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Abstract

Background: Immune checkpoint inhibitors (ICIs) can cause severe 
gastrointestinal immune-related adverse events (irAEs), often leading 
to treatment interruption and increased morbidity. Immune-mediated 
colitis (IMC) ranges from mild diarrhea to life-threatening colitis, 
sometimes requiring urgent intervention. While corticosteroids are 
the first-line treatment, selective immunosuppressive therapy (SIT) 
with either infliximab or vedolizumab is used for steroid-refractory 
or dependent cases. However, standardized practices are lacking, and 
treatment decisions are largely left to provider discretion. This study 
compares infliximab and vedolizumab for IMC, focusing on remis-
sion rates, recurrence, SIT dosing, and systemic steroid exposure du-
ration.

Methods: We identified six retrospective cohort studies that com-
pared infliximab with vedolizumab in the treatment of IMC through a 
systematic search of PubMed, EMBASE, Cochrane Library, Scopus, 
CINAHL, Google Scholar, and Web of Science in English from in-
ception until October 2024. From the identified literature, we extract-
ed pertinent data such as remission and recurrence of IMC. Pooled 
analysis and heterogeneity analysis were performed using R Studio 
version 4.4.1. The risk of bias was assessed using the Newcastle-
Ottawa Scale.

Results: A total of six studies with 645 patients were included. In 
ICI-associated colitis, vedolizumab was associated with lower recur-
rence rates (odds ratio (OR): 0.29, 95% confidence interval (CI): 0.15 

- 0.54) and shorter systemic steroid exposure (mean difference (MD): 
-16.88 days, 95% CI: -20.47 to -13.30) compared to infliximab. While 
vedolizumab showed improved remission, there was no statistically 
significant difference in remission rates between vedolizumab and in-
fliximab monotherapy (OR: 3.16, 95% CI: 0.29 - 34.01). Remission 
was achieved with fewer doses of infliximab than vedolizumab (MD: 
1.16, 95% CI: 0.09 - 2.22). The mean number of vedolizumab dos-
es was 2.57 (raw mean score (MRAW): 2.57, 95% CI: 1.43 - 2.71), 
while the mean number of infliximab doses was 1.36 (MRAW: 1.36, 
95% CI: 0.69 - 2.02).

Conclusions: Among patients with ICI-induced colitis, vedolizumab 
demonstrated superiority over infliximab by being associated with 
lower rates of colitis recurrence and decreased systemic steroid ex-
posure, although it required a higher number of doses compared to 
infliximab.

Keywords: Vedolizumab; Immune-mediated colitis; Infliximab; 
Steroids; PDL-1; CTLA-4

Introduction

Immune checkpoint inhibitors (ICIs) are innovative cancer 
therapies that enhance the immune system by targeting path-
ways that suppress T-cell activity. Targets include cytotoxic 
T-lymphocyte-associated antigen 4 (CTLA-4), which, after 
expression on T cells, competes with CD28 to bind to B7 li-
gands, thus preventing the costimulatory signals required for 
full T-cell activation [1]. Alternatively, programmed death-1 
(PD-1) binding with programmed death ligand-1 (PD-L1) and 
programmed death ligand-2 (PD-L2) expressed on certain 
malignant cells suppresses T-cell receptor signaling [2]. By 
blocking these pathways, ICIs restore T-cell antitumor activ-
ity, improving outcomes in various cancers [3]. These thera-
pies revolutionized cancer management and improved overall 
survival in various malignancies that include lung, head, neck, 
and gastroesophageal cancers, and they benefited patients with 
reduced recurrence rates. Immune checkpoint proteins are cru-
cial for peripheral tolerance, and their blockade can result in 
autoimmune reactions, also referred to as immune-related ad-
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verse effects (irAEs), which is why using ICIs could result in 
complications [4]. The mechanism likely involves sustained 
T-cell activation caused by ICIs [5]. ICIs are associated with 
severe gastrointestinal (GI) irAEs, often requiring treatment 
pauses and withdrawal to improve morbidity and mortality 
[6]. Immune-mediated colitis (IMC) is defined as the develop-
ment of diarrhea (increase in stool frequency over baseline), 
abdominal pain, rectal bleeding, urgency, mucus or blood in 
stool, and/or fever after initiation of ICIs. It is mainly associ-
ated with CTLA-4 therapy, has an incidence of 5.7-39.1% with 
CTLA-4 inhibitors, and 0.7-31.6% with PD-1/PD-L1 inhibi-
tors; combination therapy can raise this to 40.4% [6, 7]. IMC 
symptoms range from mild diarrhea to severe colitis, requiring 
urgent intervention within 6 to 8 weeks of immunotherapy to 
prevent complications like colonic perforation or sepsis [5, 6]. 
Interestingly, irAEs, including IMC, correlate with enhanced 
therapeutic efficacy, making management crucial for patient 
outcomes [8]. The treatment for IMC typically involves corti-
costeroids [9]. However, tumor necrosis factor-alpha (TNF-A) 
inhibitors like infliximab (IFX), which inhibit neutrophil tissue 
migration, are considered when patients are steroid-refractory 
without significant improvement [10]. Vedolizumab (VDZ), 
a gut-selective α4β7 integrin antagonist, offers an alternative 
treatment modality by targeting GI homing T lymphocytes 
[11]. Both therapies, known as selective immunosuppressive 
therapies (SIT), have shown promising results in treating IMC 
[12, 13]. However, there are no standardized practices, and 
mostly, provider discretion is used in the treatment of IMC. 
This meta-analysis compares VDZ versus (vs) IFX for IMC 
to determine if either therapy offers superior clinical outcomes 
in terms of remission and recurrence of IMC or duration of 
exposure to systemic steroids.

