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Background: Immune checkpoint inhibitors (ICIs) have transformed cancer care but frequently cause immune-mediated diarrhea and 
colitis (IMDC), a clinically significant immune-related adverse event. Prompt diagnosis and severity assessment are essential but often 
rely on invasive endoscopic procedures. C-reactive protein (CRP), a widely available biomarker of systemic inflammation, has been 
suggested as a potential adjunct in evaluating IMDC. However, its diagnostic utility and clinical relevance remain unclear.
Methods: We conducted a scoping review in accordance with the PRISMA-ScR guideline to map existing evidence and identify 
knowledge gaps regarding the association between CRP and IMDC. A comprehensive literature search was performed across PubMed, 
Embase, and Web of Science (January 2010–April 2025). Eligible studies included adult patients receiving ICIs who developed 
gastrointestinal immune-related adverse events, with reported CRP levels. Data were extracted on study design, patient population, 
CRP measurement, and its relationship with IMDC diagnosis, severity, or outcomes.
Results: Of 538 records screened, five observational studies comprising 583 patients were included. Only one study specifically 
analyzed CRP levels in histologically confirmed IMDC, demonstrating a positive correlation with clinical and endoscopic severity but 
no validated diagnostic thresholds. The remaining studies assessed CRP as a general marker for immune-related adverse events 
without gastrointestinal-specific analyses or diagnostic accuracy metrics. No study provided sufficient data to establish sensitivity, 
specificity, or predictive values for CRP in IMDC.
Conclusion: This scoping review highlights the limited and heterogeneous evidence linking CRP to IMDC and underscores the 
absence of validated thresholds or diagnostic performance data. For generalist physicians, CRP may serve as a supportive marker to 
prompt further evaluation but cannot replace established diagnostic pathways. Future prospective studies should integrate CRP with 
organ-specific biomarkers and standardized endpoints to clarify its role in triage and severity assessment of IMDC.
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Introduction
Immune checkpoint inhibitors (ICIs), including monoclonal antibodies targeting programmed death-1 (PD-1), pro
grammed death-ligand 1 (PD-L1), and cytotoxic T lymphocyte antigen-4 (CTLA-4), have revolutionized the treatment 
of various malignancies such as melanoma, lung cancer, renal cell carcinoma, and hepatocellular carcinoma.1 By 
disrupting inhibitory pathways in T-cell activation, ICIs restore anti-tumor immune responses and provide durable 
clinical benefits for a substantial subset of patients.2

As the use of ICIs expands into community oncology and general practice settings, non-specialist physicians are 
increasingly expected to recognize and triage immune-related adverse events (irAEs), including immune-mediated 
colitis, resulting from nonspecific immune activation against self-antigens.3 Gastrointestinal irAEs, particularly immune- 
mediated diarrhea and colitis (IMDC), occur in up to 30% of patients, especially with anti-CTLA-4 agents or combina
tion ICI therapy.4 While mild cases may resolve spontaneously, moderate to severe IMDC can be life-threatening and 
often requires immunosuppressive treatment, such as corticosteroids or biologics like infliximab or vedolizumab.4,5 

Prompt diagnosis and grading of severity are therefore essential to avoid complications, reduce morbidity, and allow safe 
continuation of cancer therapy when possible. Recent studies further support the importance of colitis as a high-risk irAE 
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subtype. For example, a recent publication reported that patients who developed colitis during ICI therapy had a higher 
risk of irAE recurrence upon ICI reinitiation compared to patients with other irAEs.6 This underscores the clinical 
significance of IMDC in the management of ICI-related toxicities.

