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Abstract

Immunotherapy with immune checkpoint inhibitors (ICIs) has represented a major break-
through in the treatment of multiple solid and hematological malignancies, significantly
improving survival and tumor control. However, the blockade of immune regulatory
pathways such as cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) and programmed
cell death protein 1/programmed death-ligand 1 (PD-1/PD-L1) is associated with the
development of immune-related adverse events, among which immune-mediated colitis
(IMC) constitutes one of the most relevant gastrointestinal complications due to its fre-
quency, potential severity, and impact on the continuation of oncologic treatment. IMC
typically presents with diarrhea, abdominal pain, and gastrointestinal bleeding, and may
progress to severe, life-threatening forms. Its incidence varies according to the type of ICI,
and is higher with CTLA-4 inhibitors and particularly elevated with combination therapies.
The pathophysiology is complex and multifactorial, involving dysregulated activation of
proinflammatory T lymphocytes, impairment of immune regulatory mechanisms, disrup-
tion of the intestinal epithelial barrier, and a key modulatory role of the gut microbiota.
Diagnosis requires a high index of clinical suspicion and relies on endoscopy with biopsies,
given the poor correlation between clinical severity and endoscopic or histological findings.
Fecal biomarkers, such as calprotectin and lactoferrin, are useful for risk stratification and
disease monitoring. Treatment is based on a stepwise immunosuppressive approach, with
corticosteroids as first-line therapy and biologic agents such as infliximab or vedolizumab
in refractory cases. Emerging strategies, including fecal microbiota transplantation, offer
new therapeutic perspectives. This article provides a comprehensive review of the current
evidence on the epidemiology, pathophysiology, diagnosis, and management of IMC, as
well as future challenges and opportunities in its clinical management.

Keywords: immune checkpoint inhibitors; immune-mediated colitis; endoscopic findings;
biologic therapy

1. Introduction

Over the past decade, immunotherapy has profoundly transformed the therapeutic
landscape of multiple solid and hematological malignancies. In particular, immune check-
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point inhibitors (ICIs) have consistently demonstrated substantial improvements in overall
survival and tumor control across a wide range of neoplasms [1-5].

These agents act by blocking physiological mechanisms of negative immune regulation,
thereby enhancing the cytotoxic activity of T lymphocytes against tumor cells [6]. In current
clinical practice, approved ICIs target cytotoxic T-lymphocyte-associated protein 4 (CTLA-4)
(i.e., ipilimumab, tremelimumab), programmed cell death protein 1 (PD-1) (i.e., nivolumab,
pembrolizumab, cemiplimab, dostarlimab, tislelizumab), and programmed death-ligand
1 (PD-L1) (i.e., atezolizumab, durvalumab, avelumab). PD-1 and PD-L1 are coinhibitory
molecules expressed by lymphocytes and antigen-presenting cells (APCs) that play a
central role in maintaining self-tolerance and preventing autoimmunity, whereas CTLA-4 is
expressed on T and B cells and acts as a key negative regulator of lymphocyte activation [7,8].
The main immune checkpoint inhibitors (ICIs) currently approved in Europe, together with
their mechanisms of action and therapeutic indications, are summarized in Table 1.

Table 1. Name and mechanism of action of immune checkpoint inhibitors with more advanced
clinical development and approved indications (EMA). Adapted from Riveiro-Barciela M et al. [9].

N([)ef!ckstrilzsnm Drug Approved Indications (EMA)
Anti-PD-1 Cemiplimab Cutaneous squamous cell carcinoma, basal cell carcinoma, non-small cell lung cancer, cervical cancer.
Dostarlimab ~ MSI-H/dMMR endometrial cancer.
Non-small cell lung cancer, melanoma, renal cell carcinoma, malignant pleural mesothelioma,
Nivolumab squamous cell. Cancer of the head and neck, urothelial carcinoma, MSI-H/dMMR colorectal
cancer, oesophageal squamous cell carcinoma, gastric or oesophageal adenocarcinoma.
Non-small cell lung cancer, melanoma, renal cell carcinoma, squamous cell cancer of the head and
Pembrolizumab neck, urothelial carcinoma, MSI-H/dMMR colorectal, endometrial, gastric, biliary, small intestine
cancet, oesophageal carcinoma, triiple—negaﬁve breast cancer, endometrial carcinoma, cervical cancer.
Tislelizumab Non-small cell lung cancer, small cell lung cancer, oesophageal squamous cell carcinoma, gastric
or gastroesophageal junction adenocarcinoma.
Anti-PD-L1 Atezolizumab an—small cgll lung cancer, small cell lung cancer, urothelial carcinoma, hepatocellular carcinoma,
triple-negative breast cancer.
Avelumab Merkel cell carcinoma, urothelial carcinoma, renal cell carcinoma.
Durvalumab  Non-small cell lung cancer, small cell lung cancer, biliary tract cancer, hepatocellular carcinoma.
Anti-CTLA-4  Ipilimumab Melanoma, non-small cell lung cancer, renal cell carcinoma, malignant pleural mesothelioma,

oesophageal squamous cell carcinoma, MSI-H/dMMR colorectal cancer.

Tremelimumab Hepatocellular carcinoma.

MSI-H, high microsatellite instability; dMMR, mismatch repair deficient.

While disruption of immune tolerance is essential for antitumor efficacy, it simul-
taneously predisposes patients to the development of immune-related adverse events
(irAEs) as a consequence of dysregulated immune activation. These toxicities differ sub-
stantially from those observed with conventional chemotherapy and may involve virtually
any organ system, most commonly the skin, gastrointestinal tract, endocrine organs, and
liver [10,11]. Among them, gastrointestinal manifestations stand out due to their frequency
and clinical relevance [12].

IMC represents one of the most clinically relevant gastrointestinal toxicities associ-
ated with ICI use. It typically presents with diarrhea, often accompanied by abdominal
pain, fecal urgency, and mucus or blood in stools, and may progress to severe, potentially
life-threatening complications such as toxic megacolon or intestinal perforation [13,14].
Importantly, the development of colitis may necessitate temporary or permanent discontin-
uation of immunotherapy, thereby directly compromising oncologic disease control and
patient prognosis [15,16].

The incidence and severity of IMC vary considerably according to the class of ICI ad-
ministered. CTLA-4 inhibitors are associated with a higher frequency and greater severity
of diarrhea and colitis compared with PD-1/PD-L1 inhibitors, whereas combination strate-
gies that target multiple immune regulatory pathways markedly increase the risk of severe
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and refractory gastrointestinal toxicity. In addition, drug-related factors, tumor characteris-
tics, baseline gut microbiota composition, and the presence of pre-existing autoimmune
diseases appear to modulate individual susceptibility to colitis [8,13,16,17]. Nevertheless,
the exact pathogenesis has not been fully elucidated, which hinders the identification of
predictive biomarkers and the development of personalized therapeutic strategies.

Current management of IMC relies primarily on immunosuppression, with corticos-
teroids as first-line therapy and biologic agents such as infliximab or vedolizumab reserved
for refractory cases. Despite these strategies, significant clinical challenges persist, particu-
larly in patients with steroid-refractory or recurrent disease, fueling growing interest in
alternative and adjunctive therapeutic approaches, including interventions targeting the
gut microbiota [16,18].