Materials and Methods

The present systematic review followed the recommendations 
and criteria established by the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) reporting 
guidelines [14]. The protocol was pre-registered at the Interna-
tional Prospective Register of Systematic Review (PROSPE-
RO) with the identifier code CRD420250608615. After devel-
oping the clinical question and translating it into a well-defined 
systematic review question based on the PICOS format (Pa-
tients, Interventions, Comparators, Outcomes, and Studies), a 
manual search of medical databases was performed, includ-
ing PubMed, EMBASE, Cochrane Library, Scopus, CINAHL, 
Google Scholar, and Web of Science in English from incep-
tion until October 2024. The search was conducted using the 
following PICO format: P: adult participants (age > 18 years) 
with ICI-mediated colitis; I: intervention group treated with 
VDZ; C: control group treated with IFX; O: remission of coli-
tis; S: observational studies.

Eligibility criteria

We performed a systematic review of English-language studies 

in the database from inception through October 2024, includ-
ing cohort studies, case-control studies, and case series (with 
> 5 patients). Studies were included if: 1) They involved hu-
mans; 2) ≥ 18-year-old participants were enrolled; 3) Patients 
who developed colitis after receiving one or more doses of ICI 
therapies (CTLA-4 or PD-1/PD-L1 inhibitors) and who were 
treated with selective immunosuppression therapy with either 
VDZ or IFX monotherapy or sequential IFX followed by VDZ 
therapy apart from systemic steroids; and 4) Among all the re-
sults, at least one of the following outcomes was available or 
could be calculated: a) Recurrence of colitis, which was defined 
as return of IMC symptoms (e.g., diarrhea, abdominal pain) af-
ter initial resolution, requiring renewed medical intervention; 
b) Remission of colitis, defined as sustained resolution of diar-
rhea or colitis to grade 1 or lower; c) median duration of ster-
oid exposure in the treatment of colitis with each SIT; and d) 
Difference in mean SIT doses between VDZ and IFX. Studies 
were excluded if: 1) They were non-human studies (cell cul-
ture, animal models); 2) Case reports, book chapters, protocol 
articles, reviews, news articles, letters to the editor, editorials; 
3) They were duplicates; 4) These studies were published in 
non-English languages or lacked English-translated versions; 
5) The data were incomplete on clinical outcome statistical 
measures (odds ratios (ORs), 95% confidence interval (CI)), 
or the outcome measures were unable to be calculated with the 
available data; or 6) Studies in which VDZ or IFX was primar-
ily used in treatment of other types of colitis apart from IMC, 
such as ulcerative colitis, Crohn’s disease, microscopic colitis, 
infectious colitis and ischemic colitis.

Outcome measures

The outcomes of this systematic review and meta-analysis 
were remission of IMC, recurrence of IMC, and median dura-
tion of steroid exposure with either VDZ or IFX monotherapy.

