SUPPLEMENTARY MATERIAL

Table S1. Representatives search
strings for PubMed.

(From inception to November 2022)

Databases

Search strings

PubMed

(Stroke OR Cerebrovascular Accident OR Brain Vascular Accident
OR Cerebrovascular Stroke OR Cerebral Stroke OR Cerebrovascular
Disorder OR Cerebrovascular Disease OR Intracranial Vascular
Disease OR Brain Vascular Disorder OR Intracranial Vascular
Disorders OR Cerebrovascular Occlusion OR Cerebral Infarction OR
Cerebral Infarction OR Subcortical Infarction OR brain Infarction OR
Cerebral hemorrhage OR Cerebrum Hemorrhage OR Cerebral
Parenchymal Hemorrhage OR Intracerebral Hemorrhage OR Cerebral
Hemorrhages OR Cerebral Brain Hemorrhage) AND (Crohn's disease
OR Crohn's Enteritis OR Crohn* Disease OR Granulomatous
Enteritis OR Granulomatous Colitis OR Ulcerative Colitis OR

Idiopathic Proctocolitis OR Ulcerative Colitis)




Table S2. Description of excluded studies at the stage of
eligibility
according to the PRISMA flow chart.

No. | First author Publication year | Reason for exclusion
1. Haeta 2009 Studies were not cohort designed
2. Yarur et a 2011 Studies were not cohort designed
3. Osterman et al 2011 Studies were not cohort designed
4. Sara et al 2020 Lack of the outcome of interest
S. Sara et al 2021 Lack of the outcome of interest
6. Petra et al 2022 Lack of the outcome of interest
7. Lin et al 2015 Lack of the outcome of interest
8. Rungoe et al 2014 Lack of the outcome of interest
9 Allison et al 2020 Lack of the outcome of interest
10 Ana et al 2015 Lack of the outcome of interest
11 Aristeidis et al 2014 Lack of the outcome of interest
12 | Kuenzig et al 2022 Case-report review or meta-analysis
13 Chen et al 2020 Case-report review or meta-analysis
14 Siddharth et al 2014 Case-report review or meta-analysis
15 Min et al 2016 Case-report review or meta-analysis
16 Xiao et al 2015 Case-report review or meta-analysis




17 Dorn et al 2007 Case-report review or meta-analysis
18 Anuraag et al 2022 Case-report review or meta-analysis
19 Ryusuke et al 2022 Case-report review or meta-analysis
20 Daniele 2019 Case-report review or meta-analysis
21 Fuetal 2018 Case-report review or meta-analysis
22 Gandhi et al 2021 Case-report review or meta-analysis
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Table S3 The Characteristics of included studies about continents, study subjects,,

confounders adjustment and corresponding data in the meta-analysis

First author (year) Continents Study subjects Confounders adjustment RR/HR (95%CT)
Townsend Deprivation Index, cHR:
traditional cardiovascular risk factors 1BD:0.94(0.70-1.25)
(body mass index, smoking status, UC:0.86(0.62-1.20)
average weekly alcohol intake, CD:0.99(0.63-1.56)
hypertension, diabetes, dyslipidemias | aHR:

Alayo2022 Europe | the United Kingdom Biobank at enrolment), physical activity, diet | IBD:0.91(0.70-1.18)
and C-reactive protein level at UC:0.83(0.60-1.17)
enrolment CD: 0.98(0.62-1.55)
age, sex, smoking status, total
cholesterol, high density lipoprotein.
cholesterol, systolic blood pressure
and diastolic blood pressure. statins,

Bacan-Dicy 2018 hypertensive drugs and three aHR:
Europe The Catalan Institute of Health categories of exposure to 1.23(1.06 - 1.43)
in Catalonia antirheumatic-specific treatments:
disease-modifying antirheumatic
drugs, other anti-inflammatory drugs,
no exposure. CIID




Choi 2019

Huang 2014

Oh 2022

National Health Insurance

Service (NHIS) of South Korea

the National Health

Insurance Research Database

(NHIRD)

Korean National Health

Insurance Service (NHIS)

age,sex,residencetype,income
category  hypertension,diabetes

mellitus and dyslipidaemia.

