
© Copyright 2023. Korean Association for the Study of Intestinal Diseases. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/) 

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

318

proximately 2- to 3-fold higher risk of developing venous throm-

boembolism (VTE) than the general population.1-3 VTE has 

been associated with an increased risk of in-hospital mortality 

(odds ratio [OR], 2.50; 95% confidence interval [CI], 1.83–3.43),4 

and the mortality rate was estimated to be > 15% in the first 3 

months if patients with IBD developed pulmonary thrombo-

embolism.5 Therefore, prevention of VTE is a relevant issue in 

patients with IBD. The risk of VTE is affected by disease activi-

ty and the treatment setting. Among patients with IBD, those 
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Background/Aims: Thromboprophylaxis is recommended for hospitalized patients with inflammatory bowel disease (IBD) 
in Western countries, although it is selectively administered to high-risk patients in East Asia. A central venous catheter (CVC) 
is commonly placed in patients with IBD. Although CVC placement is considered a risk factor for venous thromboembolism 
(VTE), the degree of increased risk in patients with IBD is uncertain. This study aimed to identify the risk of VTE with CVC 
placement in hospitalized Japanese patients with IBD without thromboprophylaxis. Methods: This retrospective cohort study 
included patients with ulcerative colitis or Crohn’s disease who were admitted for disease flares at Keio University Hospital 
between January 2016 and December 2020. Patients who already had thrombosis or were administered any antithrombotic 
treatment on admission were excluded. VTE development during the hospitalization was surveyed, and VTE risk associated 
with CVC indwelling was estimated using propensity score matching and inverse probability of treatment weighting analyses. 
Results: Altogether, 497 hospitalized patients with IBD (ulcerative colitis, 327; Crohn’s disease, 170) were enrolled. VTE devel-
oped in 9.30% (12/129) of catheterized patients and in 0.82% (3/368) of non-catheterized patients. The propensity score match-
ing yielded 127 matched pairs of patients. The catheterized group demonstrated higher odds for VTE than the non-catheterized 
group (odds ratio, 13.15; 95% confidence interval, 1.68–102.70). A similar result was obtained in the inverse probability of treat-
ment weighting analysis (odds ratio, 11.02; 95% confidence interval, 2.64–46.10). Conclusions: CVC placement is a major risk 
factor for VTE among hospitalized Japanese patients with IBD without thromboprophylaxis. (Intest Res 2023;21:318-327)
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INTRODUCTION

Thrombosis is a major complication in patients with inflam-

matory bowel disease (IBD), and those patients have an ap-
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with active disease are at a greater risk of developing VTE than 

those in remission (incidence rate ratio, 4.5; 95% CI, 2.6–7.8),6 

and hospitalized patients are also at higher risk of VTE than 

those in ambulatory settings.6 According to the clinical guide-

lines for IBD in Western countries, prophylactic antithrombot-

ic therapy is strongly recommended for all hospitalized patients 

with IBD.3,7,8 In contrast to Western countries, the significance 

of routine prophylactic antithrombotic therapy in Asian coun-

tries remains controversial. A previous large-scale study inves-

tigating venous thrombosis among Asian patients with IBD 

revealed that Asian patients with IBD were at a relatively lower 

risk of VTE than those in Western countries.6,9,10 Thus, the im-

plementation of thromboprophylaxis in hospitalized patients 

has been weakly recommended to be based on risk factors in 

clinical guidelines published in Japan.11

According to a nationwide Japanese study, the incidence of 

VTE among patients with IBD was 1.03% (102.5 per 100,000 

IBD person-years).12 Although this incidence rate is lower than 

that in Western countries,6,13,14 it is not negligible. Thus, identi-

fying patients at a high risk of developing VTE is important.

Many hospitalized patients with IBD require central venous 

catheter (CVC) placement for nutritional support and bowel 

rest during active disease or short bowel syndrome. This treat-

ment is an essential option for patients with IBD. However, an 

indwelling CVC is considered a risk factor for thrombosis.15 

The incidence of catheter-related venous thrombosis in pa-

tients with IBD was 3.5 times higher than that in patients with-

out IBD.16 Several studies from Japan have reported that CVC 

placement is more common in patients with VTE than in those 

without VTE.17-19 However, the extent to which CVC place-

ment increases the risk of VTE among hospitalized patients 

with IBD without antithrombotic prophylaxis has not been fully 

assessed. Therefore, we aimed to investigate the risk of VTE de-

velopment focusing on CVC placement in hospitalized pa-

tients with IBD under no pharmacological prophylactic anti-

thrombotic therapy.

