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Abstract
BACKGROUND 
A two- to three-fold increased risk of venous thrombotic events (VTE) has been 
demonstrated in patients with inammatory bowel disease (IBD) compared to the 
general population, but less is known about the risk of VTE in child- and 
pediatric-onset IBD. In recent years, several studies have reported the rising 
incidence rate of VTE in juvenile patients with IBD, and the related risk factors 
have been explored.

AIM 
To evaluate the risk of VTE in children and adolescents with IBD.

METHODS 
Articles published up to April 2021 were retrieved from PubMed, Embase, 
Cochrane Library, Web of Science, SinoMed, CNKI, and WANFANG. Data from 
observational studies and clinical work were extracted. The outcome was the 
occurrence of VTE according to the type of IBD. The available odds ratio (OR) and 
the corresponding 95% confidence interval (CI) were extracted to compare the 
outcomes. Effect size (P), odds ratio (OR), and 95%CI were used to assess the 
association between VTE risk and IBD disease. Subgroup analyses stratified by 
subtypes of VTE and IBD were performed.

RESULTS 
Twelve studies (7450272 IBD patients) were included in the meta-analysis. Child 
and adolescent IBD patients showed increased VTE risk (P = 0.02, 95%CI: 0.01-
0.03). Subgroup analyses stratified by IBD (ulcerative colitis (UC): P = 0.05, 95%CI: 
0.03-0.06; Crohn’s disease (CD): P = 0.02, 95%CI: 0.00-0.04) and VTE subtypes 
(portal vein thrombosis: P = 0.04, 95%CI: 0.02-0.06; deep vein thrombosis: P = 0.03, 
95%CI: 0.01-0.05; central venous catheter-related thrombosis: P = 0.23, 95%CI: 
0.00-0.46; thromboembolic events: P = 0.02, 95%CI: 0.01-0.03) revealed a sign-

https://www.f6publishing.com
https://dx.doi.org/10.3748/wjg.v28.i16.1705
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ificant correlation between VTE risk and IBD. Patients with IBD were more susceptible to VTE risk 
than those without IBD (OR = 2.99, 95%CI: 1.45-6.18). The funnel plot was asymmetric, suggesting 
the presence of significant publication bias. Pediatric and adolescent IBD patients have an 
increased VTE risk. UC and CD patients exhibited a high risk of VTE. The risk of VTE subtypes 
was increased in IBD patients.

CONCLUSION 
The current meta-analysis showed that the incidence and risk of VTE are significantly increased in 
pediatric and adolescent IBD patients. Thus, IBD might be a risk factor for VTE in children and 
young adults. High-quality prospective cohort studies are necessary to confirm these findings.

Key Words: Thromboembolism; Children; Adolescents; Ulcerative colitis; Crohn’s disease; Meta-analysis

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This study suggested that child and adolescent inflammatory bowel disease (IBD) patients 
showed an increased risk of venous thrombotic events (VTE) (P = 0.02, 95%CI: 0.01-0.03). Subgroup 
analysis stratified by IBD (ulcerative colitis: P = 0.04, 95%CI: 0.03-0.06; Crohn’s disease: P = 0.02, 
95%CI: 0.00-0.04) and VTE subtypes (portal vein thrombosis: P = 0.04, 95%CI: 0.02-0.06; deep vein 
thrombosis: P = 0.03, 95%CI: 0.01-0.05; central venous catheter-related thrombosis: P = 0.13, 95%CI: 
0.02-0.23; thromboembolic events: P = 0.02, 95%CI: 0.01-0.03) revealed a significant correlation between 
VTE incidence and IBD.