Age, sex, comorbidities

aHR:
CD: 1.18(0.93-1.48)
UC:  1.05(0.95-1.16)

aHR: IBD:
1.12(1.02-1.23)

CD:1.15(1.04-1.28)
UC:1.01(0.84-1.21)

HR
CD:1.88(1.05-3.37)
UC:1.00(0.72-1.40)




Epidemiology Strengthened by
histoPathology Reports in

birth year, sex, county of residence,
and calendar year country of birth,
educational attainment, number of

healthcare visits, ischemic heart

aHR:

IBD: stroke:1.13 (1.08-1.17)
IS:  1.14(1.09-1.18)
HS: 1.06(0.97-1.15)

Sun 2023 Europe Sweden (ESPRESSO) disease, heart failure, arrhythmias, UC: stroke 1.15(1.07-1.24)
Swedish National Patient hypertension, diabetes, obesity, IS: 1.19 (1.10-1.29)
Register (NPR) dyslipidemia, chronic kidney disease, HS: 1.07 (0.91-1.26)
and COPD CD: stroke 1.09 (1.04-1.15)
1S:1.09 (1.04-1.16)
HS: 1.00 (0.89-1.12)
Age, calendar-year, gender, aRR:
Kristensen 2014 the National Patient Register comorbidity, medical treatment,and IBD:1.16(1.05-1.26)
Europe socioeconomic status CD:1.41(1.17-1.70)
UC: 1.10(0.99-1.22)
the Clinical Practice Research age in years, gender, smoking status, | aHR:
Datalink (CPRD) diabetes , hypertension , IBD:1.10(0.99-1.24)
linked to Hospital Episode dyslipidaemia , alcohol intake , SASA
TimothyR 2021 Europe Statistics (HES) data and Office use , BMI, hospitalization
for National Statistics (ONS)
mortality data.
age, period, socioeconomic status, SIR:
the National Board of Health and | region of residence, hospitalization of CD:IS 1.28(1.16-1.41)
Zoller 2012 Europe Welfare and Statistics Sweden. chronic lower respiratory diseases, HS 1.80(1.46-2.21)

obesity, alcoholism,

hypertension,diabetes, atrial

UCIS  1.21(1.12-1.31)
HS 1.37(1.13-1.66)




fibrillation, heart failure, renal
disease, sepsis, and coronary heart

disease.

aHR:adjust hazard ratios;cHR:crude hazard ratios;SIR:standardized incidence ratio;cIR:crude incidence ratio;aRR:adjust relative
risk.IBD:inflammatory bowel disease;UC:ulcerative colitis;CD:Crohn’ s disease;NR:no report; ASA:aminosalicylic acid;BMI:body mass
index;IS:ischemic stroke;HS:hemorrhagic stroke.IS: Ischaemic stroke, HS: Hemorrhagic stroke,CIID:chronic immune-mediated
inflammatory disease




Table S4  Methodological quality assessment of included studies with NOS.

First author Selection | Comparability | Exposure/Outcome | Total (0-9) Quality

Alay02022 %% % 3% * % 6 Moderate
Baean-Diez 2018 | ¢3¢ 3 3¢ % 3k * 7 High
Bernstein 2008 ER % % % 3% 3% 9 High
Choi 2019 B9 0 0 % B 3% % 9 High
Christian 2021 e * % % #% 7 High
Huang 2014 3h 3 3k 3k 3% 03 3k 9 High

Julien 2017 %30 % * * % 6 Moderate
Oh 2022 s % B %k 8 High
Sun2023 B %% % B 3 % 8 High
Kristensen 2014 0 3% 3%k * 033k 8 High

