
	
	
	

	Hospital admission
	58 (0.14%)
	252 (0.12%)
	20 151
	99 893
	2.9 (2.1-3.6)
	2.5 (2.2-2.8)
	1.13 (0.85-1.51)

	Severe Covid-19
	24 (0.06%)
	118 (0.06%)
	20 162
	99 938
	1.2 (0.7-1.7)
	1.2 (1.0-1.4)
	1.02 (0.66-1.58)

	
	
	
	
	
	
	
	

	Secondary outcomes
	
	
	
	
	
	
	

	Main outcomes combined
	68 (0.17%)
	300 (0.15%)
	20 151
	99 893
	3.4 (2.6-4.2)
	3.0 (2.7-3.3)
	1.12 (0.86-1.46)

	All-cause mortality
	185 (0.45%)
	899 (0.44%)
	20 163
	99 945
	9.2 (7.9-10.5)
	9.0 (8.4-9.6)
	1.02 (0.87-1.20)

	Any Covid-19
	413 (1.01%)
	1 984 (0.98%)
	20 090
	99 609
	20.6 (18.6-22.5)
	19.9 (19.0-20.8)
	1.03 (0.92-1.14)


*Conditioned on matching set (age, sex, county, calendar period, education, Nordic country of birth, and medical comorbidities at December 31, 2016 [cardiovascular disease, diabetes, COPD, end-stage renal disease, alcohol liver disease/alcohol use disorder, obesity/dyslipidemia, obstructive sleep apnea, cancer, psychiatric disease]) 

Supplementary Table S6 Risk of Covid-19 (hospital admission) overall and by subgroups in patients with Celiac disease and propensity-score matched controls

	Group
	N (%)
	N events (%)
	Incidence rate (95% CI)

per 1000 PY
	HR*

(95%CI)

	
	Celiac disease
	Comparators
	Celiac disease
	Comparators
	Celiac disease
	Comparators
	

	Overall
	40 755 (100%)
	202 028 (100%)
	58 (0.14%)
	252 (0.12%)
	2.9 (2.1-3.6)
	2.5 (2.2-2.8)
	1.13 (0.85-1.51)

	Follow-up
	
	
	
	
	
	
	

	   0-<1m
	40 755 (100%)
	202 028 (100%)
	 (0.00%)
	1 (0.00%)
	0.0 (0.0-0.0)
	0.1 (0.0-0.2)
	-

	   1-<2m
	40 722 (99.9%)
	201 862 (99.9%)
	7 (0.02%)
	44 (0.02%)
	2.1 (0.5-3.6)
	2.6 (1.8-3.4)
	0.77 (0.34-1.71)

	   2-<3m
	40 682 (99.8%)
	201 685 (99.8%)
	25 (0.06%)
	90 (0.04%)
	7.4 (4.5-10.3)
	5.4 (4.3-6.5)
	1.34 (0.86-2.10)

	   3-<4m
	40 628 (99.7%)
	201 412 (99.7%)
	15 (0.04%)
	82 (0.04%)
	4.4 (2.2-6.7)
	4.9 (3.8-5.9)
	0.93 (0.53-1.61)

	   4-<5m
	40 590 (99.6%)
	201 174 (99.6%)
	10 (0.02%)
	31 (0.02%)
	3.0 (1.1-4.8)
	1.8 (1.2-2.5)
	1.56 (0.77-3.19)

	   5-<6m
	40 755 (100%)
	202 028 (100%)
	1 (0.00%)
	4 (0.00%)
	0.3 (0.0-0.9)
	0.3 (0.0-0.5)
	1.19 (0.13-10.69)

	Sex
	
	
	
	
	
	
	

	   Females
	26 303 (64.5%)
	130 550 (64.6%)
	35 (0.13%)
	136 (0.10%)
	2.7 (1.8-3.6)
	2.1 (1.8-2.5)
	1.29 (0.89-1.88)

