
O R I G I N A L  R E S E A R C H

Risk Factors and Prognostic Analysis of Immune 
Checkpoint Inhibitor-Related Colitis in Lung 
Cancer
Shiyang Wang, Binhe Tian, Hanping Wang

Division of Pulmonary and Critical Care Medicine, State Key Laboratory of Complex Severe and Rare Diseases, Peking Union Medical College 
Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing, 100730, People’s Republic of China

Correspondence: Hanping Wang, Division of Pulmonary and Critical Care Medicine, State Key Laboratory of Complex Severe and Rare Diseases, 
Peking Union Medical College Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College, No. 1 Shuaifuyuan, Dongcheng 
District, Beijing, 100730, People’s Republic of China, Tel +86010-69158760, Email wanghanping78@163.com 

Objective: This study aimed to investigate the risk factors for immune checkpoint inhibitor (ICI)-related colitis and its impact on 
prognosis in the treatment of lung cancer.
Methods: This retrospective, single-center, observational study included lung cancer patients who received ICIs treatment between 
January 2016 and January 2022. The correlation between immune-related colitis and prognosis was evaluated. Kaplan-Meier analysis 
was used to compare the median overall survival (OS).
Results: Among the lung cancer patients treated with ICIs, the incidence of colitis was 5.88% (35/595). The severity of colitis was 
graded as follows: grade 1 (8 cases), grade 2 (15 cases), grade 3 (9 cases), and grade 4 (3 cases). Except for the 1 case that resulted in 
death due to grade 4 adverse events, the remaining patients showed significant improvement after corticosteroid intervention. Among 
the 35 patients with ICI-related colitis, complete remission was not achieved. Partial remission was observed in 11 cases, disease 
stability in 16 cases, disease progression in 7 cases, and death in 1 case. Among the included patients, 19 chose to continue ICI 
treatment after symptom relief. The overall survival for all participants was 34 months (IQR: 24–36), while the overall survival for 
those who received ICI treatment again was 36 months (IQR: 32-NA), and for those who did not receive ICI treatment again was 32 
months (IQR: 21–35). Kaplan-Meier survival curve analysis showed that patients who received ICI treatment again had significantly 
better overall survival compared to other patients.
Conclusion: Immune-related colitis remains a significant concern in lung cancer patients treated with ICIs and requires close 
monitoring and timely intervention. Restarting treatment after symptom relief can provide additional benefits for patients.
Keywords: lung cancer, immune checkpoint inhibitors, colitis, risk factors, prognosis

Introduction
Lung cancer is a prevalent malignancy characterized by its high invasiveness and metastatic potential. Conventional 
treatments, such as surgical resection, radiation therapy, and chemotherapy, have limited efficacy and often entail 
significant adverse effects.1 Non-small cell lung cancer (NSCLC) represents the most common subtype, with over 
50% of patients being diagnosed at an advanced stage and a dismal 5-year survival rate of merely 5%.2 Standard 
therapies, including chemotherapy and radiation, typically yield moderate responses in patients with metastatic NSCLC, 
with 5-year survival rates ranging from 6% to 30%.3

Immune checkpoint inhibitors (ICIs) have emerged as a novel class of antineoplastic agents, harnessing the immune 
system to combat tumor cells by inhibiting immune checkpoint molecules—negative regulators found on the surface of 
T cells that hamper their activation and proliferation.4 In recent years, the advent of ICIs has revolutionized the prognosis 
of various malignancies. Monoclonal antibodies targeting programmed cell death protein 1 (PD-1), programmed death- 
ligand 1 (PD-L1), and cytotoxic T-lymphocyte-associated protein 4 (CTLA-4) have demonstrated remarkable antitumor 
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activity by selectively activating T cells and suppressing the immune system.5 Notably, the KEYNOTE-021 study 
revealed that the combination of chemotherapy and pembrolizumab achieved an impressive efficacy rate of 55% in 
treating NSCLC, significantly surpassing the 29% observed in the chemotherapy-alone arm, while simultaneously 
reducing the risk of disease progression by 47%.6