METHODS

1. Participants
This retrospective cohort study was conducted at Keio Univer-

sity Hospital in Tokyo, Japan. We searched the hospital data-

base for all patients with ulcerative colitis (UC) and Crohn’s 

disease (CD). All patients admitted to the hospital for disease 

exacerbation from January 1, 2016, to December 31, 2020, were 

enrolled in the study. To evaluate VTE development after ad-

mission and in active disease situations, we excluded patients 

hospitalized for reasons other than IBD flares or discharged 

within 48 hours of admission, patients who already had throm-

bosis on admission, pregnant women, and those who were 

using anticoagulants within 30 days before admission.

2. Patient Characteristics and Laboratory Data
We collected patient characteristics and laboratory data from 

the medical records of hospitalized patients with IBD. The pa-

tient characteristics included age, sex, body mass index, dis-

ease duration, history of surgical bowel resection, disease ex-

tension categorized by Montreal classification, disease activity 

on admission (e.g., UC, partial Mayo score, CD, Harvey-Brad-

shaw Index), current smoking status, history of thrombosis, 

medical treatment during hospitalization (e.g., 5-aminosalicyl-

ic acid, prednisolone, immunomodulators, anti-tumor necro-

sis factor-α agents, vedolizumab, tofacitinib, ustekinumab, and 

calcineurin inhibitors), and laboratory data on admission, in-

cluding white blood cell count, hemoglobin concentration, 

platelet count, and C-reactive protein (CRP), albumin, and D-

dimer levels.

3. Central Venous Catheterization
To evaluate the association between CVC indwelling and the 

development of thrombosis, the patients were divided into 

catheterized and non-catheterized groups according to CVC 

insertion during the admission period. CVCs included both 

conventional CVCs and peripherally inserted CVCs. 

4. Venous Thromboembolism
The patients were followed-up from the day of admission until 

discharge. The primary endpoint was VTE development dur-

ing the hospitalization. Investigations for thromboembolism 

were performed in patients with suspected clinical symptoms 

according to the physician’s judgment during hospitalization. 

VTE was confirmed using ultrasonography or contrast-enhan-

ced computed tomography imaging, regardless of the throm-

bus site. Contrast-enhanced computed tomography or ultra-

sonography was performed when patients were suspected of 

having VTE due to symptoms such as pain, redness, swelling 

of the upper or lower limbs, chest pain, respiratory distress, or 

obstruction of the CVC. This study also included cases in which 

VTE was detected incidentally on computed tomography or 

ultrasonography performed during hospitalization for diagno-

sis and evaluation of disease.
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5. Non-Pharmacological Prevention for VTE
Non-pharmacological prevention for VTE such as mechanical 

thromboprophylaxis with compression stockings or intermit-

tent pneumatic compression were provided for patients con-

sidered as high risk of deep venous thrombosis in lower ex-

tremity with the physician’s decision in each case referring to 

the clinical guidelines.20,21

6. Statistical Analysis
Summary statistical tables were prepared using frequencies 

and proportions for categorical data and median and interquar-

tile range for continuous variables to evaluate patient back-

ground. In a comparison of the baseline characteristics between 

the catheterized and non-catheterized groups, the Mann-Whit-

ney test and Fisher exact test were used for continuous and 

categorical variables, respectively. 