Current diagnostic strategies rely heavily on clinical assessment, endoscopic evaluation, and histologic confirmation.7 

However, endoscopy is invasive, resource-intensive, and may not be readily available in all clinical settings, particularly 
for acutely ill patients. Consequently, there is increasing interest in identifying reliable, non-invasive biomarkers that can 
aid in the early detection and monitoring of IMDC.2

C-reactive protein (CRP), an acute-phase reactant produced by hepatocytes in response to interleukin-6 (IL-6), is 
commonly used in routine oncology practice to evaluate systemic inflammation and infection.8 Several studies have suggested 
that CRP levels may be elevated during irAEs, including gastrointestinal manifestations, and could correlate with disease 
severity.9,10 However, most of these studies have focused on CRP as a general marker of irAE risk rather than organ-specific 
events, and only a limited number have examined gastrointestinal manifestations directly. This underscores the importance of 
clarifying CRP’s potential role in IMDC within the broader context of its use as a biomarker in ICI therapy.

Given the widespread availability of CRP and its rapid turnaround time, clarifying its potential role in IMDC could 
have significant clinical implications. If better understood, CRP might be used as a triage tool to prioritize patients for 
endoscopy, guide early treatment decisions, or monitor disease progression and response to therapy.11 This scoping 
review aims to map the existing literature on serum CRP in the context of immune checkpoint inhibitor-associated colitis, 
summarize the extent and nature of available evidence, and identify key knowledge gaps to guide future research.

Methods
Protocol and Registration
This scoping review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta- 
Analyses extension for Scoping Reviews (PRISMA-ScR) guideline.12 The review protocol was prospectively registered 
in the International Prospective Register of Systematic Reviews (PROSPERO; Registration ID: CRD420251054606). 
The protocol specified the research objectives, eligibility criteria, data charting process, and synthesis approach.

Eligibility Criteria and Search Strategy
We included original peer-reviewed research articles reporting adult patients (≥18 years) treated with ICIs—specifically 
agents targeting PD-1, PD-L1, or CTLA-4—who developed gastrointestinal immune-related adverse events (irAEs), parti
cularly immune-mediated diarrhea and colitis (IMDC). Studies were eligible if they reported serum CRP levels in relation to:

● The diagnosis or presence of IMDC,
● Assessment of disease severity (clinical, endoscopic, or histologic), or
● Clinical outcomes such as treatment response or recurrence.

We included retrospective and prospective observational cohort studies, case–control studies, interventional trials, and case series 
with ≥5 patients. No restrictions were placed on tumor type, ICI regimen (monotherapy vs combination), or line of therapy.

We excluded studies that:

1. Did not report CRP levels separately for IMDC,
2. Focused solely on irAEs involving other organs (eg, hepatitis, pneumonitis, endocrinopathies),
3. Were reviews, commentaries, conference abstracts, or letters to the editor, or
4. Were unavailable in English.

A comprehensive literature search was conducted on April 23, 2025, across PubMed (MEDLINE), Embase, and Web of 
Science. Search terms combined Medical Subject Headings (MeSH) and free-text terms related to ICIs, gastrointestinal 
irAEs, and biomarkers (eg, “immune checkpoint inhibitor”, “immune-related colitis”, “immune-mediated diarrhea”, 
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“C-reactive protein”, “biomarker”). Boolean operators (AND, OR) were used to combine terms appropriately. The search 
covered publications from January 2010 to April 2025, reflecting the clinical adoption timeline of ICIs. Reference lists of 
included articles and relevant reviews were manually screened to identify additional eligible studies. Detailed database- 
specific search strategies and the number of records retrieved per database are provided in Supplementary Material 1.

Study Selection and Data Charting
All search results were imported into a reference management tool, and duplicate records were removed automatically 
and manually. Two reviewers (RO and YR) independently screened titles and abstracts according to predefined eligibility 
criteria. Full texts of potentially eligible studies were retrieved and assessed for inclusion. Disagreements were resolved 
by discussion or, if necessary, by a third reviewer (KT).

A standardized data charting form (Microsoft Excel) was developed and pilot-tested prior to full implementation. The 
following key information was extracted from each included study:

● General study characteristics (first author, publication year, country, study design),
● Cancer type(s) and ICI regimens,
● Number of patients and proportion with IMDC,
● Timing and method of CRP measurement,
● Reported CRP levels (mean, median, range) and any proposed diagnostic cut-off values,
● Main findings related to CRP and IMDC diagnosis, severity, or outcomes.