Data synthesis and analysis

The selected studies were reviewed, and the data were inde-
pendently extracted by two researchers (SS and HS). Discrep-
ancies between them were resolved by the third researcher, 
GR. Data were extracted from the eligible articles as follows: 
author, publication year, country/region, study type, sample 
size, age, and outcomes. Data were imported into a biblio-
graphic database using Microsoft® Excel® 2022 (Microsoft, 
Redmond, WA, USA).

We conducted a narrative synthesis of the study results, 
structured around the target population’s characteristics and 
their exposure. The effect measures for the outcomes were cal-
culated using R Studio version 4.4.1. ORs with 95% CIs were 
used for analysis when available. If not provided, crude esti-
mates were calculated from 2 × 2 contingency tables. Differ-
ences were considered statistically significant when P < 0.05. 
Study heterogeneity was assessed using the I2 statistic, quanti-
fying the percentage of variation attributable to between-study 
differences, per Cochrane Handbook guidelines [15]. The I2 
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values were interpreted as follows: < 30% indicated low heter-
ogeneity, 30-60% moderate heterogeneity, 60-75% substantial 
heterogeneity, and > 75% considerable heterogeneity. Using 
the DerSimonian and Laird method, a random-effects meta-
analysis was performed to estimate the pooled OR and 95% CI 
[16]. Since this study was a meta-analysis of published studies, 
the Institutional Review Board approval was not required.

Ethical compliance

Since this is a meta-analysis of already published studies, no 
comments can be made on ethical animal/human rights. The 
included studies were ethically compliant to animal/human 
safety.

Search results

A total of 8,847 articles were collected from seven database 
searches. Before screening, 1,418 duplicate articles were re-
moved. From the remaining 7,429 records, 7,332 were exclud-
ed during the screening process. Of the remaining publications, 
97 were sought for retrieval, out of which 36 reports could not 
be retrieved. A total of 61 articles underwent full-text review 
for eligibility. We excluded 30 studies with incorrect method-
ology and 13 more that did not satisfy the population criteria. 
After excluding 12 more articles for inappropriate publication 
formats, six retrospective cohort studies remained and were 
included in our analysis. Table 1 summarizes the character-
istics of the included studies. Table 2 presents the outcomes 
of interest reported for each study, detailing the various types 
of ICIs administered and the number of individual SIT doses 
given. The systematic approach adopted for the study selection 
is illustrated in Figure 1 of the PRISMA flow diagram. The de-
tailed search strategy with yielded results is summarized here 
(Supplementary Material 1, wjon.elmerpub.com). Figure 2 de-
picts the overall risk of bias in the included studies.

Study quality assessment

The quality of the observational studies was assessed using 
the Newcastle-Ottawa Scale, which evaluates three domains: 
patient selection, comparability of study groups, and outcome 
assessment [17]. Studies were categorized as high quality (7 - 
9 points), moderate quality (4 - 6 points), or low quality (≤ 3 
points). Two investigators (SS and HS) independently assessed 
the risk of bias, with any discrepancies resolved through con-
sensus by all authors.

Results

Recurrence

Patients with IMC who were treated with either IFX or VDZ 
and/or who resumed ICI with concomitant IFX or VDZ were 

included in the analysis for the recurrence of colitis after SIT 
treatment. Analysis of recurrence was conducted on 311 pa-
tients across three studies (138 VDZ vs. 173 IFX) [18-20]. The 
pooled OR indicated that the VDZ group had a significantly 
reduced risk of recurrence of colitis as compared to the IFX 
group (OR: 0.29, 95% CI: 0.15, 0.54) with no statistically 
significant heterogeneity (I2 = 0%, P = 0.47), as described in 
Figure 3.

Median duration of steroids

All patients with ICI-mediated colitis who were treated with 
either IFX monotherapy or VDZ monotherapy, apart from 
systemic corticosteroids, were included in the final analysis. 
Analysis of the median duration of steroid exposure was con-
ducted on 351 patients across three studies (143 VDZ vs. 208 
IFX) [18, 21, 22]. The pooled mean difference (MD) indicated 
that the VDZ group had a lower overall median steroid ex-
posure in comparison to the IFX monotherapy group (MD: 
-16.88, 95% CI: -20.47, -13.30) with no heterogeneity (I2 = 
0%, P = 0.40), as described in Figure 4.