In this context, the present article provides a comprehensive review of the most robust
and up-to-date evidence on the etiopathogenesis, clinical presentation, diagnostic approach,
management strategies, and future perspectives of IMC.

2. Epidemiology: Incidence and Risk Factors for Development

IMC represents one of the most clinically relevant gastrointestinal manifestations
within the spectrum of immune-mediated adverse events and constitutes a potentially
serious complication of oncologic treatment. Its reported frequency has increased in parallel
with the widespread adoption of immunotherapy across multiple solid and hematological
malignancies, enabling a more refined epidemiological characterization in recent years [19,20].

The incidence of immune checkpoint inhibitor-induced colitis reported in clinical
trials and observational studies ranges from 0.7% to 13.6%. However, the true incidence is
likely underestimated, as systematic endoscopic evaluation or routine assessment of fecal
inflammatory biomarkers is not part of standard follow-up in most patients, leading to
potential underdiagnosis of this complication [21-27].

The incidence of IMC varies markedly according to the class of immune checkpoint
inhibitor administered. Antibodies targeting CTLA-4 are consistently associated with a
higher risk of IMC compared with inhibitors of the PD-1/PD-L1 axis. In clinical trials and
observational cohorts, colitis of any grade has been reported in approximately 5-10% of
patients treated with anti-CTLA-4 agents, whereas severe forms (grade > 3 according to
the Common Terminology Criteria for Adverse Events [CTCAE]) reach rates close to 5%.
In contrast, colitis associated with PD-1 or PD-L1 inhibitors administered as monotherapy
occurs less frequently, with reported incidences of approximately 1-3% for all grades and
below 2% for severe cases. The highest risk is observed with combination regimens, par-
ticularly those combining anti-CTLA-4 and anti-PD-1 agents, in which overall incidence
may exceed 15-20%, accompanied by a parallel increase in clinical severity and the need
for advanced immunosuppressive therapy [8,14-16,19]. This pattern likely reflects a more
intense and less-tightly regulated immune activation, translating into a higher propen-
sity for gastrointestinal toxicity. The incidence and severity of immune-mediated colitis
vary markedly according to the class of immune checkpoint inhibitor administered, with
higher rates observed with anti-CTLA-4 agents and combination regimens compared with
PD-1/PD-L1 monotherapy, as summarized in Table 2.

Evidence regarding the relationship between IMC occurrence and drug dose remains
heterogeneous. In cohorts treated with different dosing regimens of pembrolizumab
and nivolumab, no significant differences in colitis incidence have been observed across
evaluated schedules [28,29]. In contrast, administration of ipilimumab at higher doses,
either as monotherapy or in combination with PD-1/PD-L1 inhibitors, has been consistently
associated with an increased frequency of IMC compared with lower-dose regimens [30,31].
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Table 2. Incidence of immune-mediated colitis according to the drug.

Incidence of Incidence of

Therapeutic

Drug p Colitis Severe Colitis Relevant Information
Regimen  (A1] Grades) (>Grade 3)

Anti-CTLA-4

Ipilimumab [15,16,19] Monotherapy 5-10% 4-6% ;ﬁgﬁ;ﬂgs&iﬁg&fgﬁ (s)i‘fgﬁg]s} earlier onset

Anti-PD-1 . . .

Nivolumab [8,15,16] Monotherapy 1-3% <1-2% CI:)(I)i"/c\il SEZﬁilT;nrﬁfégf with anti-CTLA4;

Pembrolizumab [15,16,27] Monotherapy 1-3% <1-2% Ir}cic_lence comparqble to Nivolumab

Cemipilimab [14,27] Monotherapy <2% <1% I;rllrg_lfjeg_?aatgégfs ofile similar to other

Anti-PD-L1 o N _

Atezolizumab [15,16] Monotherapy <2% <1% I;rcl)ﬁv\i%rrl}ichlience of colitis compared with
o o Colitis is uncommon; diarrhea without

Durvalumab [15,27] Monotherapy <2% <1% endoscopic colitis is more frequent

Avelumab [15,16] Monotherapy <2% <1% Data mainly derived from phase III trials

Combination therapy . . N

Ipilimumab + Nivolumab [14,15] ~ Combination ~ 15-25% 5-10% Eﬁ%‘jﬁégjﬁ;ﬁe‘;‘s’gﬁ greater need for

ICIs + chemotherapy or TKI

. N 10-30% <1% High incidence of diarrhea, but severe
Anti-PD-1/PD-L1 + CT/TKI [16,27] Combination (diarrhea) (severe colitis)  inflammatory colitis is uncommon

ICIs, immune checkpoint inhibitors; TKI, tyrosine kinase inhibitor; CT, chemotherapy.

Compared with immune checkpoint inhibitor monotherapy, combination regimens
with chemotherapy or tyrosine kinase inhibitors are associated with a significantly in-
creased risk of gastrointestinal toxicity. In a meta-analysis of phase I-IV clinical trials, the
combination of ICIs with other systemic anticancer therapies was associated with a higher
risk of all-grade diarrhea compared with monotherapy (Relative Risk [RR] of approxi-
mately 1.7; 95% CI: 1.4-2.1; p < 0.001). In contrast, no statistically significant differences
were observed in the incidence of severe colitis (>grade 3), which remained low in both
treatment groups (approximately 0.5%) [16].

From a temporal standpoint, IMC may develop both early during treatment—typically
around 5-6 weeks—and after treatment discontinuation, with reported times to onset rang-
ing from 0 to 6.3 months [22,32]. Notably, a shorter median time to presentation has been
documented in patients exposed to anti-CTLA-4 agents (6—7 weeks) or combination thera-
pies (7 weeks; range 0-51 weeks), compared with those receiving PD-1/PD-L1 inhibitors,
in whom onset may occur much later, with a median of up to 2 years [33].

Beyond the type of drug administered, several patient-related risk factors have been
identified. Pre-existing autoimmune diseases, particularly inflammatory bowel disease
(IBD), are associated with a substantially increased risk of immune-mediated gastrointesti-
nal adverse events. Abu Sbeih et al. reported that patients with IBD have a fourfold higher
risk of developing gastrointestinal adverse events compared with individuals without this
condition, with IMC appearing to be primarily associated with anti-CTLA-4 therapies [34].
Nevertheless, available evidence suggests that selected patients with IBD may still benefit
from immunotherapy when careful patient selection and close clinical monitoring are
applied. In this context, patients with IBD appear to tolerate anti-PD-1 therapy better than
anti-CTLA-4 therapy [35,36].

Increasing evidence supports the role of the gut microbiota as a key determinant
of susceptibility to IMC associated with ICI therapy. Reduced microbial diversity and
alterations in the abundance of specific bacterial taxa have been associated with an increased
risk of gastrointestinal toxicity, suggesting a modulatory role of the microbiota-immune
system axis [37,38]. External factors such as the use of nonsteroidal anti-inflammatory
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drugs (NSAIDs) have also been linked to an increased risk of IMC; therefore, caution is
warranted when prescribing NSAIDs in this clinical setting [39].

Other clinical and demographic factors have been proposed as potential modifiers
of IMC risk, including female sex and advanced age; however, available data remain
inconsistent [40].