When studies included multiple cohorts or subgroups, data were extracted separately when possible.

Methodological Quality
Since the objective of this review was to map the extent and nature of evidence rather than appraise study quality for 
meta-analysis, formal risk-of-bias assessment was not mandatory. However, to provide context on the robustness of the 
evidence, we briefly summarized study design features and potential limitations (eg, retrospective design, lack of 
standardized IMDC definitions, small sample size).

Synthesis of Results
As this scoping review aimed to describe and map the existing evidence rather than statistically synthesize findings, no 
quantitative meta-analysis was performed.

● We summarized the number and type of studies available,
● Mapped the reported associations between CRP and IMDC presence or severity,
● Highlighted any proposed CRP thresholds for predicting IMDC or other irAEs,
● Identified key knowledge gaps and directions for future research.

Due to heterogeneity in study designs, patient populations, ICI regimens, timing of CRP measurement, and outcome 
reporting, diagnostic accuracy metrics (eg, sensitivity, specificity, ROC curves) could not be pooled.

Results
Study Selection
Database searches identified 538 records (205 from Embase, 167 from PubMed, 166 from Web of Science). After 
removing 129 duplicates, 409 unique records remained for title and abstract screening. During initial screening, 390 
studies were excluded as unrelated to the review objectives. Of the remaining 19 full-text articles, 14 were excluded due 
to wrong outcomes (n = 7), inappropriate study design (n = 5), unrelated intervention (n = 1), or mismatched patient 
population (n = 1).
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Ultimately, five studies were included in this scoping review, comprising observational cohort analyses across 
multiple cancer types. Only one study specifically focused on IMDC, while the others reported CRP in the broader 
context of immune-related adverse events (irAEs). Figure 1 presents the PRISMA-ScR flow diagram for study selection.

Figure 1 PRISMA-ScR flow diagram inserted here. Flow diagram outlining the identification, screening, eligibility assessment, and inclusion of studies in the scoping review. 
The diagram illustrates the number of records identified through database searches, the number of duplicates removed, the records screened and excluded, the full-text 
articles assessed for eligibility, and the studies included in the final qualitative synthesis.
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Study Characteristics
The five included studies encompassed a total of 583 patients treated with ICIs, of whom a subset developed gastro
intestinal irAEs, including IMDC. Four studies were retrospective cohorts, and one was a prospective observational 
study. Cancer types included melanoma, non-small cell lung cancer (NSCLC), hepatocellular carcinoma (HCC), and 
mixed solid tumors. No randomized trials or prospective biomarker validation studies were identified. A descriptive 
summary of study characteristics and key findings is presented in Table 1.

Mapping of CRP Evidence in IMDC
Only one study (Liu et al, 2023) specifically analyzed CRP levels in histologically confirmed IMDC. In this cohort of 128 
patients, CRP levels measured at diagnosis correlated significantly with diarrhea grade (p = 0.015), colitis grade 
(p = 0.013), and endoscopic severity (p = 0.016). However, no associations were found between baseline CRP and 
clinical or endoscopic remission or recurrence after immunosuppressive therapy. Importantly, no validated diagnostic 
thresholds or formal diagnostic accuracy metrics (sensitivity, specificity, ROC curves) were reported. This finding 
suggests CRP may reflect initial disease burden in IMDC but lacks discriminatory value for predicting treatment response 
or long-term outcomes (Table 2).

Table 1 Summary of Studies Included in the Systematic Review Assessing the Association Between C-Reactive Protein and Immune- 
Related Colitis

Study (Year) Cancer Type Sample 
Size (n)

Focus on 
IMDC

CRP Cut- 
Off (mg/dL)

Key Findings Diagnostic 
Accuracy 
Reported

Liu et al, 202313 Mixed solid 
tumors

128 Yes Not defined CRP correlated with severity of diarrhea, colitis, 
and endoscopic inflammation.

No

Yu et al, 202214 Hepatocellular 
carcinoma

67 No ≥0.82 CRP ≥0.82 mg/dL predicted irAEs; colitis not 
separately analyzed.

No (ROC 
performed, not 
shown)

Onodera et al, 202315 NSCLC 163 No >1.0 CRP >1.0 mg/dL predicted irAEs and worse OS; 
colitis-specific data not reported.