TimothyR 2021 S * % * 3% 6 Moderate
Zoller 2012 ek % #* 3% E 2 9 High

Note: NOS, Newcastle—Ottawa Scale.Y: yes, N:no, U: unclear




Table S5

Results of sensitivity analyses

Studies omitted RR (95% CI) Passociation Heterogeneity
Alayo 2022 1.19 (1.14-1.24) P<0.00001 62%
Baean-Diez 2018 1.19 (1.14-1.24) P<0.00001 61%
Bernstein 2008 1.19 (1.14-1.25) P<0.00001 62%
Choi (CD)2019 1.19 (1.14-1.24) P<0.00001 62%
Choi (UC)2019 1.20 (1.15-1.25) P<0.00001 57%
Christian 2021 1.19 (1.14-1.24) P<0.00001 61%
Huang 2014 1.20 (1.14-1.25) P<0.00001 61%
Julien 2017 1.19 (1.14-1.26) P<0.00001 61%
Kristensen 2014 1.19 (1.14-1.25) P<0.00001 62%
Oh(CD) 2022 1.19 (1.14-1.24) P<0.00001 59%
Oh(UC) 2022 1.19 (1.14-1.24) P<0.00001 61%
Sun2023 1.20 (1.14-1.26) P<0.00001 56%
Timothy R 2021 1.20 (1.15-1.25) P<0.00001 61%
Zoller (CD HS)2012 1.17 (1.13-1.21) P<0.00001 32%
Zoller (CD IS)2012 1.18 (1.13-1.23) P<0.00001 58%
Zoller (UC HS)2012 1.18 (1.13-1.23) P<0.00001 59%
Zoller (UC18)2012 1.19 (1.14-1.24) P<0.00001 61%
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Records identified through database Additional records identified through
searching(n=3431) other sources(n=0)

|

Identification

Total number of records(n=3431)
g’ Dplicates removed
= (n=1269)
(0]
o Records screened (n=2162)
[&]
w Records excluded by title
or abstract (n=2094)
= ' Full-text articles assessed for o ——s
e T . Xcluded with reasons
s eligibility(n=68) (a=23):
g’ ® Studies were not
Ll cohort designed(n=7)
: Studies included in qualitative ® Lack of the outcome
: 4 =
synthesis(n=12) of interes(n l-?
[ ] Case—report review or
o meta analysis (n=14)
Q
E Studies included in meta-analysis
= (n=12)

Figure S1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
flow diagram for studies included in and excluded from the meta-meta-analysis.
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Risk Ratio Risk Ratio
Study or Subgroup __ loa[Risk Ratio] SE Weight IV, Random. 95% CI IV, Random. 95% Cl
Alayn 2022 01631 01339  23% 1.18 [0.81,1.44] 5
Baean-Diez 2018 0.207 00769  50% 1.23[1.06,1.43) e
Bernstein 2008 01434 0086 4.3% 1.16 [0.98,1.37) R
ChoifCDy2019 01655 01218 26% 1.18 [0.93,1.40] ] B
ChaiflJZ) 2019 0.0488 00511 7.8% 1.05 [0.945,1 16 g e
Christian 2021 02624 01027 33% 1.30 [1.06, 1.549) -
Huang 2014 01133 00477 83% 14201.02,1.29 [
Julien 2017 074 00241 123% 1180114, 1.24] *
Kristensen 2014 01484 00422 91% 1A8[1.07,1.26)
Oh{CDy2022 0633 02978 05% 1.88[1.08,3.37]
Oh{UC)2022 0 oiviv 1.4% 1.00[0.71,1.400 S
Sun2023 04222 00177 127% 1.1301.08,1.17] =
TimathyR 2021 0.0853 00611 BA% 1.10[0.88,1.24] B
Zoller(CD HS) 2012 05878 01047  32% 1.80[01.47, 2.11] TR
Zoller(CDI5) 2012 0.2469 00494  80% 1.2801.16,1.41] e
Zoller(lUC HS) 2012 03148 0098 36% 1.37 113, 1 68 T
Zoller(UC [5) 2012 01806 00405  93% 1.2 012,131 =
Total (95% CI) 100.0% 1.19[1.14, 1.24] ‘

Heterogeneity: Tau®= 0.00; Chi*= 39.24, df =16 {F = 0.001); F=59%
Testfor overall effect £2=8.10(F = 0.000013

05 1
negative postive

2

Figure S2.Meta-analysis of the association between IBD and stroke risk. The bottom row

describes a combined overall effect which random-effects models were used to estimate.