Citation: Zhang XY, Dong HC, Wang WF, Zhang Y. Risk of venous thromboembolism in children and adolescents 
with inflammatory bowel disease: A systematic review and meta-analysis. World J Gastroenterol 2022; 28(16): 
1705-1717
URL: https://www.wjgnet.com/1007-9327/full/v28/i16/1705.htm
DOI: https://dx.doi.org/10.3748/wjg.v28.i16.1705

INTRODUCTION
Inammatory bowel disease (IBD) is a digestive system disorder characterized by chronic inflammation 
of the gastrointestinal (GI) tract[1-5]. The two common manifestations of IBD are ulcerative colitis (UC) 
and Crohn’s disease (CD)[1-5]. The pathogenesis of IBD involves a complex interaction between the host 
genetics, external environment, gut microbiota, and immune responses[6-8]. The incidence of pediatric 
and adult IBD is rising steadily worldwide, especially in developed countries[9-11]. Approximately 25% 
of patients with IBD are diagnosed before the age of 18 years[12,13]. Furthermore, 4% of pediatric IBD 
occur before the age of 5 years and 18% before the age of 10 years, peaking in adolescence[7].

Venous thromboembolism (VTE) is a potentially severe medical condition with a high recurrence rate
[14,15]. IBD is a high-risk factor for the occurrence and development of VTE in adults[16,17]. Routine 
VTE prophylaxis is recommended for IBD patients during hospitalization[1,18-20]. Pediatric patients 
with IBD also have an increased predisposition to develop VTE, including deep venous thrombosis 
(DVT) and pulmonary embolism (PE), although the available evidence is of lower quality[21,22]. The 
etiology of VTE in IBD is multifactorial and not well defined. It involves the cross-talk between 
coagulation and inflammation[23,24]. IBD-associated inflammation causes a hypercoagulable state, 
leading to systemic thrombotic events and local microthrombi in the vessels of the inflamed intestinal 
mucosa[25,26]. Pediatric IBD patients exhibit various clinical features, including disease location and 
severity, endoscopic appearance, histology, comorbidities, complications, and response to treatment 
options[27]. The reported risk factors for VTE in children with IBD include inherent genetics, ethnicity, 
gender, infection, parenteral nutrition, surgery, specific therapies, disease history, and increased use of 
central venous catheters (CVCs; the most common factor)[28-30].

Nonetheless, whether the development of VTE complications in IBD treatment is age-dependent is 
yet to be clarified. The increased risk of VTE in adult patients with IBD is widely recognized[31]. A two- 
to three-fold increased risk of VTE has been demonstrated in patients with IBD compared to the general 
population[26]. However, less is known about the risk of VTE in child- and pediatric-onset IBD. In 
recent years, several studies have reported the rising incidence rate of VTE in juvenile patients with IBD, 
and the related risk factors have been explored[32-35]. Therefore, this meta-analysis evaluated the 
association between postoperative VTE risk and IBD in children and adolescent populations.

https://www.wjgnet.com/1007-9327/full/v28/i16/1705.htm
https://dx.doi.org/10.3748/wjg.v28.i16.1705
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MATERIALS AND METHODS
According to the Preferred Reporting Items for Systematic Reviews (PRISMA, 2020) guidelines, we 
conducted a systematic review and meta-analysis. PubMed, Embase, Cochrane Library, Web of Science, 
SinoMed, CNKI, and WANFANG databases were systematically searched for studies published up to 
April 2021.

Eligibility criteria
Articles were included if they met the following criteria: (1) Investigating the incidence or risk of VTE in 
children and adolescents with IBD; (2) IBD and VTE (DVT, pulmonary embolism; CVC-related 
thrombosis, intracranial venous sinus thrombosis, portal vein thrombosis, thromboembolic events, 
intra-abdominal thrombus, and cerebrovascular thrombosis) were confirmed medically; (3) language 
was limited to English or Chinese; and (4) RCT, cohort, or database review design.

Publications were excluded if they were: (1) Letters, review articles, meta-analyses, case-control, case 
reports, and experimental animal studies; (2) Missing primary data; or (3) Full text unavailable.