The employment of ICIs has revolutionized the survival outcomes of NSCLC patients, exhibiting a more favorable 
toxicity profile compared to traditional chemotherapy.7 Nevertheless, ICIs may also elicit immune-related adverse events 
(irAEs), including gastrointestinal symptoms such as abdominal pain, diarrhea, hematochezia, nausea, and vomiting. 
Severe cases may manifest with fever, dehydration, electrolyte imbalances, and other life-threatening complications. 
Although the incidence of organ-specific irAEs remains relatively low, the utilization of ICI agents heightens the risk of 
such events as opposed to standard therapies.8 Notably, immune checkpoint inhibitor-associated colitis represents 
a predominant irAE, frequently necessitating treatment interruption, permanent discontinuation, and even resulting in 
treatment-related mortality.9 Inadequate management and timely intervention for ICI-related colitis in clinical practice 
can culminate in treatment cessation, failure, and egregious consequences for patients.10 Consequently, it becomes 
imperative for clinicians to gain a comprehensive understanding of the distinct clinical features and prognostic implica-
tions associated with ICI-related colitis linked to anti-PD-1/PD-L1 antibodies, anti-CTLA-4 antibodies, and the combi-
nation of anti-PD-1 and anti-CTLA-4 antibodies.

Therefore, the present study aims to elucidate the disparities in clinical characteristics and prognostic outcomes 
between ICI-related colitis associated with anti-PD-1/PD-L1 antibodies, anti-CTLA-4 antibodies, and the combination of 
anti-PD-1 and anti-CTLA-4 antibodies.

Materials and Methods
Study Design
This study is a single-center, retrospective, observational study that included 595 patients with lung cancer who received 
ICIs treatment at our hospital from January 2016 and January 2022. Clinical information and demographic data of the 
patients were collected, and patient survival status was obtained through telephone follow-up.

Inclusion and Exclusion Criteria
Inclusion criteria: (1) Age between 18 and 80 years old; (2) Patients with histologically confirmed stage III–IV lung 
cancer, including non-small cell lung cancer and small cell lung cancer; (3) Patients who received ICI treatment and had 
imaging reports available for evaluating treatment response; (4) Receive at least 1 cycle of ICI therapy, either as first- 
or second-line therapy.

Exclusion criteria: (1) Patients with concurrent other malignancies; (2) Patients with incomplete clinical data; (3) 
Patients who did not undergo regular evaluation of treatment response at our hospital.

Diagnosis, Grading and Treatment of ICI-Related Colitis
Diagnosis of ICI-related colitis:11 The diagnosis requires a comprehensive consideration of the patient’s symptoms, 
colonoscopic examination, and pathological examination results, while excluding other possible causes. (1) Clinical 
symptoms: Patients present with symptoms of colitis such as abdominal pain, diarrhea, rectal bleeding, and constipation. 
(2) Colonoscopic examination: Findings include mucosal congestion, loss of vascular pattern, erosion, and ulcer 
formation. The lesions can be diffuse or segmental, often involving the left half of the colon. Histopathological images 
often show features of acute colitis, such as neutrophil and eosinophil infiltration, as well as features of chronic 
inflammatory bowel disease, such as mononuclear and neutrophilic infiltration and crypt architectural abnormalities. 
(3) Pathological examination: Biopsy tissue examination confirms the inflammatory reaction of the colonic mucosa and 
excludes other causes. (4) Exclusion of other causes: Other causes of colitis, such as infectious colitis and intestinal 
tumors, should be excluded. (5) History of immunotherapy drug use: The occurrence of symptoms is correlated with the 
history of immunotherapy drug use.
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Grading of ICI-related colitis:12 G1: Increase in daily bowel movements of less than 4 compared to baseline; G2: 
Increase in daily bowel movements of 4–6 compared to baseline, or accompanied by abdominal pain or mucous bloody 
stools; G3: Increase in daily bowel movements of more than 7 compared to baseline, or severe or persistent abdominal 
pain, rectal bleeding, and fever; G4: Patients present with life-threatening clinical conditions requiring urgent interven-
tion (such as hemodynamic abnormalities, intestinal perforation, bleeding, ischemic colitis, toxic megacolon).