12



Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI I, Random, 95% CI
1.2.1 AnyiBD
TimothyR 2021 00953 0.0611 3.9% 1.10[0.98,1.24] =
Huang 2014 01133 0.0477 4.8% 1.12[1.02,1.23] i
Bernstein 2008 01484  0.0886 2.7% 116 [0.98,1.37] =
kristensen 2014 01484 0.0422 5.1% 116 [1.07, 1.26] =
Alayo 2022 01681 01334 1.4% 1.18[0.91,1.54] o R
Julien 2017 0174 0021 6.6% 1.19[1.14,1.24] e
Suni{lBD)2023 01906 0.05549 4.2% 1.21[1.08,1.35] o
Baean-Diez 2018 0.207 0.0769 3.1% 1.23[1.06,1.43] ER
Christian 2021 0.2624 01027 21% 1.30 [1.06, 1.549] g
Subtotal (95% CI) 33.9% 1.18 [1.14, 1.21] L]
Heterogeneity: Tau®=0.00; ChiF= 425 df=28(FP=0.82), F=0%
Testfor overall effect Z=10.71 (P = 0.000013
1.2.2 CD
Alayo 2022 -0.0202 0.23349 0.5% 0.98 [0.62,1.55] EEEST TS
Huang 2014 01398 0.0546 4.3% 1.15[1.03,1.28] g
Suni{CDnz2023 01398 0.0384 5.4% 1.15[1.07,1.24] 2
Choi{CDy2019 016558 012158 1.7% 1.181[0.93,1.80] i B
ZolleriCD 18) 2012 0.2465 0.0494 4 6% 1.28[1.16,1.41] =
Bernstein 2008 02776 011649 1.8% 1.32[1.05, 1.66] T
Julien 2017 0.2852 0.037 5.5% 1.33[1.24,1.43] =
kristensen 2014 0.3436 0.0954 2.4% 141117, 1.70] =
Christian 2021 0.4055 016149 1.0% 1.50 [1.09, 2.06]
Zoller{ChD HEY 2012 05878 01047 21% 1.80[1.47, 2.21] R
Oh{CcD)2022 06313 0.2978 0.3% 1.88[1.05, 3.37]
Subtotal {95% CI) 29.6% 1.30 [1.20, 1.41] L
Heterogeneity: Tau®= 0.01, Chi®= 28.25 df=10{P = 0.002), F= 65%
Testfor overall effect £=6.48 {F = 0.00001)
1.2.3UC
Alayo 2022 -0.1863 01752 0.9% 0.83[0.89,1.17] R T R
Ch{lCy2022 o 01717 0.9% 1.00 [0.71,1.40] =
Huang 2014 001 008922 2.5% 1.01 [0.84,1.21] =
Bernstein 2008 0.0z96 01148 1.8% 1.03[0.82,1.29] AR
ChoiflC) 20189 00488 0.05811 4.5% 1.05[0.95,1.16] e
SunillCy2023 00862 00273 6.2% 1.09[1.03,1.14] Ea5
kristensen 2014 0.0953 0.0528 4.4% 1.10[0.99, 1.22] =
Julien 2017 01044 0.02649 6.2% 111 [1.05,1.17] s
Christian 2021 01587 01335 1.4% 1.17 [0.890,1.582] T R
Zoller{UC 18y 2012 01906 0.0405 5.3% 1.2111.12,1.31] T
Zoller{lJc HS) 2012 0.3148  0.098 2.3% 1.37 [1.13, 1.66] o
Subtotal {95% CI) 36.4% 1.11 [1.06, 1.16] +
Heterogeneity: Tau®=0.00; ChiF=15.55, di=10(F =011}, F= 6%
Testfor overall effect £= 465 (F = 0.00001)
Total (95% CI) 100.0% 1.18 [1.14, 1.22] 4
Heterogeneity, Tau® = 0.00; Chi*= 75.42, df= 30 (P = 0.000013; = 60% n?z n?s 3 2 5
Testfor overall effect £= 9233 {(F = 0.00001) negative postive

Testfor suboroup differences: Chif=12.61. df= 2 (P=0.0022. F=841%

Figure S3. Meta-analysis of the association between the types of IBD and stroke risk. The bottom

row of each type of IBD describes the comprehensive overall effect estimated using a random-

effects model.
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Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE Woeight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.7.1 <5year

Choifcn2019 0.1655 01215 0.8% 1.18[0.93 1.50] =
ChoiflC) 2019 0.0488 0.0511 4.3% 1.05[0.95 1.16] g
Christian 2021 0.2624 01027 1.1%  1.30[1.06, 1.59] T T
Julien 2017 0174 0021 2558% 1.19[1.14, 1.24] -
Zoller{cD HE) 2012 0.5878 01047 1.0% 1.80[1.47, 2.21] =& 3
Zoller{CD 15) 2012 0.2458 0.0494 46% 1.28[1.16,1.41] e
Zollerilc HE) 2012 0.3148 0.098 1.2% 1.37[1.13 1.66] R
Zoller{Uc 1Sy 2012 0.19068 0.0405 9% 1.21[1.121.31] L
Subtotal (95% CI) 45.3% 1.21 [1.17, 1.24] L]
Heterogeneity: Chi®= 2610, df=7 (P = 0.0005); F=T73%