Overall, current evidence indicates that the epidemiology of IMC is complex and
multifactorial, determined by the interaction between the type of ICI therapy, the intensity
of immune checkpoint blockade, and patient baseline characteristics. Identification of
these factors is essential for risk stratification, early detection, and optimization of clinical
management in patients treated with ICIs.

3. Etiopathogenesis: What Do We Know So Far?

The marked variability in the incidence, severity, and timing of IMC according to
the type of immune checkpoint inhibitor, treatment regimen, and patient-related factors
underscores that its development cannot be explained by a single pathogenic mechanism.
These epidemiological observations strongly suggest a complex and multifactorial biologi-
cal basis, prompting increasing interest in elucidating the underlying immunological and
molecular processes responsible for intestinal inflammation in this setting. In this context,
understanding the etiopathogenesis of immune-mediated colitis is essential to explain its
clinical heterogeneity and to inform more targeted therapeutic strategies.

IMC associated with ICls arises from a disruption of intestinal immune tolerance
induced by blockade of CTLA-4 and/or PD-1/PD-L1. Under physiological conditions,
these regulatory pathways restrain T-lymphocyte activation following antigen recognition
and maintain intestinal mucosal homeostasis despite continuous exposure to microbial
and dietary antigens. Pharmacological inhibition of these checkpoints enhances antitumor
immunity but simultaneously predisposes to aberrant inflammatory responses within
the gut [41,42].

From a pathophysiological standpoint, IMC is driven by a multifactorial and dynamic
process. A central mechanism involves excessive activation of effector T lymphocytes,
particularly cytotoxic CD8™ cells and proinflammatory CD4* subsets (Th1l and Th17), ac-
companied by increased production of key cytokines such as interferon-y (IFN-y), tumor
necrosis factor-o (TNF-«), and interleukin-17 (IL-17) [43-45]. These mediators promote
direct epithelial injury, endothelial activation, and recruitment of additional inflammatory
cells, thereby sustaining and amplifying mucosal inflammation. In parallel, both quantita-
tive and functional impairment of regulatory T lymphocytes has been described, further
contributing to loss of local immune control [46-49].

Recent advances have underscored the pivotal role of the intestinal myeloid compart-
ment, particularly activated macrophages exhibiting a proinflammatory phenotype. These
cells produce IL-23 and the chemokines CXCL9 and CXCL10, which drive the expansion
and differentiation of pathogenic CD4* T lymphocytes capable of co-producing IFN-y and
IL-17. This macrophage-T-lymphocyte axis correlates closely with clinical and endoscopic
disease severity and provides a strong mechanistic rationale for therapeutic strategies
targeting IL-23 or related signaling pathways [50,51].

The gut microbiota exerts an additional and highly relevant modulatory influence.
Specific microbial signatures enriched in Firmicutes, such as Faecalibacterium prausnitzii,
have been associated with an increased risk of colitis, whereas the presence of Bacteroides
spp. appears to confer a protective effect by promoting immunoregulatory responses.
These observations reinforce the concept of a bidirectional interaction between the gut
microbiota and mucosal immunity in the setting of ICI therapy [36,38,39,52].
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Finally, ICI-induced intestinal inflammation is accompanied by disruption of the
epithelial barrier, characterized by increased enterocyte apoptosis and enhanced mucosal
permeability. This barrier dysfunction facilitates translocation of luminal antigens, further
amplifying the inflammatory cascade and perpetuating tissue damage [38,39].

Taken together, these interconnected mechanisms provide a biological framework to
explain the marked clinical, endoscopic, and histological heterogeneity observed in IMC.

The main immunological and cellular mechanisms involved in immune checkpoint
inhibitor-induced enteritis and colitis are summarized in Figure 1.
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Figure 1. Proposed mechanisms underlying immune checkpoint inhibitor-induced enteritis and
colitis. Blockade of CTLA-4 and PD-1/PD-L1 pathways leads to loss of intestinal immune tolerance,
resulting in excessive activation of effector T lymphocytes and myeloid cells. The subsequent release
of pro-inflammatory cytokines and chemokines, together with disruption of the intestinal epithelial
barrier and modulation by the gut microbiota, promotes sustained mucosal inflammation and the
development of immune-mediated enteritis and colitis.

4. Diagnosis: Clinical Presentation, Endoscopic and Histological Findings,
and the Role of Biomarkers

4.1. Clinical Presentation: Severity Stratification

IMC associated with ICIs most commonly presents with diarrhea, although its absence
does not exclude the diagnosis [20]. Diarrhea may be accompanied by abdominal pain,
rectal bleeding, fecal urgency, and tenesmus. Less typical manifestations include fatigue,
anorexia, significant weight loss, or dehydration secondary to persistent diarrhea [53].

Clinical presentation is highly variable and depends largely on the type of ICI ad-
ministered, with higher frequency and greater severity observed in regimens including
anti-CTLA-4 agents, particularly when combined with anti-PD-1/PD-L1 therapy. IMC typi-
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cally develops between 5 and 10 weeks after the second or third treatment dose. However,
several studies have reported later onset, with symptoms occurring up to four months
after the last dose and, in some cases, recurrence one to two years following treatment
discontinuation [20,54,55]. Importantly, IMC may follow a rapidly progressive course,
leading to severe and potentially life-threatening complications such as toxic megacolon,
ileus, peritonitis, intestinal perforation, and death [56].

Severity stratification of IMC is commonly based on the CTCAE, a grading system
ranging from 1 to 5 originally developed for oncology clinical trials. Nevertheless, the
clinical validity of this classification for guiding management decisions in IMC has not been
fully established. Briefly, grade 1 colitis is characterized by the absence of clinical symptoms,
with only pathological or radiological abnormalities; grade 2 is defined by abdominal pain
accompanied by mucus or blood in stools; grade 3 includes additional features such as
fever or peritoneal signs; grade 4 encompasses severe complications, including perforation,
ischemia, necrosis, or toxic megacolon; and grade 5 corresponds to death.

With regard to diarrhea, grade 1 is defined as an increase of fewer than four bowel
movements per day above baseline; grade 2 corresponds to an increase of 4 to 6 bowel
movements; grade 3 is defined by seven or more bowel movements per day and typi-
cally requires hospitalization; grade 4 is considered life-threatening and mandates urgent
intervention; and grade 5 is defined as death [57].

Severity stratification of IMC is commonly based on the CTCAE classification, although
alternative grading systems proposed by major oncology societies are also used. These
grading criteria are summarized in Table 3.

Table 3. Grading systems for irColitis [14].