Search strategy
PubMed, Embase, Cochrane Library, Web of Science, SinoMed, CNKI, and WANFANG databases were 
systematically searched for potentially eligible studies published up to April 2021. The MeSH terms 
used were as follows: “inflammatory bowel disease”, “Crohn Disease”, “Colitis, Ulcerative” and 
“Children”, “pediatric*” and “Venous Thrombosis Pulmonary”, “Embolism vein thrombosis”, as well 
as relevant keywords. The search strategy for PubMed, Embase and Cocharane Central is listed in 
Supplementary Table 1.

Data extraction and quality assessment
The selection and inclusion of studies were performed by two independent reviewers in two stages, 
which included the analysis of the titles/abstracts, followed by a full-text assessment. Disagreements 
were resolved by a third reviewer. Data including the authors’ names, publication year, study design, 
country, sample size, mean age, IBD therapy, patient, VTE type, and male percentage were extracted. 
The quality assessment was performed in duplicate by two researchers independently (xx and xx). The 
Newcastle-Ottawa Scale (NOS)[36] was used to assess the methodological quality of eligible observa-
tional studies.

Statistical analysis
Statistical analyses were performed using STATA SE 14.0 (StataCorp, College Station, TX, USA). The 
risk of VTE in IBD was estimated by ES (p) and the corresponding 95% confidence interval (CI). The 
available odds ratio (OR) and the corresponding 95%CI were extracted to compare the outcomes. In 
addition, the event incidence was relatively small (0 < P < 0.2), and the double arcsine method was also 
used for data conversion.

Cochran’s Q statistic (P < 0.10 indicated evidence of heterogeneity) was used to assess heterogeneity 
among the included studies[37]. When significant heterogeneity (P < 0.10) was detected, the random-
effects model was applied to combine the effect sizes of the included studies; otherwise, the fixed-effects 
model was adopted[38]. In addition, sensitivity analyses were performed to identify individual study 
effects on pooled results and test the reliability of the results.

RESULTS
Literature search and study characteristics
The initial literature database search retrieved 438 studies. The duplicate records and automatically 
marked ineligible records were filtered out. After screening, 100 reports were assessed for eligibility. 
Due to insufficient information on participants, exposure, outcomes, and different reports from the 
same participants, only 12 reports were finally included in this meta-analysis. The study screening 
flowchart is illustrated in Figure 1.

The characteristics of the 12 eligible studies, including nine cohort studies[21,27,30,32-35,39,40], one 
RCT[28], and two database reviews[25,41], are listed in Table 1. These studies encompassed 7450272 IBD 
patients. Eight studies were carried out in the United States, and the others were performed in Canada, 
Switzerland, Iran, and Korea. The IBD patients had a mean age of < 1-21 years. The proportion of male 
patients ranged from 42.9% to 71.2%. The IBD subtypes covered UC, CD, indeterminate colitis (IC), and 
undefined IBD type (IBD-U). Moreover, various VTE subtypes, including intra-abdominal thrombosis 
(IAT), DVT, venous thromboembolism (VTE), TE, pulmonary thromboembolism (PTE), intracranial 
venous sinus thrombosis (IVST), PVT, and cerebrovascular thrombosis (CVT), were investigated. In 
addition, the confounding factors, including age, sex, hypercoagulable status, CVC, parenteral nutrition, 
cancer, sickle cell anemia, tobacco use, race/ethnicity, payer status, urban/rural status, hospital region, 

https://f6publishing.blob.core.windows.net/fea8993a-2b1d-4a61-83a5-2619e8d08791/WJG-28-1705-supplementary-material.pdf
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Table 1 Characteristics of the included studies: ulcerative colitis patients and Crohn’s disease patients

Ref. Country Study 
design Period Sample size N

Age, 
years 
(mean or 
median)