Test for overall effect; Z=11.87 (P = 0.00001)

1.7.2 =byear

Alayo 2022 01681 013349 06% 1.18[0.91,1.54] Y
Eaean-Diez 2018 0,207 0.07649 1.9% 1.23[1.06,1.43] T
Bernstein 2008 0.1484 0.088 1.5% 1.16[0.98 1.37] e o
Huang 2014 0.1133 0.0477 4.9% 1.12[1.02,1.23] PR
kristensen 2014 0.1484 0.0422 5.3% 1.16[1.07, 1.26] =
Qh{CDy2022 0.6313 0.2978 01% 1.88[1.05 3.37]

Oh{LC)2022 [ 1 0.4% 1.00[0.71,1.40] R T
Sun2023 01222 00177 35.9% 1.13[1.091.17] =
TimothyR 2021 0.0953 0.0611 3.0% 1.10([0.98 1.24] e
Subtotal (95% CI) 54.7% 1.14 [1.10, 1.17] '
Heterogeneity: Chi*=5.33, df=8{P=0.72), F=0%

Test for overall effect 2= 8.89 (P = 0.00001)

Total (95% CI) 100.0% 1.17 [1.14, 1.19] ]
Heterogeneity: Chi®= 308,24, df= 16 (P = 0.001); F= 59% Ez D=5 2 p

Test for overall effect, Z=14.56 (P = 0.00001)

tive positve
Test for suboroup differences: Chif= 7.80. df= 1 (P = 0.005). F= 87 2% MEgEves pusib

Figure S4. Meta-analysis of the association between different follow-up periods of IBD and
stroke risk. The bottom row of each follow-up period describes the comprehensive overall effect

estimated using a random-effects model.
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Risk Ratio Risk Ratio

Study or Subaroup loalRisk Ratio] SE Weight V. Random. 95% CI I, Random, 95% Cl
1.5.1 <40year

Bernstein 2008 0.4253 0.7603 0.3% 1.53[0.34, 6.79]

Choi{CDyz0149 0.6981 0.3016 1.8% 2.01 [1.11,3.63]

ChaoiflCy 20148 06206 0.2353 2 6% 1.86[1.17,2.95]

Christian 2021 0.8587 0.5185 0.7% 2.36 [0.85,6.52]

Huang 2014 -0.0726 0.1385 4.8% 0.93[0.71,1.22] o
Julien 2017 0.2231 0.1447 4.6% 1.25 [0.94, 1.68] T
Sun(18) 2023 0.8544 0.2204 2.9% 2.35[1.53,3.62]

Sun{=40) 2023 0.27 0.0623 4% 1.31 [1.16,1.48] o
Subtotal (95% CI) 25.3% 1.46 [1.17, 1.82] -

Heterogeneity: Tau®= 0.05; Chi*=18.75, df=7 (P =0.009);, F=63%
Testfor overall effect: £= 3.39 (P = 0.0007)

1.5.2 =40year

Heterogeneity: Tau®= 0.02; Chi®= 54.48, df=11 (P = 0.00001); I*= 80%
Test for overall effect 2= 383 (P =0.0001}

EBernstein 2008 0.4187 0.22838 2T7% 1.52 [0.97, 2.38] 1
BernsteinZ003(60) 0.0953 0.0891 6.5% 1.10[0.92,1.31] G
ChoifCDy2019 0.077 01287 5.1% 1.08 [0.84, 1.39] o
ChoiflJCy 2019 0.0198 0.0567 T.E% 1.02[0.91,1.14] =
Christian 2021 (40} 0.4318 01679 4.0% 1.54[1.11,2.14] e
Christian2021(80) 0131 01332 5.0% 1.14[0.88,1.48] S
Huang 201 4{50) 0.207 0.0875 6.5% 1.23[1.04,1.46] SRR
Huang2014(65) 0.0862 0.0653 T.3% 1.09 [0.96, 1.24] =
Julien 2017 0.5481 0.0663 T.3% 1.73[1.52,1.97] Sers
Julien2017(55) 0.3221 0.0626 T.a4% 1.38[1.22,1.56] g
Julien2017(75} 0.0677 0.0669 T.3% 1.07 [0.94,1.22] G =
Kristensen 2014 01484 00422 2.0% 1.16 [1.07, 1.26] EEE
Subtotal (95% CI) T4.7% 1.22 [1.10, 1.35] L