For the primary analysis, the incidence proportion and inci-

dence rate of VTE were calculated. The incidence rate was ex-

pressed as 1,000 person-days. In cases involving multiple ad-

missions, the cases were treated independently if the readmis-

sion was more than 7 days after the latest discharge. In cases 

of readmission within 7 days from the latest discharge, the 2 

hospitalized periods were treated as the same admission peri-

od. When the patient was moved to another hospital, the ob-

servation was censored at the time of transfer. To reduce the 

selection bias between the catheterized and non-catheterized 

groups, the association between catheterization and VTE de-

velopment was investigated with propensity score (PS) analy-

ses. PSs were calculated using a multivariable logistic regres-

sion model, estimating the ORs for catheterization with the 

covariates as below; age, sex, disease (UC or CD), current smok-

ing status, past history of VTE, past history of bowel resection, 

hemoglobin concentration, white blood cell count, platelet 

count, and serum CRP and albumin levels on admission. Good-

ness-of-fit of the PSs was evaluated using the Hosmer-Leme-

show test.22 The catheterized and non-catheterized patients 

were matched in 1:1 ratio based on the PSs with the nearest 

neighbor matching method without replacement using the 

calipers of width equal to 0.2 of the standard deviation of the 

logit of the PS.23 After matching based on PSs, the association 

between catheterization and VTE development during hospi-

talization was estimated using univariable logistic regression 

analysis.

We conducted 2 sensitivity analyses. First, multivariable lo-

gistic regression analysis in the pre-matching patients adjust-

ed with PSs and catheterization as covariates. Second, we per-

formed an inverse probability of treatment weighting analysis 

using PSs.24,25

For the secondary analysis, we investigated the predictors of 

VTE development. Univariable logistic regression models were 

used to estimate ORs and 95% CIs to predict VTE development. 

All P values were based on the two-tailed hypothesis, and P <  

0.05 was considered significant. Statistical analyses were per-

formed using the JMP version 16.0.0 software (SAS Institute, 

Cary, NC, USA), Stata version 17 (StataCorp, College Station, 

TX, USA), or SPSS software version 28.0 for Windows (IBM 

Corp., Armonk, NY, USA).

7. Ethical Considerations
This study complied with the Declaration of Helsinki (revised 

in 2013) and the Guidelines for Medical Research Involving 

Human Subjects (Japanese Ministry of Health, Labour, and 

Welfare). The study protocol was reviewed and approved by the 

Ethics Committee of Keio University (approval No. 20150210). 

All data were collected anonymously. Written informed con-

sent was not required due to the retrospective study design.

RESULTS

1. Baseline Characteristics
A total of 846 patients with IBD admitted to Keio University 

Hospital in Japan from January 1, 2016 to December 31, 2020 

were eligible (Fig. 1). Two hundred thirty-six patients that were 

admitted for reasons other than disease flares, 86 patients that 

were discharged within 48 hours from admission, 18 patients 

who had received anticoagulants within 30 days prior to ad-

mission, and 9 patients who already had proven thrombosis 

on admission were excluded. Finally, 497 patients (327 with 

UC and 170 with CD) were enrolled in the study (Fig. 1). Phar-

macological prophylactic anticoagulant therapy was not ad-

ministered to the patients on admission. The median observa-

tional period was 16 days (interquartile range, 9–26 days).

The baseline characteristics of all the enrolled patients are 

described in Supplementary Table 1. On the basis of CVC in-

dwelling during hospitalization, the 497 participants were di-

vided into catheterized (n = 129) and non-catheterized (n = 368) 

groups. The catheterized group included 66 patients with UC 

and 63 patients with CD, while the non-catheterized group in-

cluded 261 patients with UC and 107 patients with CD. The 

patient characteristics in each group are presented in Table 1. 

The indications for catheterization were summarized in Sup-

plementary Table 2.



https://doi.org/10.5217/ir.2022.00116 • Intest Res 2023;21(3):318-327

321www.irjournal.org

<doi> • <doi 1>

2. PS Matching
PSs were estimated in 482 patients with the exception of 15 

patients in which the PSs were unable to be calculated due to 

missing data in covariates. The logistic regression model for 

the estimation of the PSs was valid (Hosmer-Lemeshow test, 

P = 0.11), and the distribution of PSs is presented in Fig. 2A. 

The PS-based matching yielded 127 matched pairs (Fig. 1), 

and the variability of covariates used for estimating PSs was 

reduced after matching (Fig. 2B).

3.  Association between Catheterization and VTE 
Development 

The overall incidence of VTE development was 3.02% (15/497), 

and the overall incidence rate was 1.73 per 1,000 person-days 

during hospitalization. The mortality rate in this study was 0%. 