No

Lauwyck et al, 20218 Melanoma 
(adjuvant)

72 Limited >0.5 (ULN) 4 colitis cases; no statistical analysis specific to CRP 
and colitis.

No

Husain et al, 202116 Melanoma 16 No Not defined CRP rose during irAEs (0.7→1.77 mg/dL); GI-irAEs 
included but not isolated in analysis.

No

Notes: “Focus on IMDC” indicates whether the study specifically analyzed immune checkpoint inhibitor-induced colitis as a separate endpoint. “CRP Cut-Off” reflects 
thresholds proposed in each study for predicting irAEs, though none were validated for IMDC specifically. Diagnostic accuracy metrics (eg, sensitivity, specificity, AUC) were 
not reported in any included study. 
Abbreviations: IMDC, immune-mediated diarrhea and colitis; CRP, C-reactive protein; irAEs, immune-related adverse events; NSCLC, non-small cell lung cancer; ULN, 
upper limit of normal; OS, overall survival; ROC, receiver operating characteristic; GI, gastrointestinal.

Table 2 Association Between Serum CRP Levels and IMDC Parameters in Liu et al (2023)

Outcome Parameter CRP Association

Diarrhea severity (CTCAE grade) Significant positive correlation (p = 0.015)
Colitis severity (CTCAE grade) Significant positive correlation (p = 0.013)

Endoscopic severity (ulceration, erythema) Significant positive correlation (p = 0.016)

Histologic severity (inflammatory cell infiltration) Trend towards significance (not quantified)
Clinical response (remission after therapy) No significant association

Endoscopic remission No significant association

Histologic remission No significant association
Recurrence of IMDC No significant association

Notes: Associations were evaluated based on serum CRP levels measured at the time of IMDC diagnosis. Positive 
correlations indicate a statistically significant increase in CRP levels corresponding with higher severity in clinical, 
endoscopic, or histologic grading. “No significant association” denotes lack of statistical correlation between CRP 
levels and the respective outcome. Histologic severity showed a trend toward correlation but was not statistically 
quantified in the original study.12 

Abbreviations: CRP, C-reactive protein; IMDC, immune-mediated diarrhea and colitis; CTCAE, Common 
Terminology Criteria for Adverse Events.
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CRP as a General Biomarker for irAE Risk
Several included studies evaluated CRP as a baseline predictor of overall irAE risk rather than organ-specific events. For 
example, Onodera et al (2023) found that baseline CRP > 1.0 mg/dL predicted irAE development (OR = 2.41) and poorer 
survival in NSCLC patients, whereas Yu et al (2022) proposed a threshold of ≥0.82 mg/dL for predicting irAEs in HCC 
patients treated with ICIs plus TKIs. However, neither study provided gastrointestinal-specific analyses nor validated 
diagnostic thresholds. Similarly, Husain et al (2021) observed dynamic CRP increases during irAE onset (0.7 → 1.77 mg/ 
dL), but subgroup analyses for GI-irAEs were not performed (Table 3).

Knowledge Gaps on CRP Thresholds and Diagnostic Performance
Across all included studies, proposed CRP thresholds ranged from 0.82 mg/dL to 1.0 mg/dL for predicting general irAEs, 
but no validated cut-off specific to IMDC was identified. Furthermore, none of the studies reported complete 2×2 
diagnostic data to allow calculation of sensitivity, specificity, or predictive values for IMDC.

This lack of validated diagnostic performance data highlights a critical gap and underscores the need for prospective 
studies focused on gastrointestinal-specific irAEs (Table 4).