*

Total (95% CI) 100.0% 1.27 [1.16, 1.38]

Heterogeneity: Tau®= 0.02; Chi®= 76.84, df=19 (P = 0.00001); *=75% 0z DIS é s
Test for overall effect 2= 514 (F = 0.000013 ’ hegative postive

Testfor subaroun differences: Chit=2.23. df=1 (P =014, F=55.2%

Figure S5. Meta-analysis of the association between different age groups and the risk of
stroke in individuals with IBD. The bottom row of each age group describes the comprehensive

overall effect estimated using a random-effects model.
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Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE Weight IV, Random,. 95% CI IV, Random, 95% CI
1.4.1 male

Bernstein 2008 0.0953 01267 3.8% 1.10[0.86, 1.41] ]
ChoifCDy20149 0.067F 01655 2.4% 1.07 [0.77,1.48] W
ChoifUC) 2019 0.01 0.0706 6.3% 1.01 [0.88, 1.16] TiE
Chrigtian 2021 0.1222 014435 3.0% 1.13[0.85, 1.50] =
Huang 2014 01222 00676 B.4% 1.13[0.99, 1.29] ===
Sun20z23 0.0583 0.0281 8.9% 1.06 [1.00,1.12] o
Zoller{CD HS) 2012 0.4574 01476 2.9% 1.88[1.18,2.11]

Zoller(zD 15y 2012 01695 00762 9.9% 1.18[1.02,1.37] R
Zoller{UC HE) 2012 01906 0.1296 3.4% 1.21 [0.94, 1.56] S
Zoller(JC 15y 2012 0174 0.0529 7.4% 1.19[1.07,1.32] e
Subtotal (95% CI) 50.1% 1.12 [1.06, 1.19] L

Heterogeneity: Tau®= 0.00; Chi*=13.03, df= 9 {(F =016}, F=31%
Testfor overall effect: £= 3.95 (P = 0.0001)

1.4.2 Female

Bernstein 2008 01823 01104  4.2% 1.20 [0.87, 1.44] q
ChoifcDi20149 027 0165 2.4% 1.31 [0.95, 1.81] 7
Choiflc) 2019 0.0862  0.0F8  5.8% 1.09 [0.94, 1.27] e R
Christian 2021 04187 01476  2.9% 1.52[1.14, 2.03]

Huang 2014 0.0853 0.0693  6.3% 1.10 [0.95, 1.26] T
Sun2023 01823 0.0288  B.8% 1.20[1.13,1.27] =
Zoller(cD HE) 2012 0.7324 01425 3.0% 2.08 [1.57, 2.74]

Zoller(CO 15y 2012 03148 0.0663 65% 1.37 [1.20, 1.56] —E
Zoller(US HE) 2012 0.5008 01421 3.0% 1.65 [1.25, 2.15]

Zoller(UC 15y 2012 0.2231 00615  6.8% 1,268 [1.11, 1.41] TEe
Subtotal {(95% CI) 49.9% 1.30 [1.18, 1.42] L 4
Heterogeneity: Tau®= 0.01; Chif= 28.54, df= 9 (P = 0.0008); = 68%

Testfor overall effect Z= 5.63 (F = 0.00001)

Total (95% CI) 100.0% 1.21[1.14, 1.28] L ]

Heterogeneity: Tau®= 0.01; Chi*= 5675, df= 19 (P = 0.0001); F=67% 0'E DIF' ] 155 5
Test for overall effect. Z= 6.39 (F = 0.00001) . - i

- 2 negative postive
Testfor suboroupn differences: ChiF=6.75 df=1 (P = 0009 F=852%

Figure S6. Meta-analysis of the association between different gender groups and the
risk of stroke in individuals with IBD. The bottom row of each gender group describes the

comprehensive overall effect estimated using a random-effects model.
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Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE Weight IV, Random. 95% CI V. Random. 95% CI
1.3.1 Caucasian