Treatment of ICI-related colitis. For mild symptoms (G1), conservative treatment with antidiarrheal drugs is usually 
used. Moderate to severe symptoms (G2 or above) are usually treated with systemic corticosteroids (eg, prednisone). 
Continue glucocorticoids for at least 4 to 6 weeks after symptom remission.

Restart of ICI
Combined with the SITC and ASCO recommendations, the following policies are specified for restarting the ICI. One is 
when the corticosteroid dose is reduced to ≤10 mg/day and the patient is asymptomatic; The second is for grade 3 colitis, 
consider permanently stopping the CTLA-4 drug, while the PD-1 or PD-L1 drug can be restarted when the patient 
recovers to grade 1 or below. Of course, informed consent is required before restarting treatment.

Outcome Measures
Clinical efficacy
The clinical efficacy of patients was evaluated according to the efficacy evaluation criteria for solid tumors (RECIST 
1.1), which were divided into complete response (CR), partial response (PR), stable disease (SD), and progressive disease 
(PD). CR was defined as the disappearance of all target lesions with no new lesion. PR was defined as at least a 30% 
decrease in the sum of the diameters of target lesions, taking as reference the baseline sum diameters. SD was defined as 
neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify for progressive disease (PD), taking as 
reference the smallest sum diameters while on study. PD was defined as at least a 20% increase in the sum of diameters 
of target lesions, taking as reference the smallest sum on study (this includes the baseline sum if that is the smallest on 
study).

Risk factor analysis
The incidence, severity, and treatment outcomes of ICI-related colitis were recorded to explore the risk factors associated 
with its occurrence.

Prognostic analysis
All patients were followed up until June 30, 2023, with monthly follow-ups. Overall survival (OS) was recorded, and 
a comparison of OS between groups with and without ICI-related colitis was performed.

Statistical Analysis
Data analysis was performed using IBM SPSS Statistics for Windows Version 25.0 (IBM Corp., Armonk, NY, USA). 
Categorical variables were presented as frequencies or percentages and analyzed using Pearson’s chi-square test or 
Fisher’s exact test. Continuous variables were presented as means and standard deviations and compared between groups 
using Student’s t-test or Mann–Whitney U-test for paired comparisons. OS was calculated from the start of the first ICI 
cycle until the date of death from any cause, and the follow-up duration was evaluated using the Kaplan-Meier method. 
All hypothesis tests were two-tailed, and a p-value < 0.05 was considered statistically significant.

Results
Incidence of ICI-Related Colitis
A total of 35 cases of ICI-related colitis were identified. Of these cases, 25 were male and 10 were female, with an age 
range of 41 to 79 years and a mean age of 62.36 ± 14.19 years. The histological types included 18 cases of 
adenocarcinoma, 11 cases of squamous cell carcinoma, and 6 cases of other types. ECOG performance status scores 
were 0 in 5 cases, 1 in 13 cases, 2 in 14 cases, and 3 in 3 cases. The duration of ICIs drug application was 57 days 
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(interquartile range: 20–92 days). Among the treatment lines, 28 cases received first-line treatment, and 7 cases 
received second-line or higher treatment. Twenty cases had fewer than 3 distant metastases, while 15 cases had 3 or 
more distant metastases. The basic characteristics of ICI-related colitis are shown in Table 1.

Symptoms and Signs of ICI-Related Colitis
Among the cases of ICI-related colitis, there were 8 cases of grade 1, 15 cases of grade 2, 9 cases of grade 3, and 3 cases 
of grade 4. All patients with ICI-related colitis experienced diarrhea, with a maximum frequency of 15 times per day. 
Abdominal pain was present in 16 cases, and 24 cases had mucous bloody stools. The symptoms and signs of ICI-related 
colitis are shown in Table 2.