Guideline Grade
I II II1 v
Asymptomatic; clinical or Life-threatening
CTCAE 5.0 dlagnost}c observgtlons Abdominal pain; mucus Severe gbdommal pain; consequences; urgent
only; intervention or blood in stool peritoneal signs int tion indicated
ot indicated intervention indicate
Life-threatening
Increase of consequences or any grade
Increase of <4 stools/day B of diarrhea and one of the
ESMO over baseline 40 \(:;tgc;l; /l icrllaey Increase of >7 stools/day following: hematochezia,
abdominal pain, mucus in
stool, dehydration, fever
Increase of >7 stools/day
Increase of <4 stools/day Increase Of14_6. stooclls/ day 0}‘{ er b?Sf'hnte.; 1n§og’gln¢;:'[n§.e; Life-th .
baseline: mild over baseline; moderate ospitalization indicated; ife-threatening
ASCO . overt 7 increase in ostomy severe increase in ostomy consequences; urgent
increase in ostomy output d tout d with . ion indi d
mpared with baseline output compare output compared wi intervention indicate
comp with baseline baseline, and limiting
self-care ADL
Severe abdominal pain;
Asymptomatic; requires Abdominal pain; fecal changes 1?1 bowel }llab}ts;l
CSCO only clinical or mucus or blood requlrfi:rslt[é r‘e;é?t?gg;oglca Life-threatening symptoms;

diagnostic observation
(diarrhea < 4 times/day).

(diarrhea frequency
4-6 times/day).

signs of peritoneal

requires urgent intervention.

irritation (diarrhea
frequency > 7 times/day).

CTCAE, Common Terminology Criteria for Adverse Events; ESMO, European Society for Medical Oncology;
ASCO, American Society of Clinical Oncology; CSCO, Chinese Society of Clinical Oncology.

Accumulating evidence indicates a significant discordance between clinical severity
as assessed by CTCAE and endoscopic or histological disease severity. Patients with ap-
parently moderate symptoms may harbor extensive mucosal ulcerations, whereas others
with severe diarrhea may demonstrate only limited inflammatory changes. In this context,
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the presence of alarm features—such as severe abdominal pain, fever, persistent gastroin-
testinal bleeding, or rapid clinical deterioration—should prompt early and comprehensive
diagnostic evaluation, irrespective of the assigned CTCAE grade [19,50,58].

4.2. Endoscopic Findings

Endoscopy with biopsy sampling constitutes the cornerstone of diagnosis and staging
in IMC, as clinical symptoms do not reliably correlate with either endoscopic or histolog-
ical severity. Early endoscopic evaluation after symptom onset—ideally within the first
week—has been associated with shorter symptom duration and reduced exposure to cor-
ticosteroid therapy, whereas performing endoscopy in asymptomatic patients does not
appear to confer prognostic benefit [59,60]. Accordingly, current American Society of
Clinical Oncology (ASCO) guidelines recommend endoscopic assessment in all patients
presenting with grade > 2 disease [19].

Ulcerative and non-ulcerative endoscopic phenotypes occur with comparable fre-
quency [61,62]. Non-ulcerative findings typically include erythema, edema, erosions,
exudate, mucosal friability, and loss of the vascular pattern. Importantly, approximately
20-30% of patients may exhibit a macroscopically normal mucosa despite histological
evidence of microscopic colitis, underscoring that a normal endoscopic appearance does
not exclude the diagnosis of IMC [63-67].

Recently, a novel immune-mediated colitis endoscopic score (IMCES) has been pro-
posed, incorporating ten ulcerative and non-ulcerative features into a unified 10-point
system. In a large multicenter cohort, an IMCES cutoff > 4 demonstrated higher speci-
ficity for guiding selective immunosuppressive therapy than clinical grading or the Mayo
Endoscopic subscore, supporting its potential role in risk stratification and therapeutic
decision-making [68].

With regard to disease extent, the most commonly reported patterns include left-
sided colitis (31-43%), pancolitis (23-40%), and ileitis (11-14%) [57,69,70]. Pancolitis is of
particular clinical relevance, as it has been consistently identified as a predictor of steroid-
refractory disease [71]. In most cases, inflammation is diffuse and continuous, closely
resembling ulcerative colitis; however, a subset of patients exhibits a segmental or patchy
distribution, more akin to Crohn’s disease [72].

Endoscopic features carry clear prognostic implications. The presence of deep ul-
cerations (>1 cm in diameter or >2 mm in depth) and extensive mucosal involvement
delineates a high-risk phenotype, characterized by lower responsiveness to corticosteroids,
increased need for biologic therapy, and a more severe clinical course. Although no
endoscopy-specific scoring system has been validated for IMC, instruments commonly
used in inflammatory bowel disease—such as the Mayo endoscopic subscore and the
Simple Endoscopic Score for Crohn’s Disease (SES-CD)—are frequently applied in clinical
practice to assess disease severity and guide therapeutic decision-making [73,74].

4.3. Histological Findings

Histological findings typically encompasses a broad spectrum of acute active colitis.
Common features include increased inflammatory cellularity within the lamina propria,
intraepithelial neutrophil infiltration, cryptitis and crypt abscess formation, as well as
prominent epithelial apoptosis. In many cases, these acute changes coexist with features
of chronicity, such as crypt architectural distortion, basal or plasmacytic infiltrates, and
Paneth cell or pseudopyloric metaplasia, reflecting a complex and heterogeneous inflam-
matory process.

Although IMC may display histological features overlapping with those of classic in-
flammatory bowel disease (IBD), the two entities are often indistinguishable on histological
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grounds alone. In routine practice, a definitive distinction between IMC and de novo or
pre-existing IBD cannot be reliably established without appropriate clinical correlation,
including immune checkpoint inhibitor exposure, timing of symptom onset, endoscopic
distribution, and disease course [71,73,75,76].

Nonetheless, certain histological features may favor an immune-mediated or drug-
induced injury pattern, particularly in early or acute presentations. Prominent crypt ep-
ithelial apoptosis, often exceeding one apoptotic body per crypt, represents a characteristic
finding in IMC and is commonly associated with drug-induced colitis and graft-versus-host
disease (GvHD)-like patterns. This apoptotic phenotype typically reflects acute epithelial
injury and may occur in the absence of marked chronic architectural changes [71,75].

By contrast, classic IBD—especially long-standing disease—is more commonly charac-
terized by chronic architectural distortion, including crypt branching and shortening, basal
plasmacytosis, and chronic expansion of the lamina propria. Although such chronic features
may also develop in IMC, particularly in recurrent or prolonged cases, their presence alone
does not allow reliable differentiation between the two conditions. Overall, histological
findings should therefore be interpreted within a multidisciplinary clinicopathological
framework, in which crypt apoptosis supports an immune-mediated or drug-related pro-
cess, while established architectural distortion suggests, but does not definitively confirm,
an IBD-like phenotype [71,73].

In a minority of patients, histological patterns consistent with microscopic colitis—either
lymphocytic or collagenous—have been described. These phenotypes are of particular
clinical relevance, as they frequently present with a macroscopically normal colonic mucosa
on endoscopy, underscoring the importance of routine biopsy sampling even in the absence
of visible lesions.

In cases of severe, atypical, or corticosteroid-refractory disease, systematic evaluation
for superimposed cytomegalovirus (CMV) infection is essential, as CMV may represent
either an alternative diagnosis or a complicating co-infection in immune-mediated colitis.
In this setting, CMV should be actively sought through identification of viral inclusions
and confirmation by immunohistochemistry and/or tissue-based molecular techniques,
since reliance on routine hematoxylin—eosin staining alone may lead to underdiagnosis,
particularly in early infection or when biopsy samples are limited. In line with pub-
lished series of steroid-refractory immune checkpoint inhibitor-related colitis, immuno-
histochemistry should therefore be considered a standard component of the diagnostic
work-up, given that CMV inclusions may be absent or difficult to identify on conventional
H&E sections [75-78].