Alayo 2022 01681 01334 22% 1.18[0.81, 1.54] =
EBaean-Diez 2018 0.207 0.0764 5.0% 1.23[1.06,1.43] e
Eernstein 2008 01484 0.086 43% 1.16[0.88, 1.37] =
Christian 2021 0.2624 01027 3.3% 1.30[1.08, 1.59] T
Julien 2017 0174 0021 123% 1.18[1.14,1.24] Se
Kristensen 2014 01484 0.0422 91% 1.16[1.07, 1.26] —=
Sunz023 01222 00177 127% 1.1301.08,117)] o~
TimothyR 2021 0.0853 0.0611 6.5% 1.10[0.88, 1.24] =
Zoller{CD HS) 2012 05878 01047 32% 1.80[1.47, 2.21] T B
Foller{CD 15) 2012 0.2469 0.04594 2.0% 1.28[1.16,1.41] g
Foller{C HS) 2012 0.3148 0.098 3.6% 1.37[1.13,1.66] —
Foller{UC 15) 2012 01906 0.0405 9.3% 1.211.12,1.31] e,
Subtotal (95% CI) 79.5% 1.21 [1.16, 1.27] L

Heterogeneity: Tau®=0.00; Chi®= 3043, df=11 (P = 0.001}); F=64%
Test for overall effect: Z=8.03 (P = 0.00001)

1.3.2 Asian

Choi{CD)2019 01655 01215 26% 1.18[0.83, 1.50] 2 P
ChoiflC) 20148 0.0488 0.0511 7.8% 1.05[0.85, 1.18] i
Huang 2014 01133 0.0477 2.3% 1.12[01.02,1.23] e
Ch{CDy2022 06313 0.2878 0.5% 1.88[1.05, 3.37]

Ch{lC)y2022 0 01717 1.4% 1.00[0.71,1.40] =
Subtotal (95% CI) 20.5% 1.10 [1.02, 1.19] .

Heterogeneity: Tau®= 0.00; Chi*=4.85, df=4 (P=030); F=17%
Test for overall effect: Z=2.39 (P=0.02)

Total (95% CI) 100.0% 1.19 [1.14, 1.24] +

Heterogeneity: Tau®= 0.00; Chi*= 38.24, df= 16 (P = 0.001); F= 58% uls Dl? 155 3
Test for overall effect: Z= 810 (P = 0.00001% ’ n=-.gati'v'=- |1-:|stivé
Test for subaroun differences: Chi*=4.22. df=1 (P = 0.04). P=76.3% E - F

Figure S7.Meta-analysis of the association between different race groups of IBD and
stroke risk. The bottom row of each region group describes the comprehensive overall effect

estimated using a random-effects model.
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Risk Ratio RisK Ratio

Study or Subgroup log[Risk Ratio] SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

1.6.1 cRR

Alaya 2022 -0.0618 01454 04% 0.94[0.71,1.25] S
Bemstein 2008 0.1484 00812 1.2% 1.16[0.93, 1.36] =
Christian 2021 0.2624 01027 0.8% 1.30[1.06, 1.59]

Julien 2017 1.0647 00173 27.2% 2.90[2.80, 3.00] -
Subtotal (95% CI) 29.6% 2.69[2.61, 2.78] +
Heterogeneity: Chi® = 228.60, df= 3 (P = 0.00001); I*= 99%

Testfor overall effect: Z= 59.74 (P = 0.00001)

1.6.2 aRR

Alaya 2022 0.1681 01339 05% 1.18[0.91,1.54] —

Baean-Diez 2018 0.207 0.0769 1.4% 1.23[1.06,1.43] =
Choi{CCi2019 01655 01215 06% 1.18[0.93,1.50] 7

ChoiflJC) 2019 0.0488 0.0511 31% 1.05[0.95 1.16] i

Huang 2014 01133 0.0477 3E% 112 [1.02,1.23] =

Julien 2017 0174 0021 124% 1.19[1.14,1.24] Sk
Kristensen 2014 0.1484 0.0422 46% 1.16[1.07, 1.26] ==
Oh(CD)2022 06313 02978 0.1% 1.88[1.05, 3.37]

Oh(UC)2022 0 04717 0.3% 1.00[0.71,1.40]

5un2023 01222 00177 260% 1.13[1.08,1.17] -

TimothyR 2021 0.0853 0.0611 2.2% 1.10[0.98, 1.24] S
Zoller{CD HS) 2012 0.5878 01047 07% 1.80[1.47, 2.21]