	   Males
	14 452 (35.5%)
	71 478 (35.4%)
	23 (0.16%)
	116 (0.16%)
	3.2 (1.9-4.5)
	3.3 (2.7-3.9)
	0.94 (0.60-1.48)

	Age at index date
	
	
	
	
	
	
	

	   <18y
	18 586 (45.6%)
	91 439 (45.3%)
	4 (0.02%)
	22 (0.02%)
	0.4 (0.0-0.9)
	0.5 (0.3-0.7)
	0.79 (0.27-2.33)

	   18y - <40y
	10 233 (25.1%)
	50 944 (25.2%)
	11 (0.11%)
	45 (0.09%)
	2.2 (0.9-3.5)
	1.8 (1.3-2.3)
	1.29 (0.66-2.51)

	   40y - <60y
	8 061 (19.8%)
	40 298 (19.9%)
	18 (0.22%)
	91 (0.23%)
	4.5 (2.4-6.6)
	4.6 (3.6-5.5)
	0.95 (0.57-1.57)

	   ≥60y
	3 875 (9.5%)
	19 347 (9.6%)
	25 (0.65%)
	94 (0.49%)
	13.2 (8.0-18.4)
	10.0 (7.9-12.0)
	1.33 (0.85-2.07)

	Index year
	
	
	
	
	
	
	

	   1969-1989
	2 841 (7.0%)
	14 142 (7.0%)
	3 (0.11%)
	16 (0.11%)
	2.1 (0.0-4.6)
	2.3 (1.2-3.4)
	0.91 (0.27-3.14)

	   1990-1999
	9 931 (24.4%)
	49 432 (24.5%)
	21 (0.21%)
	64 (0.13%)
	4.3 (2.4-6.1)
	2.6 (2.0-3.3)
	1.64 (1.00-2.69)

	   2000-2009
	16 852 (41.3%)
	83 398 (41.3%)
	26 (0.15%)
	102 (0.12%)
	3.1 (1.9-4.3)
	2.5 (2.0-3.0)
	1.24 (0.80-1.90)

	   2010-2017
	11 131 (27.3%)
	55 056 (27.3%)
	8 (0.07%)
	70 (0.13%)
	1.5 (0.4-2.5)
	2.6 (2.0-3.2)
	0.56 (0.27-1.16)

	Age at start of follow-up
	
	
	
	
	
	
	

	   <18y
	4 375 (10.7%)
	21 422 (10.6%)
	 (0.00%)
	1 (0.00%)
	0.0 (0.0-0.0)
	0.1 (0.0-0.3)
	-

	   18y - <40y
	17 455 (42.8%)
	86 177 (42.7%)
	4 (0.02%)
	27 (0.03%)
	0.5 (0.0-0.9)
	0.6 (0.4-0.9)
	0.65 (0.23-1.90)

	   40y - <60y
	8 367 (20.5%)
	41 730 (20.7%)
	11 (0.13%)
	52 (0.12%)
	2.7 (1.1-4.2)
	2.5 (1.8-3.2)
	1.02 (0.53-1.96)

	   ≥60y
	10 558 (25.9%)
	52 699 (26.1%)
	43 (0.41%)
	172 (0.33%)
	8.3 (5.8-10.8)
	6.6 (5.7-7.6)
	1.25 (0.90-1.75)

	Country of birth
	
	
	
	
	
	
	

	   Nordic
	39 053 (95.8%)
	193 800 (95.9%)
	50 (0.13%)
	216 (0.11%)
	2.6 (1.9-3.3)
	2.3 (2.0-2.6)
	1.14 (0.84-1.56)

	   Other
	1 701 (4.2%)
	8 224 (4.1%)
	8 (0.47%)
	36 (0.44%)
	9.5 (2.9-16.1)
	8.9 (6.0-11.8)
	1.13 (0.52-2.47)

	Level of education
	
	
	
	
	
	
	

	   ≤9 years
	6 810 (16.7%)
	33 654 (16.7%)
	17 (0.25%)
	78 (0.23%)
	5.1 (2.7-7.5)
	4.7 (3.7-5.8)
	1.02 (0.59-1.76)