Remission

Patients with ICI-mediated colitis who were treated with IFX 
and then followed by VDZ due to a lack of optimal response 
with IFX alone were included in the efficacy evaluation for 
remission. Analysis of remission was conducted on 239 pa-
tients across three studies (103 VDZ vs. 136 IFX) [18, 22, 23]. 
The pooled OR indicated that VDZ showed higher rates of re-
mission as compared to IFX, although it was not statistically 
significant (OR = 3.16, 95% CI: 0.29, 34.01) and had consid-
erable heterogeneity (I2 = 80.8%, P = 0.005), as described in 
Figure 5.

Difference in mean SIT doses

All patients with ICI-mediated colitis who were treated with 
either IFX or VDZ, along with systemic corticosteroids, were 
included in the final quantitative analysis. Analysis of the 
median duration of steroid exposure was conducted on 472 
patients across five studies (205 VDZ vs. 267 IFX) [18, 19, 
21-23]. The pooled MD indicated that remission was achieved 
with fewer doses of IFX than with VDZ (MD: 1.16, 95% CI: 
0.09, 2.22), with considerable heterogeneity (I2 = 90.3%, P 
<0.001), as described in Figure 6.

Mean doses of VDZ

All patients with ICI-mediated colitis who were treated with 
VDZ, along with systemic corticosteroids were included in the 
final analysis. Analysis of the mean doses of VDZ was con-
ducted on 205 patients across five studies [18, 19, 21-23]. The 
pooled mean number of VDZ doses required was 2.57 (raw 
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mean score (MRAW): 2.57, 95% CI: 1.43, 2.71), with signifi-
cant heterogeneity (I2 = 95.5%), as described in Figure 7.

Mean doses of IFX

All patients with ICI-mediated colitis who were treated with 
VDZ, along with systemic corticosteroids were included in 
the final analysis. The analysis of mean IFX doses included 
data from 267 patients across five studies [18, 19, 21-23]. The 
pooled mean number of IFX doses required was 1.36 (MRAW: 
1.36, 95% CI: 0.69, 2.02), with considerable heterogeneity (I2 
= 92.6%), as shown in Figure 8.

Discussion

This analysis is the first and most comprehensive to compare 
and explore the selective immunosuppressant treatment mo-
dalities for ICI-mediated colitis. Established algorithms have 
corticosteroids as the mainstay treatment for ICI-mediated co-
litis [24]. When patients are either steroid-refractory or ster-
oid-resistant, IFX, a monoclonal antibody targeting TNF-A, 
has been more commonly used as the selective immunosup-
pressant agent [25]. On the contrary, VDZ is a less studied and 
more recently approved humanized antibody that inhibits gut 
lymphocyte trafficking, hence enabling selective GI immuno-
suppression [26, 27]. Because of its gut tropism, it might have 
a reduced overall influence on the effect of cancer development 
and treatment. Also, it is not associated with the adverse effects 
related to IFX, which include potential reactivation of serious 
infections like latent tuberculosis, exacerbation of underlying 
heart failure, hepatotoxicity, and increased risk of autoimmune 
diseases and lymphoma. Our meta-analysis concludes that pa-
tients treated with VDZ had lower rates of recurrence of colitis 
as compared to patients on IFX (OR = 0.29, 95% CI: 0.15, 