Methodological Limitations
Most included studies were small retrospective cohorts with heterogeneous populations and varied definitions of irAEs. 
None was designed as prospective biomarker validation studies. Standardized timing of CRP measurement, organ- 

Table 3 Summary of Studies Evaluating Baseline CRP as a Predictor of General irAE Risk

Study Population CRP Cut-Off 
(mg/dL)

Key Findings GI-irAE 
Subgroup Data

ROC Analysis

Yu et al, 202214 HCC patients 
(n = 67, ICI + TKI)

≥0.82 Elevated CRP predicted overall irAE risk 
(OR: 3.727, p = 0.024)

Not reported Performed, but not 
reported

Onodera et al, 202315 NSCLC patients 
(n = 163)

>1.0 Elevated CRP independently predicted irAEs and 
poor survival (PFS/OS)

Not reported Not performed

Notes: “CRP Cut-Off” indicates thresholds used in each study to stratify patients at baseline before ICI treatment. None of the studies performed subgroup analyses 
specifically for gastrointestinal irAEs. Although ROC analysis was mentioned in one study, specific metrics such as area under the curve (AUC), sensitivity, or specificity were 
not reported. 
Abbreviations: CRP, C-reactive protein; irAEs, immune-related adverse events; GI, gastrointestinal; NSCLC, non-small cell lung cancer; HCC, hepatocellular carcinoma; 
ICI, immune checkpoint inhibitor; TKI, tyrosine kinase inhibitor; PFS, progression-free survival; OS, overall survival; OR, odds ratio; ROC, receiver operating characteristic.

Table 4 Summary of Dynamic Changes in Serum CRP During irAE Onset in 
Husain et al (2021)

Parameter Details

Study Design Prospective cohort
Population Patients with metastatic melanoma on ICI therapy

Total irAE Episodes 45

Gastrointestinal irAEs (%) 25%
Baseline CRP (mean, mg/dL) 0.7 mg/dL

CRP at irAE Onset (mean, mg/dL) 1.77 mg/dL

p-value for CRP change p = 0.001
IL-6 Dynamics Significant increase with CRP

IMDC-Specific Analysis Not performed

Diagnostic Metrics Reported Not reported

Notes: CRP levels were measured longitudinally in a prospective cohort of melanoma patients treated 
with ICIs. The study documented a statistically significant increase in mean CRP levels at the onset of 
irAEs, which occurred in parallel with elevated IL-6 concentrations. However, no diagnostic accuracy 
metrics were reported, and the analysis was not stratified by the type of irAE, including IMDC.15 

Abbreviations: CRP, C-reactive protein; irAEs, immune-related adverse events; ICI, immune checkpoint 
inhibitor; IL-6, interleukin-6; IMDC, immune-mediated diarrhea and colitis.
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specific endpoints, and blinded outcome assessments were lacking. These methodological gaps limit the interpretability 
of current evidence and emphasize the need for prospective, multicenter validation of CRP in IMDC (Table 5).

Key Takeaway from Evidence Mapping
This scoping review identified only one IMDC-specific study and four broader irAE studies evaluating CRP. Collectively, 
current evidence is sparse, heterogeneous, and insufficient to inform clinical decision-making for IMDC. Future research 
should prioritize organ-specific analyses, standardized diagnostic criteria, and integration of CRP with fecal and 
endoscopic biomarkers.

Discussion
Summary of Main Findings
This scoping review mapped the available evidence on serum C-reactive protein (CRP) in the context of immune 
checkpoint inhibitor-associated colitis (IMDC). Across five observational studies involving 583 patients, only one 
directly examined CRP in histologically confirmed IMDC. This study demonstrated a significant correlation between 
elevated CRP levels and IMDC severity, including diarrhea grade, colitis grade, and endoscopic findings.13 However, no 
associations were observed with treatment response or recurrence.