Male, (%) Patient IBD therapy VTE type 

Antiel et al
[31], 2013 

United 
States

Cohort 1999.1-
2011.12

366 ≤ 21 No data UC Surgery IAT

Bence et al
[26], 2020

United 
States

Cohort 2020.1-
2016.6

276 15 (13, 17) 46 CD, UC, 
IC 

Corticosteroids, 
Biologic therapy, 
Immunologic therapy

DVT

Cairo et al
[36], 2017 

United 
States

RCS 2012-2015 410 < 1 (9.8%); 
1-5 
(15.7%); 6-
10 (30%); 
11-15 
(34.6%); 
16-18 
(9.9%)

59.5 IBD No data VTE

Derderian 
et al[27], 
2020

United 
States

Cohort 2008-2018 49 9.8 ± 4.4 65 UC/IBD-
U

Surgery DVT

Diamond et 
al[32], 2018

United 
States

Cohort 2015-2017 47 14 46.8 IBD Systemic steroids; 
Anti-TNF therapy

CVC-
related 
thrombosis

Diamond et 
al[33], 2010

Canada Cohort 1999.11.1-
2008.2.29

85 14.8 (2.8) 54.1 IBD Surgery DVT

Herzog et al
[34], 2018

Switzerland Cohort 2006-2017 63 < 17 54 CD; UC 
or IBD-U

5-ASA Systemic CS; 
Immunomodulators; 
Calcineurin 
inhibitors; TNFα 
inhibitors, Surgery

TE

Jarchin et al
[29], 2019

United 
States

Cohort 2008.1-
2017.12

58 0-5 (5%); 6-
10 (10%); 
11-18 
(85%)

66 UC Anti-TNF only, 
Vedolizumab only, 
Anti-TNF+ 
vedolizumab, Anti-
TNF+ vedolizumab+ 
ustekinumab, Surgery

PVT 
(within 30 
d, > 30 d)

Khosravi et 
al[28], 2020

Iran Cohort 2019 21 11.12 ± 
5.65

42.9 IBD Surgery DVT

Lee et al
[35], 2016 

Korea Cohort 1995.7-
2011.6

73 12.49 ± 
2.47

71.2 CD Systemic corticost-
eroids 5-ASA only, 5-
ASA+; azathioprine; 
5-ASA only or 5-
ASA+ azathioprine

PTE

Nylund et 
al[19], 20131

United 
States

Database 
review

1997, 
2000, 
2003, 
2006, and 
2009

61076/7318/7379898 15.72 ± 
0.02/15.39 
± 
0.06/13.57 
± 0.01

49.32/47.55/49.64 CD, UC No data TE, PE, 
DVT, IVST, 
PVT

Zitomersky 
et al[37], 
2013

United 
States

Database 
review

2006-2011 532 No data No data CD, UC No data CVT

1Adjusted factors: Age category, sex, hypercoagulable status, central venous catheter, parenteral nutrition, any cancer, sickle cell anemia, tobacco use, 
race/ethnicity, payer status, urban/rural status, hospital region, and year of inpatient stay.
DVT: Deep venous thrombosis; CD: Crohn’s disease; UC: Ulcerative colitis; IC: Indeterminate colitis; VTE: Venous thromboembolism; PE: Pulmonary 
embolism; RCS: Retrospective comparative study; CVC: Central venous catheter; PTE: Pulmonary thromboembolism; IVST: Intracranial venous sinus 
thrombosis; PVT: Portal vein thrombosis; TE: Thromboembolic events; IAT: Intra-abdominal thrombosis; CVT: Cerebrovascular thrombosis.

and length of inpatient stay, were adjusted in various studies. According to the NOS evaluation criteria, 
the methodological quality score was 6 for 10 studies and 8 and 9 for the other two studies, respectively, 
indicating low-to-moderate bias (Table 2).
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Table 2 Quality assessment