	   10-12 years
	17 779 (43.6%)
	88 582 (43.8%)
	24 (0.13%)
	109 (0.12%)
	2.7 (1.6-3.8)
	2.5 (2.0-3.0)
	1.22 (0.78-1.93)

	   >12 years
	16 127 (39.6%)
	79 624 (39.4%)
	15 (0.09%)
	62 (0.08%)
	1.9 (0.9-2.8)
	1.6 (1.2-2.0)
	1.24 (0.70-2.20)


*Conditioned on matching set (age, sex, county, calendar period, education, Nordic country of birth, and medical comorbidities at December 31, 2016 [cardiovascular disease, diabetes, COPD, end-stage renal disease, alcohol liver disease/alcohol use disorder, obesity/dyslipidemia, obstructive sleep apnea, cancer, psychiatric disease])
Supplementary Table S7 Baseline characteristics celiac disease patients and their siblings
	Characteristic
	Celiac disease

(n=28,168)
	Siblings

(n=45,669)

	Females, no. (%)
	18 122 (64.3%)
	22 308 (48.8%)

	Males, no (%)
	10 046 (35.7%)
	23 361 (51.2%)

	Age at index date
	
	

	   Mean (SD)
	25.6 (20.1)
	28.5 (19.9)

	   Median (IQR)
	20.9 (7.8-41.2)
	25.5 (10.4-44.5)

	   Range, min-max
	0.0-83.4
	0.0-83.5

	Categories, no. (%)
	
	

	   <18y
	12 885 (45.7%)
	17 729 (38.8%)

	   18y - <40y
	7 834 (27.8%)
	13 756 (30.1%)

	   40y - <60y
	5 524 (19.6%)
	10 745 (23.5%)

	   ≥60y
	1 925 (6.8%)
	3 439 (7.5%)

	Age at start of follow-up
	
	

	   Mean (SD)
	41.4 (20.5)
	44.4 (20.5)

	   Median (IQR)
	35.9 (25.4-57.9)
	41.2 (27.7-62.0)

	   Range, min-max
	5.0-88.0
	3.7-88.0

	Categories, no. (%)
	
	

	   <18y
	3 152 (11.2%)
	4 060 (8.9%)

	   18y - <40y
	12 367 (43.9%)
	18 048 (39.5%)

	   40y - <60y
	6 192 (22.0%)
	11 045 (24.2%)

	   ≥60y
	6 457 (22.9%)
	12 516 (27.4%)

	Country of birth, no (%)
	
	

	   Nordic country
	27 731 (98.4%)
	44 560 (97.6%)

	   Other
	436 (1.5%)
	1 103 (2.4%)

	   Missing
	1 (0.0%)
	6 (0.0%)

	Level of education, no (%)
	
	

	   ≤9 years
	3 587 (12.7%)
	6 730 (14.7%)

	   10-12 years
	6 906 (24.5%)
	12 941 (28.3%)

	   >12 years
	5 134 (18.2%)
	7 869 (17.2%)

	   Missing
	12 541 (44.5%)
	18 129 (39.7%)

	Level of education using highest level of education in parents when missing, no (%)
	
	

	   ≤9 years
	4 290 (15.2%)
	7 571 (16.6%)

	   10-12 years
	12 033 (42.7%)
	15 916 (34.9%)

	   >12 years
	11 657 (41.4%)
	10 910 (23.9%)

	   Missing
	188 (0.7%)
	11 272 (24.7%)

	Index year
	
	

	   1969-1989
	1 739 (6.2%)
	2 830 (6.2%)

	   1990-1999
	6 308 (22.4%)
	10 292 (22.5%)

	   2000-2009
	11 837 (42.0%)
	19 243 (42.1%)

	   2010-2016
	8 284 (29.4%)
	13 304 (29.1%)

	Disease history ever before index date, no. (%)
	
	

	   Any cardiovascular disease
	1 044 (3.7%)
	1 488 (3.3%)