The remaining studies evaluated CRP as a general biomarker for immune-related adverse events (irAEs) without gastro
intestinal-specific analyses. Two studies proposed thresholds for predicting irAEs (≥0.82 mg/dL and >1.0 mg/dL),14,15 but none 
validated a colitis-specific cut-off or reported robust diagnostic accuracy metrics such as sensitivity, specificity, or AUC.

Collectively, these findings indicate that current evidence is sparse, heterogeneous, and insufficient to inform the 
diagnostic role of CRP in IMDC. Beyond its potential diagnostic application, recent literature has also emphasized the 
prognostic utility of CRP in the context of ICI therapy. For example, a recent study demonstrated that serial CRP 
measurements may provide prognostic information regarding treatment outcomes.17 This broader perspective suggests 
that while CRP lacks specificity for IMDC, it may still have clinical value when integrated into dynamic biomarker 
strategies to monitor systemic inflammation and therapeutic trajectories during ICI therapy.

Comparison with Previous Literature
These findings are consistent with prior reports showing that systemic inflammatory markers, including CRP, often rise 
during irAE onset, likely reflecting activation of pro-inflammatory cytokine pathways. Husain et al demonstrated 
a significant increase in CRP from a baseline of 0.7 mg/dL to 1.77 mg/dL during irAE onset, a change paralleled by 
increased IL-6 concentrations.16 This supports the mechanistic role of IL-6–driven hepatic CRP synthesis during immune 
activation induced by checkpoint blockade.18 Similar CRP elevations have been observed in other immunotherapy 
settings, reinforcing its biological plausibility as a marker of systemic immune activation.9,19

Table 5 Reported CRP Thresholds and Associated Diagnostic Contexts for Predicting Immune-Related Adverse Events

Study Population CRP 
Threshold (mg/dL)

Basis for Threshold Associated Outcome GI-irAE 
Analysis

Diagnostic 
Accuracy 
Metrics 
Reported

Yu et al, 202214 HCC patients 
(ICI + TKI, n = 67)

≥0.82 Derived from retrospective 
cohort; ROC mentioned but 

metrics not reported

Predictive of irAE development 
(OR: 3.727, p = 0.024)

Not 
reported

No

Onodera et al, 202315 NSCLC patients 
(ICI monotherapy, n = 163)

>1.0 Empirically selected; no ROC 
analysis conducted

Associated with increased irAE 
risk and poor survival (OR: 2.41, 

p = 0.020)

Not 
reported

No

Notes: CRP thresholds were proposed based on retrospective cohort data or clinical judgment but were not validated through prospective analysis. Both studies lacked 
detailed gastrointestinal irAE analyses, and neither reported formal diagnostic accuracy metrics such as sensitivity, specificity, or area under the ROC curve. 
Abbreviations: CRP, C-reactive protein; irAEs, immune-related adverse events; GI, gastrointestinal; HCC, hepatocellular carcinoma; NSCLC, non-small cell lung cancer; 
ICI, immune checkpoint inhibitor; TKI, tyrosine kinase inhibitor; ROC, receiver operating characteristic; OR, odds ratio.
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However, the literature remains inconclusive regarding CRP’s diagnostic specificity for IMDC. Unlike fecal biomar
kers such as calprotectin or lactoferrin, which directly reflect gastrointestinal mucosal inflammation, CRP is a systemic 
marker elevated in diverse conditions—including infections, tumor progression, and irAEs affecting other organs (eg, 
pneumonitis or hepatitis).20,21 This lack of organ specificity limits CRP’s ability to distinguish IMDC from other 
inflammatory processes in ICI-treated patients.

Additionally, most studies failed to use standardized endoscopic or histopathological confirmation of colitis, making it 
unclear whether elevated CRP reliably reflects true mucosal inflammation. Without validated scoring systems for 
gastrointestinal pathology—such as mucosal ulceration or histologic infiltration—CRP cannot be confidently interpreted 
as a surrogate for colonic activity.22,23 Heterogeneity in study design, timing of CRP measurement, ICI regimens, and 
outcome definitions further impedes comparability and integration into clinical diagnostic algorithms.22,24

Knowledge Gaps and Implications for Research
This review highlights key knowledge gaps:

● Scarcity of IMDC-specific evidence: Only one study focused exclusively on CRP in confirmed IMDC.14

● No validated gastrointestinal-specific CRP thresholds: Proposed cut-offs for general irAEs14,15 lack organ- 
specific validation.

