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Effect of obesity on vedolizumab response in inflammatory 
bowel disease
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Background Vedolizumab is used in inflammatory bowel disease (IBD), administered as a 
non-weight-based fixed dose. A higher body mass index (BMI) is associated with lower serum 
vedolizumab levels, but it is unclear whether it is associated with an unfavorable response to 
vedolizumab. We examined the relationship between BMI and the need for dose escalation, and 
the overall response to vedolizumab in IBD patients.

Methods This was a single-center, retrospective study of IBD patients who received vedolizumab 
between 1st July 2014 and 1st September 2020. The primary outcome was need for vedolizumab 
dose escalation or discontinuation. Secondary outcomes were steroid-free clinical remission 
(SFCR), endoscopic remission, and normal serum C-reactive protein (CRP). Outcomes were 
compared between patients with BMI <30 kg/m2 (non-obese) or ≥30 kg/m2 (obese).

Results 190  patients were included, with a median follow-up time of 21  months. Median age 
was 37  years, 50.5% were male, and median BMI was 24.8  kg/m2 (75.3% of patients had BMI 
<30 kg/m2). Vedolizumab was dose-escalated in 48.9% of the obese group vs. 42% of the non-
obese group (P=0.4). Vedolizumab was discontinued in 31.9% of the obese group vs. 53.2% of the 
non-obese group (P=0.01). The rate of CRP normalization was significantly lower in the obese 
group (46.2% vs. 66%, P=0.03). SFCR and endoscopic remission rates were not significantly 
different between the groups.

Conclusions  Obesity was not associated with higher rates of vedolizumab dose escalation. However, 
it was associated with lower rates of vedolizumab discontinuation and CRP normalization, but not 
SFCR or endoscopic remission.
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Introduction

As the global prevalence of obesity in the general population 
increases, so too does the prevalence of obesity in patients 
with inflammatory bowel disease (IBD), including ulcerative 
colitis (UC) and Crohn’s disease (CD). The proportion of IBD 
patients who have obesity, defined as a body mass index (BMI) 
equal or greater than 30 kg/m2, reflects the proportion in the 
general population, which is between 15% and 40% based on 
recent data [1].

The relationship between obesity and IBD outcomes and 
natural history remains unclear. Retrospective studies have 
shown that obesity is associated with greater morbidity in 
IBD patients, including higher rates of hospitalization, rates of 
colectomy in UC, and disease relapse in CD [2,3]. Conversely, 
obesity has also been associated with improved outcomes 
in IBD or a milder phenotype [4]. One large retrospective 
study found that IBD patients with BMI greater than 30 had 
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fewer hospitalizations (42.1% vs. 66.0%, P<0.001) and less 
need for surgery (41.1% vs. 61.1%, P=0.02) than those with 
normal BMI [5].

It is important to consider the effect of obesity on weight-
based compared to fixed-dose biologics in IBD, as the data are 
unclear. Pharmacokinetic studies of adalimumab and infliximab 
in IBD patients with obesity have demonstrated greater drug 
clearance and lower trough concentrations, particularly for 
adalimumab [6,7]. Another study found that patients with a 
BMI of 30 kg/m2 or greater needing dose escalation sooner due 
to loss of response to adalimumab, but not infliximab, which is 
dosed based on weight [8]. However, despite infliximab being 
weight-based, some studies still found a direct correlation 
between high BMI and treatment failure [9,10]. These results 
imply that obesity may impact the overall drug efficacy.

Vedolizumab (VDZ) is not dosed based on weight. 
Unfortunately, up to 50% of IBD patients who initially responded 
to the standard VDZ treatment may ultimately lose their response 
to the drug and require dose escalation or drug discontinuation 
[11]. It is known that VDZ trough drug levels have an inverse 
relationship to weight [12]. Multiple studies have initially 
demonstrated an association between higher VDZ trough levels 
and favorable outcomes [13,14]. However, a recent observational 
study of pre-dose optimization of VDZ trough levels did not 
support the notion that higher VDZ trough levels correlate 
with recapturing response [15]. Further, there are limited data 
available that show how patients of different BMI respond to the 
fixed-dose regimen of VDZ. The purpose of this study was to 
determine the effect of obesity on VDZ response, including the 
need for dose escalation or discontinuation, as well as the clinical, 
biochemical and endoscopic response in patients with IBD.