4.4. Role of Biomarkers

At present, no single biomarker is diagnostic of immune-mediated colitis (IMC). In
routine clinical practice, however, fecal inflammatory markers play a valuable role in
prioritizing endoscopic evaluation and monitoring disease activity over time. Current
American Gastroenterological Association (AGA) guidelines recommend early assessment
of fecal calprotectin and lactoferrin in patients with grade > 2 IMC, as well as in selected
less severe cases, to aid in risk stratification and clinical decision-making [18].

Across observational series and narrative reviews, fecal lactoferrin has demonstrated
good sensitivity for detecting macroscopic colitis and, in particular, for identifying histolog-
ical inflammation. In parallel, fecal calprotectin shows a strong correlation with endoscopic
inflammatory activity and may serve as a meaningful therapeutic target, with low values
acting as a surrogate marker of mucosal and histological healing.
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In this context, ASCO guidelines have proposed a fecal calprotectin threshold
of <116 ug/g as a potential indicator of endoscopic and histological remission, supporting
key clinical decisions such as the safe reintroduction of immune checkpoint inhibitor therapy.

Beyond fecal inflammatory markers, increasing research efforts have focused on the
identification of systemic immunological biomarkers that may improve risk stratification
and prediction of disease severity or therapeutic response in immune-mediated colitis.
In particular, alterations in peripheral blood lymphocyte subsets, including expansion
of activated CD8" T cells, Th17 cells, and a relative reduction in regulatory T cells, have
been associated with the development and severity of immune-mediated gastrointestinal
toxicity in exploratory studies [33,43]. In parallel, distinct cytokine profiles, character-
ized by elevated levels of proinflammatory mediators such as TNF-«, IFN-y, IL-17, and
IL-23, have been correlated with endoscopic and histological disease activity, supporting
their potential role as future biomarkers and therapeutic targets [45,50]. However, these
immunological parameters remain investigational and are not yet validated for routine
clinical use. From a systemic standpoint, laboratory abnormalities including elevated C-
reactive protein (CRP), anemia, or hypoalbuminemia may accompany active IMC; however,
these findings are nonspecific and should be interpreted within the broader clinical and
diagnostic context [8,19].

4.5. Differential Diagnosis

The differential diagnosis of diarrhea and colitis in patients treated with ICIs is broad
and represents a critical step prior to the initiation of immunosuppressive therapy. All major
clinical guidelines emphasize that infectious causes must be systematically excluded, even
in patients with a high clinical suspicion of IMC [20]. Initial diagnostic evaluation should
include testing for Clostridioides difficile, routine bacterial stool cultures, and—depending
on the epidemiological context—parasitological studies. Importantly, the coexistence of
infection and IMC is not uncommon, particularly in moderate-to-severe presentations [79,80].

Cytomegalovirus (CMYV) infection warrants special consideration. It may present
either as an alternative diagnosis or as a superimposed coinfection, especially in patients
with severe, prolonged, or corticosteroid-refractory colitis. Peripheral viremia may be
absent; therefore, definitive diagnosis requires identification of viral inclusions, immunobhis-
tochemical staining, and/or polymerase chain reaction (PCR) testing on intestinal biopsy
specimens. Recognition of CMV infection is essential, as it necessitates specific antiviral
management and may account for apparent refractoriness to conventional immunosup-
pressive therapy [81-87].

Beyond infectious etiologies, other noninfectious causes should be carefully consid-
ered. Gastrointestinal involvement by metastatic disease, particularly in the presence of
signs suggestive of an acute abdomen, mandates prompt exclusion of complications such
as intestinal perforation through appropriate imaging studies [36]. In addition, several
medications—including nonsteroidal anti-inflammatory drugs, chemotherapeutic agents,
immunosuppressive therapies, and proton pump inhibitors—may induce colonic injury that
mimics IMC, often with characteristic histological patterns. Thorough review of medication
exposure and temporal relationships with symptom onset is therefore essential [88-91].

Differentiation from inflammatory bowel disease (IBD) is also critical. IMC typically
presents with an abrupt onset and histological features such as prominent crypt apoptosis,
which are uncommon in IBD. Conversely, findings such as transmural inflammation,
granuloma formation, or an insidious clinical course favor a diagnosis of IBD. In cases of
diagnostic uncertainty, endoscopic evaluation with extensive and repeated biopsy sampling
remains a key tool for establishing an accurate diagnosis [21,51,71].
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Finally, other immune-related adverse events may manifest with diarrhea, including
hyperthyroidism, adrenal insufficiency, and exocrine pancreatic insufficiency. Consequently,
diagnostic assessment should be comprehensive and account for the possibility of multiple
concomitant immune-related toxicities [9,16,55]. Table 4 summarizes the main differential
diagnoses and their associated characteristics.

Table 4. Differential diagnosis of immune-mediated colitis.

Etiolo Clinical Laboratory Endoscopic Confirmatory Additional
8y Presentation Findings Findings Test Information
Subacute onset; . .
Immune- abdominal painy CRP T, Erythema, Endoscopy with rl;zthgleogi‘zzlr}:’zsctlzéogit};
mediated colitis  possible blood/mucus;  calprotectin/ friability, erosions, bi Py ybep call P
[18,19,27,55,70] frequent with lactoferrin 1 ulcerations 1opstes macroscopicaty
anti-CTLA-4 therapy normal mucosa
Bacterial Acute diarrhea; fever; . . Must always be ruled
infection (incl. C.  temporal association Leul(;%clg/’/croms, Psetzcéog;j%%}l);)anes g;;);)l }(I)’éllrf{ out before initiating
difficile) [9,18,19] with antibiotics ’ y immunosuppression
Steroid-refractory Variable; Inclusion Coinfection is
CMV infection disease; viremia not Deep ulcers bodies on common in
[9,70] immunosuppressed always p biopsy, IHC or severe immune-
patients present tissue PCR mediated colitis
?ﬁgﬁgglziﬁg i Watery, self-limited Usually Normal or mild Clinical Sigir;li gsir?:n}:;?ioiical
[9,27] diarrhea; minimal pain normal edema diagnosis uncommon
Radiation- . . . . .. Typically
induced colitis Hli;?;}é;ii r;lvm Variable Tele}ﬁgﬁiit?sms, %lsrtl(l)ial predominates in
[9.27] y y the rectum
. . . . May coexist
erepic)  hromewaey  Nomal Nom S e
e ’ & P mediated colitis
Intestinal : . :
Metastases Pami)lo bz’q‘uctlon, Anemia Focal lesion Biopsy Should be suspected in
[9,27,70] eeding obstructive symptoms
Pancreatic Steatorrh "
insufficiency/ eziiprr hea Pr tv}:a ery Hormonal Normal Functional Consider other
endocrinopathies 1arrhea, other abnormalities tests concomitant irAEs
[9,27,70] systemic symptoms

CRP, C-reactive protein; CMV, cytomegalovirus; CTLA-4, cytotoxic T-lymphocyte-associated antigen 4; IHC, immuno-
histochemistry; PCR, polymerase chain reaction; irAEs, immune-related adverse events; 1 increased levels.