Table 1 Incidence of ICI-Related Colitis in 35 Cases

Characteristics (n = 35) n (%)

Age of ICIs(yrs)
Mean, SD 62.36, 14.19

Median (IQR) 65 (57–79)

Sex
Male 25 71.43

Female 10 28.57

Histological types
Adenocarcinoma 18 51.43

Squamous cell carcinoma 11 31.43
Others 6 17.14

ECOG score

0 5 14.29
1 13 37.14

2 14 40.00

3 3 8.57
Duration of ICIs drug application (d)

Median (IQR) 57 (20~92)

Treatment lines
First-line treatment 28 80.00

Second-line or higher treatment 7 20.00

Number of distant metastases
<3 20 57.14

≥3 15 42.86

Table 2 Symptoms and Signs of ICI- 
Related Colitis

Characteristics (n = 35) n (%)

Grade
G1 8 22.86

G2 15 42.86

G3 9 25.71
G4 3 8.57

Symptoms and signs

Diarrhea 35 100.00
Abdominal pain 16 45.71

Mucous bloody stools 24 68.57
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Survival of Patients with ICI-Related Colitis
Among the 35 cases of ICI-related colitis, there was no complete response to lung cancer. Partial remission was observed 
in 11 cases, disease stability in 16 cases, disease progression in 7 cases, and death in 1 case. The clinical outcomes of ICI- 
related colitis are shown in Table 3.

Management and Prognosis of Patients with ICI-Related Colitis
Among the 35 cases of ICI-related colitis, 35 cases showed relief of colitis symptoms after discontinuation of the therapy and 
administration of corticosteroids. One case died due to grade 4 adverse events. Among the 34 surviving patients, 19 chose to 
continue ICI treatment after complete colitis recovery incorporate the patient’s personal wishes, including 6 cases of grade 1 and 
13 cases of grade 2 ICI-related colitis. The patients were followed up monthly after surgery to obtain survival information, with 
a median follow-up duration of 22 months (interquartile range: 15–30 months). The overall survival for all participants who 
received ICI treatment again was 34 months (interquartile range: 24–36 months), with a total survival of 36 months (interquartile 
range: 32-NA months) for those who received ICI treatment again and 32 months (interquartile range: 21–35 months) for those 
who did not receive ICI treatment again. Kaplan-Meier survival curve analysis showed that the overall survival benefit of patients 
who received ICI treatment again was significantly better than that of other patients, as shown in Figure 1.

Table 3 Efficacy of Patients with ICI- 
Related Colitis

Characteristics (n = 35) n (%)

Complete remission 0 0.00

Partial remission 11 31.43

Stable disease 16 45.71
Progressive disease 7 20.00

Death 1 2.86

Figure 1 Kaplan-Meier survival curve.
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Discussion
The results of this study indicate that the incidence of colitis in lung cancer patients treated with ICIs was 5.88% (35/595). Based 
on severity, colitis was classified into five grades (G1-G5), with 8 cases classified as grade 1, 15 cases as grade 2, 9 cases as grade 3, 
and 3 cases as grade 4. Except for the 1 case that resulted in death due to grade 4 adverse events, the remaining patients showed 
significant improvement after corticosteroid intervention. ICIs are a novel class of anti-cancer drugs that enhance the activity of 
T lymphocytes by blocking the interaction between CTLA-4 and PD-1/PD-L1 receptors, thereby activating the immune system to 
recognize and eliminate tumor cells that have evaded the immune response.13 However, due to the presence of homologous 
antigens or antigenic epitopes in normal tissues and tumor cells, activated T cells can also cause immune damage to normal tissues, 
leading to irAEs of varying degrees in different organ systems, including the skin, mucous membranes, thyroid, gastrointestinal 
tract, liver, lungs, and heart. These events can result in treatment discontinuation, and in severe cases, can be life-threatening.14 