Patients and methods

This study was a single-center, retrospective chart review 
of IBD patients seen at the Yale New Haven Health System 
between 1st July 2014 and 1st September 2020. Inclusion criteria 
were age ≥18 years, diagnosis of IBD (CD, UC, or indeterminate 
colitis), and treatment with at least one dose of VDZ during the 
specified time period. Exclusion criteria were age <18, no IBD 
diagnosis, and no current or prior VDZ use. The study protocol 
was approved by the Yale University Institutional Review Board 
(IRB#2000028937).

Background information, including age, sex, baseline BMI 
and smoking status, were extracted from each participant’s 
record to form the data set. Disease-related variables included 
date of IBD diagnosis, IBD subtype, disease location, disease 
phenotype, and presence of documented extraintestinal 
manifestations. Treatment-related variables included all current 
and prior medical and surgical therapies for IBD, specific dates 
of VDZ usage and dose interval in weeks, use of corticosteroids 
at time of initiation of VDZ, and use of combination therapy 
with VDZ, such as a thiopurine or methotrexate. Variables 
related to disease outcomes included laboratory markers 
(albumin, C-reactive protein [CRP]) within 30  days prior 
to starting VDZ and after use, documentation of steroid-

free clinical remission (SFCR), and reports from endoscopy, 
pathology, and radiology pertaining to IBD.

The primary outcome of the study was the need for VDZ 
dose escalation over time (defined as having the frequency of 
maintenance VDZ infusions < every 8  weeks) due to partial 
or total loss of response, or complete discontinuation of the 
medication during the study time period due to partial or total 
loss of response. Secondary outcomes were achievement of 
SFCR, endoscopic remission (defined as absence of ulcers or 
erosions in CD and Mayo endoscopic score ≤1 for UC), and 
normal serum CRP (defined as ≤5  mg/L). Outcomes were 
compared between patients with BMI <30 kg/m2 or ≥30 kg/m2.

Statistical analysis

JMP (SAS Institute Inc., Cary, North Carolina, United States) 
statistical software was used for data analysis. Continuous 
variables were analyzed using an unpaired Student’s t-test. 
Categorical variables were analyzed using Pearson’s chi-square 
test. A  time-to-event analysis using a Kaplan-Meier curve 
was performed and compared between the 2 groups for VDZ 
treatment persistence. The event was VDZ discontinuation. 
A log-rank test with a P-value <0.05 was considered statistically 
significant. Multivariate logistic regression models were built to 
evaluate the association of obesity with VDZ outcomes and the 
clinically relevant confounders were selected a priori based on 
univariate analysis findings, clinical experience and the literature. 
A P-value <0.05 was considered statistically significant.

Results

A total of 190 patients were included in the study (Table 1). 
The median age was 37 years (range 16-80) and 50.5% of patients 
were male. With respect to IBD subtype, 53.7% of patients had 
CD (31.7% with perianal involvement), 42.6% had UC and 3.7% 
had indeterminate colitis. Treatment with combination therapy 
(a thiopurine or methotrexate) was used in 35.3% of patients 
and 52.6% were on corticosteroids at the time of initiating VDZ. 
In addition, 28.4% had prior bowel resection and 78.4% had 
prior exposure to biologic agents before starting VDZ. A total 
of 53  patients had extraintestinal manifestations. Peripheral 
arthritis was the most common manifestation, present in 
47 of these patients. Four patients had erythema nodosum or 
pyoderma gangrenosum, one patient had both uveitis and 
erythema nodosum, and one patient had sacroiliitis.

The median BMI was 24.8  kg/m2 (range 16.2-45.5), with 
143  patients (75.3%) having a BMI <30  kg/m2 (non-obese). 
Patients with obesity were more likely to have extraintestinal 
manifestations compared to patients without obesity (44.7% 
vs. 22.4%; P=0.003). Otherwise, there were no significant 
differences between the 2 groups in terms of baseline and 
disease characteristics (Table  2). Baseline laboratory data 
within 30 days of starting VDZ were not available for albumin 
in 99 patients (52%) and CRP in 140 patients (74%).
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confidence interval [CI] 1.11-5.23; P=0.03) and normal CRP 
(OR 2.97, 95%CI 1.29-6.81; P=0.01). In addition, combination 
therapy with immunomodulators was associated with VDZ 
dose escalation (OR 2.39, 95%CI 1.23-4.68; P=0.01), and VDZ 
discontinuation (OR 2.013, 95%CI 1.02-3.96; P=0.043).