5. Management and Treatment

In patients receiving ICIs, the development of diarrhea or colitis mandates prompt
diagnostic assessment and timely therapeutic intervention. Although management strate-
gies are often guided by the CTCAE, this grading system does not always accurately reflect
the true biological or prognostic severity of IMC and therefore should be complemented
by additional clinical, endoscopic, and laboratory tools [90]. To date, IMC management is
largely informed by expert consensus and clinical severity, as prospective trials specifically
addressing gastrointestinal toxicity are lacking. Early initiation of therapy—ideally within
the first five days following symptom onset—is strongly recommended, as it has been
associated with faster and more favorable clinical resolution [12,18].

In cases of grade 1 colitis, current AGA and ASCO guidelines indicate that interruption
of ICI therapy is not required. Management should remain conservative and supportive,
focusing on adequate hydration and a low-fiber diet [18,19]. Antidiarrheal agents, such as
loperamide or atropine/diphenoxylate, may be considered only after exclusion of infectious
etiologies and in the absence of clinical features suggestive of colitis. In this setting, hospital
admission and endoscopic evaluation are generally unnecessary. Likewise, immediate

https:/ /doi.org/10.3390/ gastroent17010020


https://doi.org/10.3390/gastroent17010020

Gastroenterol. Insights 2026, 17, 20

12 of 23

initiation of corticosteroids is not routinely indicated, although it may be considered if
symptoms persist beyond two weeks despite conservative measures [92].

From grade 2 onward, treatment is primarily based on systemic corticosteroids, with
escalation to biologic therapies such as infliximab or vedolizumab in refractory cases [18,93]. In
a small subset of patients (approximately 1-1.5%), IMC may progress to colonic perforation,
necessitating urgent surgical management. In this scenario, emergency subtotal colectomy
is typically preferred, given the frequent extent and severity of colonic involvement [94].

According to major clinical guidelines, ICI therapy should be withheld when symp-
toms exceed grade 2. In patients presenting with grade 3 or 4 diarrhea or colitis, discontin-
uation of immunotherapy should be immediate and permanent [18,19].

5.1. Corticosteroid Therapy

Corticosteroids constitute the cornerstone of initial therapy for IMC. Their therapeu-
tic efficacy is primarily mediated through suppression of T-lymphocyte activation and
attenuation of proinflammatory cytokine production, resulting in broad modulation of
both innate and adaptive immune responses. In addition, corticosteroids have been shown
to upregulate PD-1 expression on CD4" and CD8* lymphocytes, further contributing to
dampening of inflammatory activity [95,96].

In patients with grade 2 or higher colitis, current clinical guidelines recommend tem-
porary suspension of immune checkpoint inhibitor therapy and initiation of systemic
corticosteroids, typically prednisone or methylprednisolone at doses of 1-2 mg/kg/day.
Treatment should be continued until clinical improvement to grade 1 or lower is achieved,
followed by a gradual taper over approximately 4 to 6 weeks to reduce the risk of relapse.
In more severe presentations (grade > 3), hospitalization is frequently required, together
with correction of hydroelectrolytic disturbances and administration of intravenous methyl-
prednisolone at equivalent dosing [18,19].

In mild cases (grade 1) in which symptoms persist beyond two weeks despite conser-
vative measures, oral budesonide may be considered as an initial therapeutic option, most
commonly at a dose of 9 mg/day for a minimum of four weeks, followed by stepwise taper-
ing. Systemic prednisone is generally reserved for patients who fail to respond adequately
to budesonide. Although clinical experience in IMC has largely relied on conventional
budesonide formulations, newer preparations such as budesonide Multi-Matrix System
(MMX)—designed for targeted colonic drug delivery—may be particularly advantageous
in disease patterns resembling ulcerative colitis. Nonetheless, this potential benefit remains
to be confirmed in dedicated clinical trials [97,98].

Despite its central role, corticosteroid therapy has important limitations. Between
30% and 60% of patients with immune-mediated diarrhea or colitis demonstrate primary
corticosteroid refractoriness, defined as absence of response to high-dose therapy within the
first 72 h or only partial improvement after one week of treatment [71,99]. Furthermore, a
substantial proportion of initial responders experience disease relapse. Following first-line
corticosteroid therapy, CTLA-4-associated IMC recurs in approximately 44% of patients,
whereas PD-1/PD-L1-induced IMC recurs in approximately 34% [62].

Prolonged or high-dose corticosteroid exposure is also associated with clinically rele-
vant adverse effects, including impaired glucose metabolism, increased susceptibility to
infections, and loss of bone mineral density. Compounding these concerns is the ongoing
uncertainty regarding the potential negative impact of sustained immunosuppression on
the antitumor efficacy of ICls. For these reasons, current practice emphasizes minimizing
both treatment duration and cumulative corticosteroid exposure, with tapering initiated as
soon as adequate clinical control is achieved [95].
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5.2. Biologic Agents

In clinical practice, increasing emphasis is placed on the early identification of patients
who are unlikely to respond adequately to corticosteroids and may benefit from prompt
escalation to biologic therapy. Rather than relying exclusively on clinical grading, a combi-
nation of endoscopic, biomarker-based, and early treatment response criteria is increasingly
used to guide this decision. Extensive disease patterns, particularly pancolitis or ileal
involvement, and the presence of deep or large mucosal ulcerations have been consistently
associated with a higher risk of corticosteroid refractoriness and a more severe clinical
course [20,71,73]. In addition, lack of meaningful clinical improvement within the first 72 h
of high-dose corticosteroids, as well as persistently elevated fecal calprotectin levels, further
support consideration of early biologic therapy in selected patients [18-20]. Incorporating
these parameters into therapeutic algorithms allows a more proactive approach, aiming to
reduce cumulative corticosteroid exposure and improve overall disease control.

In cases of corticosteroid-refractory disease, as well as in patients who relapse dur-
ing corticosteroid tapering or after completion of an initial corticosteroid course, a com-
prehensive clinical reassessment is mandatory. This evaluation should aim to exclude
alternative diagnoses or complications—most notably cytomegalovirus colitis, which
has been consistently associated with a higher risk of recurrence and an increased need
for colectomy [81-87]—and to determine the appropriateness of early escalation to ad-
ditional immunosuppressive therapies. In this setting, biologic agents represent a key
therapeutic option [20,100].

Importantly, in patients deemed to be at high risk, biologic therapy may be considered
at an earlier stage—either as monotherapy or in combination with corticosteroids—rather
than being reserved exclusively for corticosteroid failure. A recent single-center retrospec-
tive study including 179 patients demonstrated that early initiation of infliximab (IFX) or
vedolizumab (VDZ) was significantly associated with reduced hospitalization rates and
shorter cumulative exposure to corticosteroids. High-risk patient identification in this
cohort was primarily based on IMC severity and response to corticosteroids, as well as
elevated fecal calprotectin levels, the presence of extensive and deep mucosal ulcerations,
and inflammatory involvement extending beyond the left colon [20,40,73].

To date, selection of the biologic agent and its dosing regimen has largely relied
on clinical experience and extrapolation from inflammatory bowel disease management.
Within this framework, current clinical guidelines recommend infliximab (IFX) as the
preferred initial biologic therapy, while vedolizumab (VDZ) is considered a suitable alter-
native [18,19,92,99].