The colon is one of the common target organs for adverse events, with clinical manifestations such as diarrhea and colitis.15 Early 
recognition of ICI-related colitis is crucial for clinicians. Patients who are currently or previously treated with ICIs, especially 
within 5–10 weeks of treatment initiation, should be highly vigilant for symptoms such as diarrhea or colitis that may indicate ICI- 
related colitis.16 The incidence of colitis is highest with CTLA-4 inhibitors, with a reported incidence of 7.7% and a rate of grade 3 
or higher colitis of 5.7%.17 The incidence in this study was 5.88%, with a rate of grade 3 or higher colitis of 2.02% (12/595), which 
is consistent with previous studies. It is important to note that colitis may be caused by non-immune reactions to drugs or disease 
progression. In addition to routine tests such as complete blood count, liver and kidney function, and erythrocyte sedimentation 
rate, stool pathogen testing should be performed to carefully exclude colitis caused by bacteria, fungi, or other pathogens, and 
colonoscopy may be necessary when indicated.18 A meta-analysis of 21 studies confirmed that the incidence of colitis after ICI 
treatment was 2.3%, and the incidence of high-grade colitis was significantly higher than that in non-ICI-treated patients, 
supporting the risk of colitis associated with ICIs.19

In this study, among the 35 patients with ICI-related colitis, complete remission was not achieved. Partial remission was 
observed in 11 cases, disease stability in 16 cases, disease progression in 7 cases, and death in 1 case. Studies have shown that 
gastrointestinal toxicity is associated with higher survival rates and treatment outcomes compared to other patients receiving 
immunotherapy. Patients with adverse events have a good and durable response to immunotherapy, which is associated with 
longer overall survival, possibly due to the activation of the immune system against cancer reflected by immune-related events.20 

In this study, among the 42 patients who chose to continue ICI treatment after symptom relief, the overall survival was 36 months 
(IQR: 32-NA) for those who received ICI treatment again and 32 months (IQR: 21–35) for those who did not receive ICI treatment 
again. Kaplan-Meier survival curve analysis showed that the overall survival benefit of patients who received ICI treatment again 
was significantly better than that of other patients.21 Regarding restarting treatment, ICI therapy should be discontinued in cases of 
grade 3 colitis after weighing the risks and benefits, and ICI therapy should be permanently discontinued in cases of grade 4 colitis. 
In addition, studies have shown that restarting ICI may lead to recurrence of colitis in some cases. For example, one study found 
that three-quarters of patients who received ipilimumab again after entering colitis remission had a relapse. There is currently no 
evidence-based medicine supporting the treatment plan for restarting therapy after ICI-related colitis. A retrospective single-center 
study showed that there was no significant improvement in clinical outcomes and survival rates in patients who received 
rechallenging with ICIs after the occurrence of irAEs compared to those who discontinued ICI treatment.22 The decision to 
restart ICI should be individualized and tailored to the patient’s specific situation and response to initial therapy, and should follow 
relevant guidelines.

Conclusion
Colitis related to ICIs remains a significant concern in lung cancer patients and requires close monitoring and timely 
intervention. Restarting treatment after symptom relief can provide additional benefits for patients.

Ethics Approval Statement
This study was conducted with approval from the Ethics Committee of Peking Union Medical College Hospital. This 
study was conducted in accordance with the declaration of Helsinki. Since this study was a retrospective study and did 
not cause harm to patients, informed consent was waived.
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Although patient consent to review medical records was waived by the Ethics Committee of Peking Union Medical 
College Hospital, all patient data was anonymized and handled with strict confidentiality in accordance with institutional 
guidelines and relevant regulations. Personal identifiers were removed to protect the privacy of the patients, and no 
identifying information was used in the analysis or publication of the data.

This statement ensures that ethical handling of patient information is emphasized while aligning with the decision of 
the Ethics Committee.

Disclosure
The authors report no conflicts of interest in this work.

References
1. Bade BC, Dela Cruz CS. Lung Cancer 2020: epidemiology, etiology, and prevention. Clin Chest Med. 2020;41:1–24. doi:10.1016/j. 

ccm.2019.10.001
2. Duma N, Santana-Davila R, Molina JR. Non-small cell lung cancer: epidemiology, screening, diagnosis, and treatment. Mayo Clin Proc. 