The cases that indicated VTE development included 9 cases 

(6 with UC and 3 with CD) of deep venous thrombosis in the 

lower extremities or pulmonary embolism and 11 cases (5 with 

UC and 6 with CD) of thrombosis related to CVC. VTE devel-

oped more frequently in the catheterized group than in the 

Fig. 1. Study flow diagram. Patients with IBD (n=846) were enrolled in this study. Of these, 497 patients were included in the study. They 
were divided into 2 groups: catheterized and non-catheterized. There were 127 matched pairs after propensity score-based matching. UC, 
ulcerative colitis; CD, Crohn’s disease; IBD, inflammatory bowel disease; CVC, central venous catheter. 

127 Catheterized group  
(66 UC, 61 CD)

349 Excluded subjects
         86 Patients discharged within 48 hr
       236 Patients hospitalized for reasons other than IBD flares
         18 Patients who were taking anticoagulants
           9 Patients who already had thrombosis on admission

(+) (-)CVC

Propensity score matching

127 Non-catheterized group  
(75 UC, 52 CD)

129 Catheterized group  
(66 UC, 63 CD)

368 Non-catheterized group  
(261 UC, 107 CD)

846 Total examinees
UC and CD inpatients from January 2016 to December 2020

 497 Patients included in our study (327 UC, 170 CD) 

Fig. 2. Distribution of propensity scores and variability of covariates. (A) Distribution of propensity scores in the catheterized (above) and 
non-catheterized (below) groups. (B) The covariates used for the estimation of the propensity scores and the bias across the covariates 
before and after matching based on propensity scores. CRP, C-reactive protein; WBC, white blood cell; VTE, venous thromboembolism.
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Table 1. Comparison of Patient Characteristics According to Central Venous Catheter Indwelling

Characteristic Catheterized (n=129) Non-catheterized (n=368) P-value

Male sex 70 (54.3) 203 (55.2) 0.918a

Age (yr)  39 (30–47)  38 (26–50) 0.768b

Body mass index (kg/m2)  19.3 (17.6–21.7)  19.9 (18.2–22.2) 0.149b

Current smoking 32 (24.8)  62 (16.9) 0.051a

Disease and extensionc

   Ulcerative colitis 66 (51.2) 261 (70.9) 0.592a

      E1 0 3 -

      E2 4 26 -

      E3 62 232 -

   Crohn’s disease 63 (48.8) 107 (29.1) 0.126a

      L1 16 19 -

      L2 4 17 -

      L3 43 71 -

Disease duration (yr) 8.0 (3.0–17.0) 7.0 (2.0–18.0) 0.362b

Disease activity

   Partial Mayo score 7.0 (6.0–8.0) 6.0 (5.0–7.0) 0.011b

   Harvey-Bradshaw Index 7.5 (5.0–10.0) 6.0 (4.0–8.0) 0.028b

   Missing data 38 (29.5) 72 (19.6) -

Past history of VTE 2 (1.6) 6 (1.6) 1.000a

Past history of bowel resection 55 (42.6) 88 (24.0) <0.001a

Oral contraceptive pills 1 (0.8) 4 (1.1) 1.000a

Treatment during admission

   5-ASA 61 (47.3) 238 (64.7) 0.001a

   Azathioprine/6-MP 31 (24.0) 123 (33.4) 0.047a

   Systemic corticosteroid 40 (31.0) 153 (41.6) 0.036a

   Anti-TNF-α agent 42 (32.6) 79 (21.5) 0.017a

   Vedolizumab 10 (7.8) 18 (4.9) 0.266a

   Ustekinumab 5 (3.9) 4 (1.1) 0.055a

   Tofacitinib 4 (3.1) 12 (3.3) 1.000a

   Tacrolimus 23 (17.8) 69 (18.8) 0.895a

   Cyclosporin A 17 (13.2) 6 (1.6) <0.001a

Laboratory data on admission

   White blood cells (/µL) 8,800 (6,100–12,300) 8,000 (6,000–11,000) 0.098b

   Hemoglobin (g/dL) 11.5 (9.9–12.7) 12.4 (10.7–13.7) <0.001b

   Platelet (×104/µL) 35.6 (29.3–45.2) 31.7 (25.1–40.6) 0.002b

   C-reactive protein (mg/dL) 6.0 (2.7–11.4) 2.1 (0.0–6.3) <0.001b

   Albumin (g/dL) 3.0 (2.7–3.5) 3.5 (3.1–4.0) <0.001b

   D-dimer (µg/mL) 1.7 (0.6–2.6) 0.9 (0.5–1.9) 0.029b

Values are presented as number (%) or median (interquartile range). 
aFisher exact test. 
bMann-Whitney test. 
cDisease extension was categorized according to the Montreal classification.
VTE, venous thromboembolism; 5-ASA, 5-aminosalicylic acid; 6-MP, 6-mercaptopurine; TNF, tumor necrosis factor. 
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non-catheterized group (Table 2). The incidence of VTE was 