Ref.
Representativeness 
of the exposed 
cohort

Selection 
of the 
non-
exposed 
cohort

Ascertainment 
of exposure 

Demonstration 
that outcome 
of interest was 
not present at 
start of study

Comparability 
of cohorts on 
the basis of 
the design or 
analysis

Assessment 
of outcome

Was 
follow-up 
long 
enough 
for 
outcomes 
to occur

Adequacy 
of follow-
up of 
cohorts

Total 
quality 
scores

Antiel et al
[31], 2013

1 0 1 1 0 1 1 1 6

Bence et al
[26], 2020 

1 0 1 1 0 1 1 1 6

Cairo et al
[36], 2017

1 1 1 1 1 1 1 1 8

Derderian 
et al[27], 
2020 

1 0 1 1 0 1 1 1 6

Diamond 
et al[32], 
2018 

1 0 1 1 0 1 1 1 6

Diamond 
et al[33], 
2010 

1 0 1 1 0 1 1 1 6

Herzog et 
al[34], 2018 

1 0 1 1 0 1 1 1 6

Jarchin et al
[29], 2019

1 0 1 1 0 1 1 1 6

Khosravi et 
al[28], 2020 

1 0 1 1 0 1 1 1 6

Lee et al
[35], 2016

1 0 1 1 0 1 1 1 6

Nylund et 
al[19], 2013 

1 1 1 1 2 1 1 1 9

Zitomersky 
et al[37], 
2013

1 0 1 1 0 1 1 1 6

Association between IBD and VTE risk
The association between IBD and the incidence of VTE was assessed in 12 studies. The pooled results 
showed that the risk of VTE was significantly increased in IBD patients compared to those without IBD (
P = 0.02, 95%CI: 0.01-0.03). Moderate heterogeneity was detected across the included studies (I2 = 54.7%, 
Pheterogeneity = 0.012, Figure 2). In addition, double arcsine analysis showed similar results (P = 0.03, 95%CI: 
0.02-0.04, Supplementary Figure 1).

The subgroup analyses stratified by IBD subtype were performed to evaluate the VTE risk in IBD. 
Five studies analyzed the UC subtype, and the pooled results suggested significantly increased VTE 
incidence in UC patients (P = 0.05, 95%CI: 0.03-0.06). No heterogeneity was detected among the studies 
(I2 = 0.0%, pheterogeneity = 0.571, Figure 3A). Pooled analysis of four studies established a correlation between 
VTE risk and CD (P = 0.02, 95%CI: 0.00-0.04), without heterogeneity (I2 = 0.0%, pheterogeneity = 0.709, 
Figure 3A). The IBD subtype was not defined in three studies, and a high rate of VTE was also detected 
in these patients (P = 0.02, 95%CI: 0.01-0.03), without obvious heterogeneity (I2 = 0.0%, pheterogeneity = 0.702, 
Figure 3A). Based on one study, the VTE incidence was not increased in IC patients (P = 0.12, 95%CI: -
0.04 to 0.27, Figure 3A).

Stratified by VTE subtype, two studies showed significantly increased PVT incidence in IBD patients (
P = 0.04, 95%CI: 0.02-0.06; I2 = 0.0%, pheterogeneity = 0.568, Figure 3B). The pooled analysis of four studies 
showed a high risk of DVT in IBD patients (P = 0.03, 95%CI: 0.01-0.05) with low heterogeneity (I2 = 
21.8%, pheterogeneity = 0.280, Figure 3B). In addition, one study revealed an increased risk of CVC-related 
thrombosis in IBD (P = 0.23, 95%CI: 0.00-0.46, Figure 3B). Furthermore, two studies showed a significant 
association between TE risk and IBD (P = 0.02, 95%CI: 0.01-0.03), without heterogeneity (I2 = 0.0%, phetero-

geneity = 0.862, Figure 3B). No association was found between PTE and IBD disease (P = 0.01, 95%CI: -0.01 
to 0.04, Figure 3B) based on one study.

https://f6publishing.blob.core.windows.net/fea8993a-2b1d-4a61-83a5-2619e8d08791/WJG-28-1705-supplementary-material.pdf
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Figure 1 Flowchart of the search process of our study.