0.84). This can help prevent ICI cessation after its resumption, 
as IMC recurrence is one of the common causes of ICI failure. 
Our analysis also demonstrated that VDZ is associated with 
a lesser duration of steroid exposure when compared to IFX 
(MD: -16.88, 95% CI: -20.47, -13.30). Reduced exposure to 
steroids is beneficial for patients suffering from cancer, as the 
overall duration of steroid exposure was associated with worse 
survival in univariate analysis, an observation that has been 
made in studies of other irAEs as well [28, 29]. Also, systemic 
corticosteroids are strongly associated with serious infections, 
and the risk increases significantly with the addition of sys-
temic immunosuppressants. Prior studies have shown a high 
rate of serious infections with steroids and IFX identified as 
the main risk factors [30-33]. The dosage for corticosteroids 
was based on the standard Common Terminology Criteria for 
Adverse Events (CTCAE) grade-based American Society of 
Clinical Oncology (ASCO) guidelines for ICI-induced colitis, 
with 1 mg/kg/day prednisone being the recommended initial 
dose of steroid for grade 2 IMC, and 1 - 2 mg/kg/day being the 
recommended initial dose of steroid for grade 3-4 IMC. Most 
studies also reported that it was prudent to calculate the medi-
an duration of corticosteroid exposure, but impractical to cal-
culate the cumulative dose as it varied depending on the grade 
of IMC. But the steroid dose between the participants of either 
group (VDZ or IFX) were pretty balanced. This is because SIT 
was incorporated mostly when patients were deemed either 
steroid refractory/steroid dependent after they had received the 
highest dose of corticosteroids, which was 2 mg/kg/day pred-
nisone or equivalent. Studies of IFX have focused on its safety 
in non-cancer populations, with limited evidence guiding its 
use in cancer patients with colitis [34]. Reactivation of tuber-
culosis has been reported in cancer patients receiving ICIs, 
and the concurrent use of IFX may further increase this risk. 
So, VDZ should be considered to treat ICI-induced colitis in 
patients with a contraindication for anti-TNFα agents, such as 
latent tuberculosis or hepatitis B. On the contrary, VDZ, even 

Table 2.  Number of Patients Receiving Particular ICI and Number of Doses of SIT Administered

Study Outcomes
ICI type SIT

Anti-CT-
LA-4 (n) Combined (n) Anti PD 

(L)-1 (n) VDZ (n) IFX (n)

Zou et al, 2021 [18] Remission, recurrence, median duration 
of steroid exposure, mean doses of SIT

23 55 78 3 (SD: 2) 2 (SD: 1)

Abu-Sbeih et 
al, 2019 [19]

Recurrence, mean doses of SIT 21 30 33 3 (IQR: 
1 - 6)

1 (IQR: 
1 - 3)

Badran et al, 
2023 [20]

Recurrence 3 42 32 N/A N/A

Machado et al, 
2023 [21]

Median duration of steroid 
exposure, mean doses of SIT

26 62 68 3 (IQR: 
2 - 4)

1 (IQR: 
1 - 2)

Joseph et al, 
2024 [22]

Recurrence, median duration of steroid 
exposure, mean doses of SIT

20a 35 1 (IQR: 
1 - 2)

1 (IQR: 
1 - 2)

Abu-Sbeih et 
al, 2018 [23]

Remission, mean doses of SIT 8 8 12 3 (IQR: 
1 - 4)

2 (IQR: 
1 - 3)

aCTLA-4 alone or in combination. ICI: immune checkpoint inhibitor; CTLA-4: cytotoxic T-lymphocyte-associated antigen 4; VDZ: vedolizumab; IFX: 
infliximab; SIT: selective immunosuppressive therapy; SD: standard deviation; IQR: interquartile range.
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as a long-term treatment, seems to have a favorable safety pro-
file in cancer patients [18]. Although, a quantitative analysis 
could not be performed because infection data for both IFX 
and VDZ were reported in only two out of the six included 
studies, the favorable safety profile of VDZ has been linked to 
its gut-selective mechanism of action, resulting in lower rates 
of infections (25% with IFX vs. 19% with VDZ, as reported in 
one major study, Zou et al, 2021), reduced systemic immuno-

suppression, and a decreased risk of cancer progression (53% 
with IFX vs. 34% with VDZ) [18].

Moreover, VDZ offers a fixed-dose regimen (300 mg intra-
venous (IV)) in comparison with weight-based dosing of IFX (5 
mg/kg initially, with potential escalation to 10 mg/kg for loss of 
response) streamlining administration and reducing dosing er-
rors. According to current guidelines, SIT is administered with 
VDZ at a dose of 300 mg intravenously, or with IFX at 5 mg/

Figure 1. PRISMA flowchart. PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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kg given on day 1, followed by a second infusion 2 weeks later, 
a third dose after 6 weeks, and then every 8 weeks as needed 
thereafter. Our quantitative analysis of doses of IFX revealed 

a pooled IFX dose of 1.36 (0.69 - 2.02), while the quantitative 
analysis of doses of VDZ revealed a pooled VDZ dose of 2.57 
(1.43 - 3.71). This indicates that, on average, IFX achieves re-

Figure 3. Recurrence of colitis: vedolizumab vs. infliximab. OR: odds ratio; CI: confidence interval.