Zoller(CD 15) 2012 0.24658 0.0494 3.3% 1.28[1.16,1.41] T
Zoller{lUC HS) 2012 0.3148 0098 0.8% 1.37[1.13, 1.66]

Zoller{(UC 15) 2012 0.1806 0.0405 a0%  1.21[1.12,1.31] T
Subtotal (95% CI) 70.4% 117 [1.14, 1.19] 1]
Heterogeneity: Chi®= 38.12, df= 14 (P = 0.0005); F= 63%

Testfor overall effect: Z=14.27 (P = 0.00001)

Total (95% CI) 100.0% 1.49 [1.47, 1.52] 1
Heterogeneity: Chi*= 2063.02, df= 18 (F = 0.00001); *= 99% n=5 Di? 1=5 2

Testfor overall effect: Z= 44 46 (F = 0.00001}

Testfor subgroun diferences: Chif= 1796.30. df=1 (P < 0.00007), F= 99.9% negative: posite

Figure S8. Meta-analysis of the association between whether to adjust confounding
factors of IBD and stroke risk. The bottom row of each group describes the comprehensive overall

effect estimated using a random-effects model.
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Risk Ratio Risk Ratio

Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.8.1CD (S)

SunicDIS) 2023 0174 00412 14.7% 1.19[1.10,1.29] i
Zoller(CD 18) 2012 0.2465 00494 13.9% 1.281.16,1.41] T
Subtotal (95% CI) 28.5% 1.23[1.14, 1.32] L

Heterogeneity: Tau®= 0.00; Chi®=1.28, df=1 (P = 0.26), F= 22%
Testfor overall effect: Z2= 9,69 (F = 0.00001)

1.8.2UC S)

SunilUCc IS) 2023 0.0862 00318 15.5% 1.09[1.02, 1.16] Bt
Zoller(UC 18) 2012 01906 0.04058 147% 1.211.12,1.31] TR
Subtaotal (95% CI) 30.2% 1.14 [1.03, 1.27] >

Heterogeneity, Tauw®™= 0.00; Chi*= 411, df=1 (F=0.04), F=76%
Testfar overall effect: £= 2.60 (P = 0.009)

1.8.3CD (HS)
Sun(CD HS) 2023 0.0677 0.0834 10.5%  1.07 [0.91,1.26] e

Zoller(CD HS) 2012 05878 01047  8.6%  1.80[1.47,2.21] ==
Subtotal (95% Cl) 19.4%  1.38[0.83,2.30] ——cEEEE——

Heterogeneity: Tau®= 0.13; Chi®= 1510, df=1 (P = 0.0001}; F= 93%
Testfor overall effect: £=1.25 (P = 0.21)

1.8.4 UC (HS)

Sun{lUC HS) 2023 0 00578 13.0% 1.00[0.88,1.12] i
Zoller(UC HS) 2012 03148 0098 9.23% 1.37 [1.13, 1.66]

Subtaotal (95% CI) 22.2% 1.16 [0.85, 1.58] e

Heterogeneity, Tau®= 0.04; Chi®= ¥.66, df=1 (P = 0.006); F=87%
Testfor overall effect: £=0.94 (P = 0.35)

Total (95% CI) 100.0% 1.21[1.11, 1.32] "
Heterogeneity: Tau®=0.01; Chi®= 3716, df=7 (P = 0.00001}; 7= 81% 0'5 DIT 155 3
Test for overall effect: Z=4.27 (P = 0.00013 . n-egative postive '

Test for suboroun differences: Chi=1.96. df= 2 (P = 0671 F= 0%

Figure S9. Meta-analysis of the association between IBD type and risk of stroke type. The bottom
row of each type of IBD describes the comprehensive overall effect estimated using a random-

effects model.
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Figure S10.Funnel plot to detect risk of publication bias in the meta-analysis

Egger's test

Std Eff Coef. Scd. Erx. t B>|t] [95% Conf. Interwval]
slope .1203383 .0259271 4.64 0.000 .0650759 .1756007
bias .9819937 .5930324 1.66 0.119 -.2820249 2.246012

Figure S11. The Egger’s test to detect risk of publication bias in the meta-analysis
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Figure S12. One-by-one elimination method to detect the sensitivity analysis in the meta-analysis
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