9.30% (12/129) in the catheterized group and 0.82% (3/368) 

in the non-catheterized group. In the catheterized group, all 

the VTEs were developed after indwelling CVC. The incidence 

rate of VTE was 2.90 per 1,000 person-days in the catheterized 

group and 0.66 per 1,000 person-days in the non-catheterized 

group. After PS matching, an association between catheteriza-

tion and VTE development was identified (OR, 13.15; 95% CI, 

1.68–102.70; P = 0.014). 

4. Sensitivity Analyses
We conducted 2 sensitivity analyses. First, we adjusted PSs as 

the confounder and estimated the OR of catheterization for 

VTE development in the multivariable adjusted analysis among 

the pre-matching patients. Second, we used a univariable lo-

gistic regression model with inverse probability of treatment 

weighting. According to the 2 sensitivity analyses, the catheter-

ization was also associated with VTE development (Table 3).

5.  Exploratory Analysis for Prediction of VTE 
Development

We conducted an exploratory analysis to investigate the pre-

dictors of VTE development (Table 4). In the univariable logis-

tic regression analysis, serum albumin level (OR, 0.28; 95% CI, 

0.12–0.63; P = 0.002) and hemoglobin level (OR, 0.79; 95% CI, 

0.64–0.97; P = 0.027) were associated with lower odds of VTE, 

while CRP level (OR, 1.08; 95% CI, 1.02–1.14; P = 0.010) and 

platelet level (OR, 1.00; 95% CI, 1.00–1.01; P = 0.025) were as-

sociated with higher odds of VTE. Treatment during hospital-

ization and disease (i.e., UC or CD) were not considered pre-

dictors of VTE development. 

DISCUSSION

This study revealed that an indwelling CVC was a crucial risk 

factor for VTE development in patients with IBD hospitalized 

with disease flares. After PS matching, which reduced the ef-

fect of confounders such as disease severity between the cath-

eterized and non-catheterized groups, the OR of catheteriza-

tion to non-catheterization for VTE development was 13.15 

(95% CI, 1.68–102.70), and similar results were also confirmed 

in 2 sensitivity analyses. 

To the best of our knowledge, this is the first study to estimate 

the risk of VTE development focusing on CVC placement in 

hospitalized IBD patients with active disease using PS match-

ing and inverse probability of treatment weighting analysis to 

adjust possible confounders, sufficiently. Previous studies in-

vestigated the risk of VTE in Asian patients with IBD, and found 

CVC placement to be one of the risk factors.9,17-19 However, the 

degree of increased risk for VTE associated with indwelling 

CVC among hospitalized Asian patients with IBD has yet to 

be uncertain because of insufficient adjustment of potential 

Table 2. Association between Catheterization and Venous Thromboembolism Development

Incidence 
proportion

Incidence  
ratea

Before matching (n=497) After matching (1:1) (n=254)

OR (95% CI) P-value OR (95% CI) P-value

Catheterized 9.30 2.90 12.48 (3.46–45.00) <0.001 13.15 (1.68–102.70) 0.014

Non-catheterized 0.82 0.66 Reference - Reference -

A univariable logistic regression model was used to estimate the OR for venous thromboembolism development.
aIncidence rate is calculated as per 1,000 person-days. 
OR, odds ratio; CI, confidence interval. 