2019;94:1623–1640. doi:10.1016/j.mayocp.2019.01.013
3. Alexander M, Kim SY, Cheng H. Update 2020: management of non-small cell lung cancer. Lung. 2020;198:897–907. doi:10.1007/s00408-020-00407-5
4. Naimi A, Mohammed RN, Raji A, et al. Tumor immunotherapies by immune checkpoint inhibitors (ICIs); the pros and cons. Cell Commun Signal. 

2022;20:44.
5. Lentz RW, Colton MD, Mitra SS, Messersmith WA. Innate immune checkpoint inhibitors: the next breakthrough in medical oncology? Mol Cancer 

Ther. 2021;20:961–974. doi:10.1158/1535-7163.MCT-21-0041
6. Langer CJ, Gadgeel SM, Borghaei H, et al. Carboplatin and pemetrexed with or without pembrolizumab for advanced, non-squamous non-small-cell lung 

cancer: a randomised, Phase 2 cohort of the open-label KEYNOTE-021 study. Lancet Oncol. 2016;17:1497–1508. doi:10.1016/S1470-2045(16)30498-3
7. Mamdani H, Matosevic S, Khalid AB, Durm G, Jalal SI. Immunotherapy in lung cancer: current landscape and future directions. Front Immunol. 

2022;13:823618. doi:10.3389/fimmu.2022.823618
8. Shao J, Wang C, Ren P, Jiang Y, Tian P, Li W. Treatment- and immune-related adverse events of immune checkpoint inhibitors in advanced lung 

cancer. Biosci Rep. 2020;40:961–974. doi:10.1042/BSR20192347
9. Gu T, Jiang A, Zhou C, et al. Adverse reactions associated with immune checkpoint inhibitors and bevacizumab: a pharmacovigilance analysis. 

Int J Cancer. 2023;152:480–495. doi:10.1002/ijc.34332
10. Tian Y, Abu-Sbeih H, Wang Y. Immune checkpoint inhibitors-induced colitis. Adv Exp Med Biol. 2018;995:151–157.
11. Darnell EP, Mooradian MJ, Baruch EN, Yilmaz M, Reynolds KL. Immune-related adverse events (irAEs): diagnosis, management, and clinical 

pearls. Curr Oncol Rep. 2020;22:39. doi:10.1007/s11912-020-0897-9
12. Pernot S, Ramtohul T, Taieb J. Checkpoint inhibitors and gastrointestinal immune-related adverse events. Curr Opin Oncol. 2016;28:264–268. 

doi:10.1097/CCO.0000000000000292
13. Lahiri A, Maji A, Potdar PD, et al. Lung cancer immunotherapy: progress, pitfalls, and promises. Mol Cancer. 2023;22:40. doi:10.1186/s12943- 

023-01740-y
14. Kennedy LB, Salama AKS. A review of cancer immunotherapy toxicity. CA Cancer J Clin. 2020;70:86–104. doi:10.3322/caac.21596
15. Lichtenstern CR, Ngu RK, Shalapour S, Karin M. Immunotherapy, Inflammation and Colorectal Cancer. Cells. 2020;9:618. doi:10.3390/ 

cells9030618
16. Assarzadegan N, Montgomery E, Anders RA. Immune checkpoint inhibitor colitis: the flip side of the wonder drugs. Virchows Arch. 

2018;472:125–133. doi:10.1007/s00428-017-2267-z
17. El Osta B, Hu F, Sadek R, Chintalapally R, Tang SC. Not all immune-checkpoint inhibitors are created equal: meta-analysis and systematic review 

of immune-related adverse events in cancer trials. Crit Rev Oncol Hematol. 2017;119:1–12.
18. Abu Khalaf S, Albarrak A, Yousef M, Tahan V. Immune checkpoint inhibitors induced colitis, stay vigilant: a case report. World J Gastrointest 