5.2.1. Infliximab

Infliximab (IFX) has emerged as the biologic treatment of choice for patients with
corticosteroid-refractory IMC. Multiple retrospective studies and clinical series have con-
sistently reported high efficacy, with clinical remission rates ranging from approximately
54% to 81%, clustering around 70% in most published cohorts [100,101]. Beyond its abil-
ity to induce remission, IFX therapy has been associated with more rapid resolution of
gastrointestinal symptoms and earlier discontinuation of corticosteroids compared with
corticosteroid therapy alone, without a clear detrimental effect on overall survival or time
to treatment failure [102,103].

From a pharmacological perspective, IFX is a chimeric monoclonal antibody target-
ing tumor necrosis factor alpha (TNF-«), a central cytokine in the inflammatory cascade
underlying IMC pathophysiology. It is administered intravenously at a standard dose of
5 mg/kg, consistent with dosing regimens used in inflammatory bowel disease. Clinical im-
provement is often observed within days of administration. Approximately 70% of patients
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respond after a single infusion; however, in cases of persistent or recurrent symptoms, a
full induction regimen consisting of three doses at weeks 0, 2, and 6 may be required. Some
studies suggest that this approach reduces recurrence rates and increases the likelihood of
achieving endoscopic and histological remission, although the optimal duration of therapy
remains undefined [102,104].

In terms of safety, IFX is generally well tolerated, with adverse events occurring
infrequently, although rare complications such as immune-mediated hepatitis and seri-
ous infections have been reported [105]. The impact of TNF-« blockade on antitumor
immunity remains controversial. While some preclinical and clinical data suggest po-
tential synergy with ICIs and preservation of antitumor responses, other observational
studies have reported reduced overall survival with prolonged anti-TNF exposure. Conse-
quently, most guidelines recommend discontinuing IFX once clinical remission has been
achieved, with therapeutic decisions individualized according to oncologic context and
patient evolution [106-108].

5.2.2. Vedolizumab

Vedolizumab (VDZ) represents a clinically relevant alternative to IFX in the man-
agement of ICI-associated IMC, particularly in patients who are corticosteroid-refractory
or have contraindications to TNF-« inhibition. VDZ is a humanized IgG1 monoclonal
antibody directed against the «4(37 integrin, selectively blocking the trafficking of activated
T lymphocytes to the intestinal mucosa through inhibition of their interaction with mucosal
addressin cell adhesion molecule 1 (MAdCAM-1). This gut-selective mechanism confers a
marked intestinal tropism, potentially resulting in reduced systemic immunosuppression
and a more favorable impact on antitumor immune responses [109].

Given its gut-selective mechanism of action, vedolizumab (VDZ) may offer specific ad-
vantages in selected clinical scenarios. In particular, VDZ may be preferentially considered
in patients at increased risk of systemic infections or in those in whom avoidance of broad
systemic immunosuppression is desirable, such as elderly or frail patients. In addition,
its intestinal selectivity makes VDZ an attractive option in cases of IMC confined to the
gastrointestinal tract, without concomitant extraintestinal immune-related adverse events,
where a targeted anti-inflammatory effect may be sufficient [18,109-111].

VDZ is typically administered intravenously at a fixed dose of 300 mg, following an
induction schedule at weeks 0, 2, and 6, analogous to that used in inflammatory bowel
disease. Although definitive data regarding optimal treatment duration are lacking, ad-
ministration of three induction doses has been associated with lower relapse rates and a
higher likelihood of endoscopic and histological remission [108,109]. While overall clinical
experience with VDZ in IMC is more limited than with IFX, multiple retrospective studies
and multicenter series have demonstrated substantial efficacy in corticosteroid-refractory
disease, with sustained clinical remission rates ranging from 84% to 86%. Notably, response
rates appear to be higher in biologic-naive patients, approaching 95%, whereas efficacy is
reduced in those previously exposed to IFX [108,110].

Direct comparative data between VDZ and IFX remain scarce; however, available
observational analyses suggest comparable overall effectiveness between the two agents.
In selected cohorts, VDZ has been associated with longer durations of clinical remission,
reduced cumulative corticosteroid exposure, and shorter hospital stays. Moreover, VDZ
appears to exhibit a favorable safety profile, with a lower incidence of infectious complica-
tions compared with IFX—an especially relevant consideration in oncologic populations.
Some studies have also reported lower rates of tumor progression in patients treated with
VDZ, although these findings should be interpreted with caution given the retrospective
nature of the evidence [110].

https:/ /doi.org/10.3390/ gastroent17010020


https://doi.org/10.3390/gastroent17010020

Gastroenterol. Insights 2026, 17, 20

15 of 23

Given its intestinal selectivity and apparent long-term safety, VDZ has been
incorporated—alongside IFX—into clinical practice guidelines issued by societies such as
ASCO. Nonetheless, the choice of biologic agent should be individualized and discussed
within a multidisciplinary framework, pending prospective clinical trials that more clearly
define the relative roles of VDZ and IFX in the management of IMC [18,19,100].

5.2.3. Other Therapies

Small-molecule therapies, particularly inhibitors of the Janus kinase (JAK) family, are
emerging as potential therapeutic options in selected cases of IMC, mainly extrapolating
from their established efficacy in inflammatory bowel disease. To date, evidence supporting
their use in IMC remains limited and is largely restricted to case reports and small case series
describing successful induction of remission with tofacitinib in patients with severe IMC
refractory to corticosteroids and biologic agents such as infliximab or vedolizumab [20,77].
More recently, isolated reports have also suggested a potential role for selective JAK1
inhibitors in highly refractory disease, further supporting the biological plausibility of
targeting downstream cytokine signaling pathways involved in IMC pathogenesis [54].

Nevertheless, robust prospective data are currently lacking, and important safety
concerns—including increased risk of serious infections, thromboembolic events, and
potential interference with antitumor immune responses—limit the routine use of JAK
inhibitors in this setting. Consequently, JAK inhibition should currently be regarded as an
experimental or last-line rescue strategy, reserved for highly selected patients with refrac-
tory disease and managed within a multidisciplinary framework until further evidence
becomes available [18,20].

Based on current clinical guidelines and available evidence, a stepwise diagnostic and
therapeutic approach to immune checkpoint inhibitor-related immune-mediated colitis
is summarized in Figure 2, integrating disease severity, endoscopic findings, and treat-
ment escalation.