Discussion

In this single-center retrospective study, which included 190 
IBD patients with and without obesity, we found that almost 
half of all patients required dose escalation of VDZ, consistent 

Table 1 Baseline characteristics of patients

Characteristics Value

Median age, years (range) 37 (16-80)

Male, n (%) 96 (50.5)

Inflammatory bowel disease subtype
Crohn’s disease, n (%)
L1
L2
L3
L4
B1
B2
B3

102 (53.7)
9 (8.8)

23 (22.5)
68 (66.7)

2 (2.0)
41(40.2)
31 (30.4)
30 (29.4)

Perianal disease, n (%) 31 (31.7)

Ulcerative colitis, n (%) 81 (42.6)

Indeterminate colitis, n (%) 7 (3.7)

Proctitis 1(1.2)

Left-sided colitis 29 (32.9)

Pancolitis 58 (65.9)

Combination therapy, n (%) 67 (35.3)

Thiopurine 47 (70.1)

Methotrexate 20 (29.9)

Prior bowel resection, n (%) 54 (28.4)

Steroid use at time of starting vedolizumab, n 
(%)

100 (52.6)

Previous exposure to biologic agents, n (%) 149 (78.4)

The median follow-up time was 21  months (interquartile 
range 10.8-40.0). Outcomes were recorded during the most recent 
follow up noted in the chart. Data regarding SFCR, endoscopic 
remission and CRP were analyzed within ≤6  months after 
starting VDZ in the obese group in 6.4% (n=3), 14.9% (n=7), and 
14.9% (n=7), respectively. In the non-obese group, data regarding 
SFCR, endoscopic remission and CRP were analyzed within 
≤6 months after starting VDZ in 20.3% (n=29), 18.2% (n=26), 
and 18.9% (n=27), respectively. The rest of the outcomes analyzed 
were noted >6 months after starting VDZ therapy.

The dose of VDZ was escalated in 48.9% of the obese group 
compared to 42% of the non-obese group (P=0.4) (Fig. 1). VDZ 
was discontinued in 31.9% of the obese group vs. 53.2% of the 
non-obese group (P=0.01). Vedolizumab treatment persistence 
at 6  months was 89.3% in the non-obese group compared 
to 95.7% in the obese group. At 12  months, VDZ treatment 
persistence was 73.6% in the non-obese group compared 
to 93.6% in the obese group (Fig.  2). SFCR was achieved in 
57.5% of the obese group compared to 43.4% of the non-
obese group (P=0.22). Endoscopic remission was achieved in 
60.6% of the obese group compared to 50.5% of the non-obese 
group (P=0.32). The rate of CRP normalization (n=145) was 
significantly lower in the obese group compared to the non-
obese group (46.2% vs. 66.0%; P=0.03).

On multivariate analysis, non-obese BMI was significantly 
associated with VDZ discontinuation (odds ratio [OR] 2.41, 95% 
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with other studies [11]. We also found that, compared to 
non-obese BMI, obesity was not associated with greater 
rates of VDZ dose escalation and that the rates of SFCR and 
endoscopic remission were not significantly different between 
the 2 groups. VDZ discontinuation rates were lower in the 
obese compared to the non-obese group. This was supported 
by a time-to-event analysis for VDZ persistence. However, 
the data did show that the rate of CRP normalization after 
treatment with VDZ was significantly higher in the non-obese 
group of IBD patients.

The pharmacology of the early monoclonal antibodies 
approved for IBD, such as infliximab, adalimumab and 
certolizumab, has been studied extensively [16]. Studies 
evaluated the impact of patient-related factors, including body 
weight, on the pharmacokinetics of monoclonal antibodies. 
Increased body weight is associated with an increased volume 
of distribution of monoclonal antibodies [17]. Because of the 
impact of obesity on pharmacokinetic parameters, infliximab 
is dosed based on body weight. However, the relationship 
between body weight and drug clearance of monoclonal 
antibodies is not linear, suggesting that there are other factors 
besides weight that also impact drug clearance and ultimately 
drug levels [16]. These findings make therapeutic drug 
monitoring crucial, particularly in patients with obesity or with 
monoclonal antibodies that are not based on weight.

Specific pharmacologic parameters of VDZ have also 
been studied [18]. During its clinical trials, VDZ was first 
administered as a weight-based dose, like prior monoclonal 
antibodies. However, further investigation found that weight-
adjusted dosing did not have a significant advantage over fixed 
dosing. Except for patients with weight >120  kg, one study 

found no clinically meaningful difference in the clearance of 
the fixed dose of VDZ based on weight [19]. This led to FDA 
approval for a fixed dose of 300 mg intravenously every 8 weeks.