	   Diabetes
	1 397 (5.0%)
	721 (1.6%)

	   COPD
	104 (0.4%)
	157 (0.3%)

	   End-stage renal disease
	36 (0.1%)
	30 (0.1%)

	   Alcohol liver disease and alcohol use disorder
	237 (0.8%)
	537 (1.2%)

	   Obesity / Dyslipidemia
	343 (1.2%)
	646 (1.4%)

	   Obstructive sleep apnea
	128 (0.5%)
	235 (0.5%)

	   Cancer
	400 (1.4%)
	596 (1.3%)

	   Psychiatric disease
	1 726 (6.1%)
	2 293 (5.0%)

	Disease history ever before start of follow-up, no. (%)
	
	

	   Any cardiovascular disease
	3 170 (11.3%)
	5 326 (11.7%)

	   Diabetes
	2 043 (7.3%)
	1 821 (4.0%)

	   COPD
	339 (1.2%)
	494 (1.1%)

	   End-stage renal disease
	153 (0.5%)
	83 (0.2%)

	   Alcohol liver disease and alcohol use disorder
	790 (2.8%)
	1 391 (3.0%)

	   Obesity / Dyslipidemia
	1 604 (5.7%)
	2 606 (5.7%)

	   Obstructive sleep apnea
	525 (1.9%)
	932 (2.0%)

	   Cancer
	1 193 (4.2%)
	1 893 (4.1%)

	   Psychiatric disease
	5 288 (18.8%)
	6 689 (14.6%)

	Follow-up to hospital admission, months
	
	

	   Mean (SD) 
	5.9 (0.2)
	5.9 (0.2)

	   Median (IQR)
	6.0 (6.0-6.0)
	6.0 (6.0-6.0)

	   Range, min-max
	0.1-6.0
	0.0-6.0


Supplementary Table S8 Risk of Covid-19 in patients with celiac disease and siblings 

	Outcome
	N events (%)
	Time at risk (years)
	Incidence rate (95% CI)

per 1000 PY
	HR*

(95%CI)
	HR**

(95%CI)

	
	Celiac disease
	Siblings
	Celiac disease
	Siblings
	Celiac disease
	Siblings
	
	

	
	
	
	
	
	
	
	
	

	Main outcomes
	
	
	
	
	
	
	
	

	Hospital admission
	33 (0.12%)
	59 (0.13%)
	13 940
	22 600
	2.4 (1.6-3.2)
	2.6 (1.9-3.3)
	1.02 (0.66-1.59)
	1.08 (0.64-1.85)

	Severe Covid-19
	12 (0.04%)
	20 (0.04%)
	13 946
	22 612
	0.9 (0.4-1.3)
	0.9 (0.5-1.3)
	0.97 (0.47-2.03)
	0.62 (0.22-1.75)

	
	
	
	
	
	
	
	
	

	Secondary outcomes
	
	
	
	
	
	
	
	

	Main outcomes combined
	38 (0.13%)
	66 (0.14%)
	13 940
	22 600
	2.7 (1.9-3.6)
	2.9 (2.2-3.6)
	1.03 (0.68-1.56)
	1.18 (0.71-1.95)

	All-cause mortality
	84 (0.30%)
	145 (0.32%)
	13 946
	22 613
	6.0 (4.7-7.3)
	6.4 (5.4-7.5)
	1.13 (0.85-1.50)
	1.07 (0.78-1.47)

	Any Covid-19
	262 (0.93%)
	418 (0.92%)
	13 902
	22 541
	18.8 (16.6-21.1)
	18.5 (16.8-20.3)
	1.00 (0.85-1.17)
	0.91 (0.76-1.10)


*Conditioned on matching set (family); 

**Conditioned on matching set and further adjusted for age, sex, education, Nordic country of birth, and medical comorbidities at index date (cardiovascular disease, diabetes, COPD, end-stage renal disease, alcohol liver disease/alcohol use disorder, obesity/dyslipidemia, obstructive sleep apnea, cancer, psychiatric disease)
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