Figure 2. Risk of bias assessment of selected studies.



Articles © The authors   |   Journal compilation © World J Oncol and Elmer Press Inc™   |   https://wjon.elmerpub.com338

IFX vs. VDZ in the Management of ICI-Induced Colitis World J Oncol. 2025;16(4):331-341

mission with up to two doses, whereas VDZ typically requires 
up to three doses for optimal clinical response. Among the in-
cluded studies, Zou et al (2021) reported median duration to 
symptom remission of 13 days (IQR: 8 - 29) for IFX and 18 
days (IQR: 10 - 40) for VDZ. Abu-Sbeih et al (2018) found a 
median of 5 days (IQR: 1 - 30) for VDZ, while Joseph et al 
(2024) reported 10 days for IFX and 18 days for VDZ [18, 22, 
23]. Overall, the average time to improvement of IMC to grade 
1 was about 11.5 days for IFX and 13.7 days for VDZ, though 
a pooled quantitative analysis was not possible due to limited 
data, making it one of the limitations of our analysis.

IFX is more commonly used for IMC, likely due to several 
factors. As the first Food and Drug Administration (FDA)-ap-

proved SIT for inflammatory bowel disease (IBD), it was also 
the preferred biologic agent for managing steroid-refractory IMC 
due to physicians’ familiarity and comfort with its use [18]. As a 
relatively recent therapeutic option for IBD, VDZ has been less 
extensively studied in IMC compared to older agents, resulting 
in its limited use as first-line SIT and frequent insurance cov-
erage restrictions. The above-mentioned results of our analysis 
back up the strategy proposed by Zou et al (2021), which is about 
employing rapid-induction IFX plus maintenance VDZ, as this 
approach would leverage the quick onset of action of IFX, fol-
lowed by VDZ’s ability to maintain remission due to lower rates 
of recurrence of colitis along with a favorable safety profile [18].

Our analysis aligns with the findings of Zuberi et al, which 

Figure 6. Difference in mean SIT doses (vedolizumab vs. infliximab). SD: standard deviation; MD: mean difference; CI: confi-
dence interval.

Figure 4. Median dose of steroid exposure: vedolizumab vs. infliximab. MD: mean difference; CI: confidence interval.

Figure 5. Remission of colitis: vedolizumab vs. infliximab. OR: odds ratio; CI: confidence interval.
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demonstrated similar efficacy between IFX and VDZ in terms 
of remission of IMC, with response rates of 86.65% for IFX 
and 90.4% for VDZ [35]. However, unlike their analysis, which 
included studies with only one of these treatments, our analysis 
specifically focused on studies that involved direct comparisons 
between VDZ and IFX. Additionally, our analysis has demon-
strated a pooled incidence of IMC recurrence and median dura-
tion of steroid exposure in patients receiving VDZ when com-
pared to IFX, which were not reported in the prior meta-analysis.

The study has its limitations. Firstly, it is a meta-analysis 
of observational studies only, which might have influenced the 
effect size. Although the overall pooled OR for remission did 
show a favorable profile for VDZ over IFX, it was statisti-
cally insignificant due to the small sample size. However, the 
heterogeneity of the included studies was low for most of the 
parameters. So, the evidence is comprehensive and trustwor-
thy, providing favorable support for the superiority of VDZ 
over IFX as a maintenance treatment in the treatment of IMC. 
A clinical trial at M.D. Anderson Cancer Center with trial ID 
NCT044007247 is the first ongoing randomized controlled tri-
al (RCT) to evaluate the efficacy of VDZ over IFX, with pre-
liminary results, but more prospective trials with larger sample 
sizes are required for more robust conclusions. Besides VDZ 
and IFX, previous studies have demonstrated that ustekinumab 
achieved remission in 68.4% of patients and calcineurin in-
hibitors in 72.7% of those with steroid-refractory IMC unre-

sponsive to IFX or VDZ [36, 37]. Other biologic agents, such 
as mycophenolate, have also been utilized in the management 
of steroid-refractory IMC [38].

Supplementary Material

Suppl 1. Search strings (detailed search strategy with yielded 
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