Oncol. 2020;12:699–704. doi:10.4251/wjgo.v12.i6.699
19. De Velasco G, Je Y, Bossé D, et al. Comprehensive meta-analysis of key immune-related adverse events from CTLA-4 and PD-1/PD-L1 inhibitors 

in cancer patients. Cancer Immunol Res. 2017;5:312–318. doi:10.1158/2326-6066.CIR-16-0237
20. Marron TU, Ryan AE, Reddy SM, et al. Considerations for treatment duration in responders to immune checkpoint inhibitors. J Immunother 

Cancer. 2021;9:e001901. doi:10.1136/jitc-2020-001901
21. Dolladille C, Ederhy S, Sassier M, et al. Immune checkpoint inhibitor rechallenge after immune-related adverse events in patients with cancer. 

JAMA Oncol. 2020;6:865–871. doi:10.1001/jamaoncol.2020.0726
22. Albandar HJ, Fuqua J, Albandar JM, Safi S, Merrill SA, Ma PC. Immune-related adverse events (irAE) in cancer immune checkpoint inhibitors 

(ICI) and survival outcomes correlation: to rechallenge or not? Cancers (Basel). 2021;13:433. doi:10.3390/cancers13050989

Journal of Inflammation Research 2024:17                                                                                          https://doi.org/10.2147/JIR.S482456                                                                                                                                                                                                                       

DovePress                                                                                                                       
7541

Dovepress                                                                                                                                                            Wang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1016/j.ccm.2019.10.001
https://doi.org/10.1016/j.ccm.2019.10.001
https://doi.org/10.1016/j.mayocp.2019.01.013
https://doi.org/10.1007/s00408-020-00407-5
https://doi.org/10.1158/1535-7163.MCT-21-0041
https://doi.org/10.1016/S1470-2045(16)30498-3
https://doi.org/10.3389/fimmu.2022.823618
https://doi.org/10.1042/BSR20192347
https://doi.org/10.1002/ijc.34332
https://doi.org/10.1007/s11912-020-0897-9
https://doi.org/10.1097/CCO.0000000000000292
https://doi.org/10.1186/s12943-023-01740-y
https://doi.org/10.1186/s12943-023-01740-y
https://doi.org/10.3322/caac.21596
https://doi.org/10.3390/cells9030618
https://doi.org/10.3390/cells9030618
https://doi.org/10.1007/s00428-017-2267-z
https://doi.org/10.4251/wjgo.v12.i6.699
https://doi.org/10.1158/2326-6066.CIR-16-0237
https://doi.org/10.1136/jitc-2020-001901
https://doi.org/10.1001/jamaoncol.2020.0726
https://doi.org/10.3390/cancers13050989
https://www.dovepress.com
https://www.dovepress.com


Journal of Inflammation Research                                                                                                     Dovepress 

Publish your work in this journal 
The Journal of Inflammation Research is an international, peer-reviewed open-access journal that welcomes laboratory and clinical findings on 
the molecular basis, cell biology and pharmacology of inflammation including original research, reviews, symposium reports, hypothesis 
formation and commentaries on: acute/chronic inflammation; mediators of inflammation; cellular processes; molecular mechanisms; pharmacology 
and novel anti-inflammatory drugs; clinical conditions involving inflammation. The manuscript management system is completely online and 
includes a very quick and fair peer-review system. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.  

Submit your manuscript here: https://www.dovepress.com/journal-of-inflammation-research-journal

DovePress                                                                                                               Journal of Inflammation Research 2024:17 7542

Wang et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Materials and Methods
	Study Design
	Inclusion and Exclusion Criteria
	Diagnosis, Grading and Treatment of ICI-Related Colitis
	Restart of ICI
	Outcome Measures
	Clinical efficacy
	Risk factor analysis
	Prognostic analysis

	Statistical Analysis

	Results
	Incidence of ICI-Related Colitis
	Symptoms and Signs of ICI-Related Colitis
	Survival of Patients with ICI-Related Colitis
	Management and Prognosis of Patients with ICI-Related Colitis

	Discussion
	Conclusion
	Ethics Approval Statement
	Disclosure