Pooled analysis of two studies comparing IBD and non-IBD patients showed a significant correlation 
between VTE risk and IBD disease (OR = 2.99, 95%CI: 1.45-6.18). Moderate heterogeneity was observed 
among these studies (I2 = 58.9%, pheterogeneity = 0.119, Figure 4).

Publication bias
Publication bias was analyzed using a funnel plot. The asymmetrical distribution suggested significant 
publication bias (Figure 5).

DISCUSSION
The present meta-analysis found that the VTE risk was significantly increased in children and young 
adults with IBD. A high incidence of VTE was observed in the different subtypes of IBD, including UC, 
CD, and other undefined IBD diseases. Moreover, multiple VTE signs related to PVT, DVT, TE, and 
CVC-related thrombosis might be prone to developing during the progression of pediatric and 
adolescent IBD.

This study suggested that children and young adult IBD patients were susceptible to VTE risk after 
treatment, despite a low overall incidence. The increased risk of VTE is specific to IBD. Other chronic 
inflammatory diseases, such as rheumatoid arthritis, or chronic bowel diseases, such as celiac disease, 
are not found to be accompanied by a high incidence of VTE[26]. The association between VTE risk and 
IBD has been demonstrated in various IBD patient populations. Currently, there is a lack of systemic 
reviews on VTE risk in pediatric and adolescent patients. Female pediatric IBD patients were found to 
be at a high risk of developing VTE[28]. The meta-analysis by Kim et al[42] focused on pregnant women 
with IBD. The findings showed a significantly higher incidence of VTE during pregnancy and 
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Figure 2 Forest plots of the incidence of venous thromboembolism in inflammatory bowel diseases.

postpartum in female IBD patients. According to the VTE subtype, the risk of DVT increased 
significantly in pregnant women, whereas the increase in PE was not significant during pregnancy. In 
the subgroup analysis based on the location of IBD, patients with UC had significantly higher VTE risk 
during both pregnancy and the postpartum period, while CD patients exhibited increased VTE 
incidence only during pregnancy. Therefore, elevated VTE risk was found to be more apparent in UC 
patients than CD patients. A recent study showed a high postsurgical VTE risk in patients with UC but 
not in those with CD[43]. Similar results were published earlier[44,45]. However, those studies were 
performed in the postsurgical setting, which is a state known to be associated with an increased risk of 
VTE[46,47]. Similarly, the current study showed a higher risk of VTE in UC compared to CD in children 
and young adult IBD patients, and consistently suggested that children with UC might be more 
susceptible to VTE. The exact causes for this higher VTE risk in UC than CD are unknown, but severe 
UC is associated with anemia and reactive thrombocytosis, which is conducive to VTE[48,49].

Another meta-analysis by Yuhara et al[50] demonstrated that adult patients with IBD (> 20-years-old) 
were at increased risk for both DVT and PE. The study also showed that confounding factors, such as 
smoking and body mass index (BMI), did not affect the correlation between IBD and DVT/PE. A large-
population database study by Nylund et al[25] found that hospitalized children and adolescents with 
IBD had a high incidence of TE, including DVT and PE. In addition, the study identified older age and 
abdominal surgery as risk factors for TE in children and young adults with IBD. The Hispanics had a 
low risk of TE among all children and adolescents. Although tobacco use was a risk factor for TE in 
adults, it was a protective factor in children with IBD. Interestingly, an increasing trend of TE was 
observed through the years among children and young adults with IBD, which might be associated with 
increased hospital admission rates. However, this increasing trend was not clear after multivariable 
regression analysis. Similarly, the review by Lazzerini et al[51] suggested an increased risk of TE in 
pediatric IBD patients compared to the general population. Our meta-analysis included several updated 
publications and showed that the risk of PVT, DVT, TE, and CVC-related thrombosis was increased in 
IBD child and adolescent patients. Moreover, the underlying mechanism of location-related VTE 
occurrence and development needs further exploration.