● Absence of diagnostic accuracy metrics: No included study provided sensitivity, specificity, ROC analyses, or 
predictive values.

● Limited biomarker integration: No studies combined CRP with fecal or endoscopic biomarkers to enhance 
specificity.

Addressing these gaps requires prospective multicenter studies with harmonized definitions of IMDC, standardized 
timing of CRP measurement, and organ-specific subgroup analyses. Future research should explore CRP as part of 
a multimodal biomarker panel—integrating fecal calprotectin, lactoferrin, and cytokine profiling—to improve diagnostic 
precision.

Clinical Implications
CRP is inexpensive, widely available, and routinely measured in oncology practice, making it a potentially useful 
supportive marker for evaluating suspected IMDC.25,26 Its correlation with colitis severity in Liu et al suggests it could 
prompt more urgent investigation when gastrointestinal symptoms arise.13,27 For generalist physicians, CRP may help 
prioritize patients for endoscopy or early immunosuppressive treatment when invasive testing is delayed or 
contraindicated.28

However, current evidence does not support CRP as a standalone diagnostic tool. Its low specificity for gastro
intestinal inflammation and lack of validated thresholds prevent it from replacing established diagnostic pathways, which 
should continue to rely on clinical, endoscopic, and histopathological evaluation. Consistent with this observation, 
a recent publication demonstrated that CRP did not predict irAE recurrence, underscoring its limitations as 
a biomarker in the longitudinal management of ICI-related toxicities.6 Together, these findings suggest that although 
CRP may serve as a supportive marker of acute disease severity, its utility in predicting recurrence or guiding reinitiation 
of ICI therapy remains limited.

Limitations of the Evidence Base
The evidence mapped in this scoping review has several limitations. Only one study addressed histologically confirmed 
IMDC directly. None of the included studies systematically evaluated diagnostic accuracy or reported sensitivity, 
specificity, or likelihood ratios. Most were small retrospective cohorts with heterogeneous patient populations, variable 
definitions of outcomes, and inconsistent timing of CRP measurements. Publication bias may also favor studies reporting 
positive associations. This limitation is further underscored by the fact that only one of the five included studies 
specifically assessed CRP in histologically confirmed IMDC. In contrast, the remaining studies evaluated CRP in the 
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broader context of irAEs without gastrointestinal-specific analyses. As such, our review contributes to understanding the 
narrow evidence base for CRP in IMDC but should be interpreted within the broader literature that shows CRP as 
a nonspecific marker of systemic immune activation during ICI therapy.

As a scoping review, we aimed to map the extent and nature of available evidence rather than formally appraise study 
quality or perform meta-analysis, so these findings should be interpreted as an overview of the current evidence 
landscape rather than definitive conclusions on diagnostic performance.

Future Directions
Future research should prioritize prospective validation studies with standardized CRP measurement timing and 
harmonized IMDC diagnostic criteria, integration of CRP with fecal biomarkers and cytokine profiling to improve 
specificity for gastrointestinal irAEs, establishment of validated IMDC-specific CRP thresholds using ROC analyses and 
stratification by severity grade, and development of multivariable diagnostic models combining CRP with clinical, 
endoscopic, and histologic findings to guide triage and management in ICI-treated patients.

Conclusions
This scoping review reveals a substantial evidence gap regarding CRP’s diagnostic and prognostic utility in ICI- 
associated colitis. While CRP appears to correlate with IMDC severity in one study, its lack of organ specificity and 
the absence of validated thresholds limit its clinical utility. Mapping this limited and heterogeneous evidence underscores 
the need for prospective organ-specific biomarker studies to define CRP’s role within a multimodal diagnostic strategy 
for IMDC.
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