Still, there is a paucity of current data on the effect of 
obesity on actual clinical response to VDZ in IBD patients. 
Existing literature has investigated the effect of obesity on 
clinical response to other biologics in other autoimmune 
conditions  [20]. A  2018 study by Singh et al found that, for 
autoimmune diseases other than IBD, higher BMI is associated 
with a worse clinical response to tumor necrosis factor (TNF)-α 
inhibitors. For example, one observational study found that 
patients with rheumatoid arthritis and obesity treated with 
the weight-based dosing of infliximab had a lesser reduction 
in disease severity scores than those without obesity  [21]. 
This relationship was not present for patients with IBD, 
however. A  pooled analysis of over 1200 IBD patients found 
that obesity was not associated with an inferior response to 
infliximab (based on CD Activity Index scores and endoscopic 
remission), regardless of IBD subtype [22]. As in this latter 
analysis of infliximab in IBD, our study with VDZ did not 
find a significant impact of obesity on SFCR or endoscopic 
remission in IBD patients.

Last, we found that CRP normalization occurred more 
frequently in IBD patients with BMI <30  kg/m2 than in 
those with BMI ≥30 kg/m2. However, the rates of endoscopic 
remission were similar between the 2 groups. This finding 
supports existing studies that cite obesity as a persistent state of 
chronic inflammation [23]. CRP is a non-specific inflammatory 
marker often elevated in patients with obesity. This may explain 
why IBD patients with obesity treated with VDZ may have had 
less of a decline in their CRP after treatment.

Table 2 Patient characteristics while on vedolizumab, stratified by BMI <30 kg/m2 or ≥30 kg/m2

Patient characteristics BMI <30 (n=143),  
n (%), mean (SD)

BMI ≥30 (n=47),  
n (%), mean (SD)

P-value

Baseline characteristics
Age (years)
Female sex
Disease duration (years)
Albumin at start of 
vedolizumab*
C-reactive protein at start of 
vedolizumab (mg/L)† 

40.7 (16.6)
69 (48.3)

11.5 (10.5)
3.9 (0.55)

12.8 (23.2)

43.7 (14.9)
25 (53.2)
12 (8.1)

4.1 (0.41)

13.4 (32.9)

0.24
0.56
0.72
0.07

0.94

Disease characteristics
Disease type

Crohn’s disease
Ulcerative colitis
Indeterminate colitis

Prior bowel resection
Presence of extraintestinal 
manifestations

77 (53.9)
60 (41.9)

6 (4.2)
43 (30.1)
32 (22.4)

25 (53.2)
21 (44.7)

1 (2.1)
11 (23.4)
21 (44.7)

0.79

0.38
0.003

Medication factors
Combination therapy use 
Prior biologic agent use
Steroid use at vedolizumab induction

48 (33.6)
111 (77.6)
79 (55.2)

19 (40.4)
38 (80.8)
21 (44.7)

0.39
0.64
0.23

*Data not available for 99 patients
† Data not available for 140 patients
BMI, body mass index; SD, standard deviation
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Overall, this study offers a median extended follow-up time 
of almost 2 years, longer than some existing studies evaluating 
the effect of obesity on the response to monoclonal antibodies 
in IBD [22]. Additionally, existing studies have focused solely 
on TNF-α inhibitors, whereas this study assessed the response 
to VDZ. This study also offers an analysis of a control group 
with similar baseline characteristics.

There are some limitations to our study. First, there 
are inherent limitations of a single-center retrospective 
study. Given the nature of retrospective reviews, there 
are patients lost to follow up or with missing data, 
as discussed in the Results section. Second, despite 
controlling for variables associated with disease activity 
and severity, potential unaccounted confounders could 
still exist. Third, although BMI is used widely, it does 
have limitations, including the inability to differentiate 
visceral adiposity from lean body mass. Visceral adiposity 
may be a more reflective indicator that could potentially 
play a role in evaluating the response to biologics in IBD, 
although current data are conflicting [24,25].

In conclusion, this study found that obesity as measured 
by BMI was not associated with an increased need for dose 
escalation of VDZ in patients with IBD. This supports the 
current fixed-dose regimen of VDZ for these patients. Future 
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