( SUSPECTED ICI-RELATED DIARRHEA / COLITIS )

CTCAE GRADE 1 CTCAE GRADE 22

+ Rule out infections: C.Difficile, Cytomegalovirus, and
other alternative etiologies

+ Stool lactoferrin o calprotectin

+ Thyroid function test

+ Imagin for colitis related symptomps

+ Withhold ICI therapy

+ Consider colonoscopy or sigmoidoscopy with biopses

l l

Endoscopically mild Endoscopically
moderate/severe
Steroid-ref

ractory

« Oral corticosteroids IV ol ids
(Img/kg)

« Budesonide or oral

I

« Supportive care
« Consider anti-diarrheal

agents (i.e loperamide)
« Continue ICI therapy

beclometahasone for ICI

microscopic colitis [Infliximab/VedolizumabJ

Refractory

« Fecal microbiota trasplantation

- Recheck alternative etiologies
- Consult surgery

Figure 2. Diagnosis and management of immune checkpoint inhibitor-related immune-mediated
colitis. Adapted from Kim MK et al. [70] ICI, Immune Checkpoint Inhibitor; CTCAE, Common
Terminology Criteria for Adverse Events; IV, Intravenous.
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5.3. Risk of Recurrence After Immune Checkpoint Inhibitor Reintroduction

Recurrence of IMC after reintroduction of immune checkpoint inhibitors represents
a clinically relevant and increasingly encountered scenario in routine practice. Available
observational studies indicate that recurrence of gastrointestinal immune-related adverse
events occurs in approximately 25-35% of patients after treatment resumption, although
reported rates vary according to the type of immune checkpoint inhibitor, severity of the
initial episode, and prior requirement for biologic therapy [63,74]. Recurrence typically
develops early after treatment reintroduction, most commonly within the first two to three
months, and frequently necessitates renewed immunosuppressive therapy, with permanent
discontinuation of immunotherapy in a substantial proportion of cases [62].

Importantly, the risk of recurrence appears to differ according to the class of immune
checkpoint inhibitor reintroduced. Higher recurrence rates have been consistently reported
following reintroduction of CTLA-4 inhibitors compared with PD-1 or PD-L1 inhibitors.
In retrospective cohorts, recurrence of IMC has been observed in up to 40—45% of patients
re-exposed to anti-CTLA-4 agents, whereas rates closer to 30% have been described after
resumption of anti-PD-L1 therapy [62,71]. In this context, switching from an anti-CTLA-4
agent to an anti-PD-L1 inhibitor may be associated with a lower risk of recurrent colitis
compared with re-exposure to CTLA-4 blockade, while escalation to anti-CTLA-4 therapy
after a prior episode of PD-L1-induced colitis appears to confer a particularly high risk of
recurrence in some series [34,62].

Taken together, these data underscore the need for careful individualized risk-benefit
assessment before immune checkpoint inhibitor reintroduction. Factors such as severity
of the initial colitis episode, response to corticosteroids, need for biologic therapy, en-
doscopic extent of disease, and availability of alternative oncologic strategies should be
considered [18,19]. When reintroduction is pursued, close clinical monitoring during the
early treatment period is essential, and prompt evaluation of recurrent gastrointestinal
symptoms is warranted to facilitate early intervention and minimize morbidity.

6. Looking Ahead: Potential Challenges

Although the understanding of IMC has expanded substantially in recent years,
important knowledge gaps persist that continue to limit a truly individualized clinical
approach. The pathophysiology of IMC remains incompletely defined and appears to
involve complex, interconnected mechanisms extending beyond simple immune hyperacti-
vation, including alterations in the gut microbiota, disruption of the intestinal epithelial
barrier, and host-specific susceptibility factors [56,57,60,61]. In particular, it remains un-
clear why some patients develop severe, refractory, or chronic disease, whereas others
experience self-limited clinical courses. In parallel, the absence of validated predictive
biomarkers capable of anticipating disease onset, severity, or therapeutic response repre-
sents a major unresolved research challenge, hampering risk stratification and personalized
treatment selection [18,50,56].

In contrast, near-term clinical priorities are increasingly focused on improving early
recognition of high-risk phenotypes, refining endoscopic and biomarker-based stratifi-
cation strategies, and optimizing corticosteroid-sparing therapeutic approaches. In this
context, several ongoing clinical trials are evaluating targeted and gut-selective interven-
tions aimed at improving disease control while minimizing systemic immunosuppression.
These include phase II studies exploring early or concomitant use of vedolizumab as first-
line therapy for immune-related colitis, as well as trials designed to define the optimal
dosing and duration of vedolizumab in steroid-refractory or steroid-dependent disease
(e.g., NCT04797325, NCT06841705). In parallel, emerging clinical evidence supports the
investigation of pathway-specific biologic agents, such as IL-12/23 blockade with ustek-
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inumab, in patients with refractory IMC, building on mechanistic data implicating these
cytokine pathways in disease pathogenesis [56,111]. Microbiota-based strategies, including
fecal microbiota transplantation, are also under prospective evaluation in highly selected
patients, reinforcing the concept of a microbiota-immune axis as a modifiable therapeutic
target [37,38,52]. Collectively, these efforts reflect a progressive shift toward mechanism-
based and precision medicine approaches that aim to achieve durable control of intestinal
inflammation while preserving the antitumor efficacy of immune checkpoint inhibition.

In this context, the present review seeks to move beyond a purely descriptive overview
of immune checkpoint inhibitor-related gastrointestinal toxicity by focusing specifically
on immune-mediated colitis as a distinct clinical entity. Unlike previous reviews that
primarily address diarrhea and enteritis in a broad or oncology-centered manner, this work
integrates emerging mechanistic insights with a gastroenterology-oriented perspective,
emphasizing endoscopic and histological phenotypes, biomarker-guided risk stratification,
and practical decision-making in therapeutic escalation. By bridging pathophysiology with
real-world clinical management and incorporating recent evidence on targeted biologic
therapies and ongoing clinical trials, this review provides a clinically actionable framework
that complements the existing literature and supports both current practice and future
research directions.
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Abbreviations

The following abbreviations are used in this manuscript:

ADL Activities of Daily Living (actividades de la vida diaria)
AGA American Gastroenterological Association

APC(s) Antigen-Presenting Cell(s)

ASCO American Society of Clinical Oncology

CI Confidence Interval

CMV Cytomegalovirus

CRP C-reactive Protein

CSCO Chinese Society of Clinical Oncology

CT Chemotherapy

CTCAE Common Terminology Criteria for Adverse Events
CTLA-4 Cytotoxic T-Lymphocyte-associated Antigen 4
dMMR Deficient Mismatch Repair

EMA European Medicines Agency

ESMO European Society for Medical Oncology

GvHD Graft-versus-host disease
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IBD Inflammatory Bowel Disease

ICIs Immune Checkpoint Inhibitors (inhibidores de puntos de control inmunitario)
IFX Infliximab

IHC Immunohistochemistry

1L-17/1L-23 Interleukin-17 /Interleukin-23
CXCL9/CXCL10  C-X-C motif chemokine ligand 9/C-X-C motif chemokine ligand 10
MC Immune-Mediated Colitis

IMCES Immune-Mediated Colitis Endoscopic Score
irAEs Immune-Related Adverse Events

irColitis Immune-Related Colitis

IFN-y Interferon gamma

1L-2 Interleukin 2

IgGl1 Immunoglobulin G1

MMX Multi-Matrix System

MSI-H High Microsatellite Instability

MAdCAM-1 Mucosal Addressin Cell Adhesion Molecule 1
PCR Polymerase Chain Reaction

PD-1 Programmed Cell Death Protein 1

PD-L1 Programmed Death-Ligand 1

RR Relative Risk

SES-CD Simple Endoscopic Score for Crohn’s Disease
Th1/Th17 T helper 1/T helper 1

TKI Tyrosine Kinase Inhibitor

TNF-« Tumor Necrosis Factor alpha

vVDZ Vedolizumab
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