Table 3. Sensitivity Analyses

Adjustment of PSs in the multivariable analysis 
(n=482)

Inverse probability of treatment weighting 
(n=482)

aOR (95% CI) P-value OR (95% CI) P-value

Catheterized 7.29 (1.81–29.40) 0.005 11.02 (2.64–46.10) 0.001

Non-catheterized Reference - Reference -

Two sensitivity analyses were conducted to investigate the association between catheterization and venous thromboembolism (VTE) development. In the 
multivariable logistic regression model, propensity scores (PSs) and catheterization were adjusted as covariates. In the other analysis, inverse probability 
of treatment weighted logistic regression model was used to estimate the OR for VTE development with the catheterization as the explanatory variable. 
OR, odds ratio; aOR, adjusted OR; CI, confidence interval.
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confounders or lacking of data on the estimated risk to be in-

creased for VTE in the past studies. The present study over-

comes the limitations of the previous studies with the follow-

ing strengths. First, we focused on the risk of VTE associated 

with CVC placement, and adjusted 11 possible confounders 

between catheterized and non-catheterized patients by using 

PS matching method and estimated the OR for development 

of VTE. Second, we conducted 2 sensitivity analyses with PS 

and the higher odds for VTE in catheterized patients were also 

confirmed. Third, the results of this study were independent to 

the effect of pharmacological thromboprophylaxis because 

patients under antithrombotic therapy were excluded from 

the study. In consideration of these points, the present study 

revealed that CVC placement was a crucial risk factor of de-

veloping VTE in hospitalized Japanese patients with IBD in 

active disease.

The incidence of VTE development in Asian countries is not 

more than that in Western countries; nevertheless, Asian pa-

tients with IBD are still at a high risk of VTE. In East Asia (Tai-

wan, Japan, and South Korea), the incidence of VTE in patients 

hospitalized with IBD was 0.9%.9 According to a Japanese na-

tionwide survey conducted by Ando et al.,12 the incidence of 

VTE in patients with IBD, including both inpatients and out-

patients, was 1.03% (1.025 per 1,000 person-years [reported as 

102.5 per 100,000 person-years]), and concluded that the risk 

of VTE in Asia was comparable to that in Western countries. 

In a large-scale longitudinal study conducted by Grainge et al.6 

in the United Kingdom (including 13,756 patients with IBD 

and 71,672 matched controls), the overall incidence of VTE 

was 2.6 per 1,000 person-years, which is higher than that in Ja-

pan.12 The risk of VTE varies due to the difference in the set-

tings where the patients are treated (e.g., ambulatory or hospi-

talization), and it might be affected by the patient composition 

in the study. Focusing on the admitted patients, Ananthakrish-

nan et al.26 have reported that the incidence rates of VTE 30, 

60, 90, and 180 days after the first hospitalization were 3.7/1,000, 

4.1/1,000, 5.4/1,000, and 9.4/1,000 person-days, respectively. 

In the present study, the overall incidence proportion and in-

cidence rate of VTE without routine pharmacological antithrom-

botic prophylaxis were 3.02% (15/497) and 1.73 per 1,000 per-

son-days, respectively. The incidence of VTE among hospital-

ized patients with active disease in this study is lower than that 

in a study conducted in United States, although the incidence 

remains high. 

The criteria for selection of Asian inpatients with IBD who 

should receive pharmacological antithrombotic prophylaxis 

are a relevant unsolved issue.9,27 In the guidelines published in 

Western countries, prophylactic antithrombotic therapy is rec-

ommended to hospitalized patients with IBD because of their 

high risk of thrombosis development.1,3,7,8,28 Meanwhile, the 

guidelines published by the Japanese Society of Gastroenter-

ology state that the implementation of thromboprophylaxis in 

hospitalized patients with IBD should be determined by con-

sidering other risk factors and the increased risk of bleeding 

Table 4. Exploratory Analysis for Prediction of Venous Thrombo-
embolism Development