Nevertheless, the present study has several limitations. First, moderate heterogeneity was detected in 
the overall analysis of the correlation between VTE and IBD. On the other hand, low or no heterogeneity 
was detected after stratifying the studies by subtypes of VTE and IBD. Patients’ characteristics, 
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Figure 3 Forest plots. A: Subgroup analysis of the incidence of venous thromboembolism (VTE) in inflammatory bowel diseases (IBD) subtype; B: Subgroup 
analysis of the incidence of VTE subtype in IBD.
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Figure 4 Forest plots of the risk of venous thromboembolism in inflammatory bowel diseases and non-inflammatory bowel diseases.

Figure 5 Publication bias; funnel plot of the incidence of venous thromboembolism in inflammatory bowel diseases.

diagnosis of VTE, and intervention therapies might contribute to the variations across the studies and 
the magnitude of association. Second, certain subgroup analyses only involved a small number of 
studies and patients, and hence, the findings should be interpreted with caution. Third, the included 
large-size database review study incorporated registry data of medical records with different 
populations and settings, which might generate a high selection bias. Fourth, VTE was challenging to 
diagnose, which might have led to the misclassification of VTE.

CONCLUSION
Pediatric and adolescent IBD patients have an increased risk of VTE. UC and CD patients exhibited a 
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high risk of VTE. The risk of VTE subtypes was increased in IBD patients.

ARTICLE HIGHLIGHTS
Research background
A two- to three-fold increased risk of venous thrombotic events (VTE) has been demonstrated in 
patients with inammatory bowel disease (IBD) compared to the general population, but less is known 
about the risk of VTE in child- and pediatric-onset IBD. In recent years, several studies have reported 
the rising incidence rate of VTE in juvenile patients with IBD, and the related risk factors have been 
explored.

Research motivation
To evaluate the risk of VTE in children and adolescents with IBD.

Research objectives
To evaluate the risk of VTE in children and adolescents with IBD.

Research methods
Articles published up to April 2021 were retrieved from PubMed, Embase, Cochrane Library, Web of 
Science, SinoMed, CNKI, and WANFANG. Data from observational studies and clinical work were 
extracted. The outcome was the occurrence of VTE according to the type of IBD. The available odds ratio 
(OR) and the corresponding 95% confidence interval (CI) were extracted to compare the outcomes. 
Effect size (P), OR, and 95%CI were used to assess the association between VTE risk and IBD disease. 
Subgroup analyses stratified by subtypes of VTE and IBD were performed.

Research results
Twelve studies (7450272 IBD patients) were included in the meta-analysis. Child and adolescent IBD 
patients showed an increased risk of VTE (P = 0.02, 95%CI: 0.01-0.03). Subgroup analyses stratified by 
IBD (ulcerative colitis (UC): P = 0.05, 95%CI: 0.03-0.06; Crohn’s disease (CD): P = 0.02, 95%CI: 0.00-0.04) 
and VTE subtypes (portal vein thrombosis (PVT): P = 0.04, 95%CI: 0.02-0.06; deep vein thrombosis: P = 
0.03, 95%CI: 0.01-0.05; central venous catheter-related thrombosis: P = 0.23, 95%CI: 0.00-0.46; 
thromboembolic events: P = 0.02, 95%CI: 0.01-0.03) revealed a significant correlation between VTE risk 
and IBD. Patients with IBD were more susceptible to VTE risk than those without IBD (OR = 2.99, 
95%CI: 1.45-6.18). The funnel plot was asymmetric, suggesting the presence of significant publication 
bias.

Research conclusions
Pediatric and adolescent IBD patients have an increased VTE risk. UC and CD patients exhibited a high 
risk of VTE. The risk of VTE subtypes was increased in IBD patients.

Research perspectives
Pediatric and adolescent IBD patients have an increased VTE risk. UC and CD patients exhibited a high 
risk of VTE. The risk of VTE subtypes was increased in IBD patients.
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