Variable OR (95% CI) P-value

Male sex 0.94 (0.33–2.62) 0.900

Age (continuous) 0.98 (0.95–1.02) 0.344

Body mass index 0.86 (0.72–1.03) 0.093

Current smoking 1.58 (0.49–5.08) 0.443

Disease

   Ulcerative colitis Reference –

   Crohn’s disease 1.71 (0.61–4.81) 0.307

Disease duration (yr) 0.96 (0.90–1.02) 0.167

Disease activity

   Partial Mayo score 1.09 (0.66–1.79) 0.735

   Harvey-Bradshaw Index 1.12 (0.93–1.34) 0.235

Past history of VTE 4.85 (0.56–42.1) 0.152

Past history of surgery 1.67 (0.58–4.79) 0.337

Treatment during admissiona

   5-ASA 0.57 (0.20–1.60) 0.284

   Azathioprine/6-MP 0.55 (0.15–1.97) 0.357

   Systemic corticosteroid 1.39 (0.50–3.90) 0.529

   Anti-TNF-α agent 0.77 (0.21–2.78) 0.691

   Vedolizumab 1.20 (0.15–9.50) 0.860

   Ustekinumab 4.23 (0.50–36.18) 0.188

   Tacrolimus 0.31 (0.04–2.36) 0.257

   Cyclosporin A 3.38 (0.72–15.94) 0.124

Laboratory data on admission

   White blood cells (/µL) 1.00 (1.00–1.00) 0.865

   Hemoglobin (g/dL) 0.79 (0.64–0.97) 0.027

   Platelet (×104/µL) 1.00 (1.00–1.01) 0.025

   C-reactive protein (mg/dL) 1.08 (1.02–1.14) 0.010

   Albumin (g/dL) 0.28 (0.12–0.63) 0.002

   D-dimer (µg/mL) 0.93 (0.59–1.45) 0.733

Univariable logistic regression analysis for venous thromboembolism de-
velop ment.
aPatients not treated as a reference.
OR, odds ratio; CI, confidence interval; 5-ASA, 5-aminosalicylic acid; 6-MP, 
6-mercaptopurine; TNF, tumor necrosis factor. 
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from the gastrointestinal tract and other organs associated with 

the intervention.11 Venous catheterization, obesity, pregnancy, 

and recent surgery with general anesthesia have been consid-

ered minor risk factors for VTE in patients with IBD.1 However, 

the present study revealed that the risk for VTE among Japa-

nese hospitalized patients with IBD with active disease with-

out thromboprophylaxis is much higher in those with CVC 

placement than in those without. Thus, hospitalized patients 

with active IBD in whom CVC is placed are at a high risk of 

VTE development, and thromboprophylaxis is to be consid-

ered proactively.

In an exploratory analysis, we determined that a low hemo-

globin level, high CRP level, and low albumin level on admis-

sion were risk factors for VTE (Table 4). These results were con-

sistent with those reported in previous studies.9,19,29 All these 

factors are associated with high disease activity. Moreover, a 

low albumin level is considered a risk factor for thrombosis in-

dependent of inflammation.26 The endothelial damage, which 

leads impaired function of the inhibition of platelet adhesion, 

the direct deposits of plasma proteins such as albumin, fibrin-

ogen and von Willebrand factor, fibronectin on the surface of 

CVC itself, and hypercoagulability associated with the inflam-

mation of underlying disease and sepsis or bacterial translo-

cation into the blood stream have been reported as the possi-

ble mechanisms of thrombosis in conjunction with CVC place-

ment.15

This study had several limitations. First, this was a single-cen-

ter retrospective study. The characteristics of hospitalized pa-

tients, such as disease severity, type of disease, and treatment, 

varied among institutions. Thus, selection bias should be con-

sidered during extrapolation. Second, we excluded patients in 

pregnancy, those with abnormal coagulation disorders and 

with prior thrombosis undergoing current antithrombotic ther-

apy, and who were considered at a high risk of thrombosis. 

Therefore, evaluating the effect of these parameters on VTE 

development was not possible. Third, we could not access data 

on patients’ immobility which could be a potential confound-

er. Fourth, except for some cases in which it was incidentally 

detected, VTE was diagnosed mainly in patients who were 

suspected of having thrombosis based on the physician’s judg-

ment. Thus, the incidence of VTE may have been underesti-

mated because of the presence of asymptomatic thrombosis. 

Asymptomatic thrombosis is often observed in patients with 

IBD.19 Future prospective multicenter studies are warranted to 

overcome these limitations and determine the incidence and 

possible risk factors for VTE associated with CVC in patients 

with IBD.

In conclusion, an indwelling CVC is a high-risk factor for VTE 

development in hospitalized Japanese patients with IBD with 

disease flares. In Asian countries, where thromboprophylaxis 

in hospitalized patients with IBD is to be considered together 

with the risk for thrombosis and adverse events due to anti-

thrombotic therapy itself, preventive antithrombotic treatment 

would be beneficial for inpatients with active IBD in whom 

CVC is placed.
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