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Abstract: In recent years, immunotherapy has become a major research focus in the field of cancer treatment. Because of its good
efficacy and lasting immune response, immune checkpoint inhibitors have benefited the long-term survival of many types of cancer
patients. However, overactivation of the immune system may attack normal organs and cause a series of immune related adverse
reactions. Among them, due to the high incidence of immune-related colitis, it deserves special attention. Camrelizumab is
a programmed cell death 1 (PD-1) inhibitor that was developed by Jiangsu Hengrui Medicine Company. We reported the clinical
data of a case of hepatocellular carcinoma with immune-related colitis after treatment with camrelizumab. A 63-year-old man with
hepatocellular carcinoma developed diarrhea and hematochezia after receiving 4 cycles of camrelizumab. Endoscopy showed multiple
flake congestion and edema in the terminal ileum and total colon mucosa with bright red surface. Pathological evaluation showed
chronic inflammation of colonic mucosa. After giving 0.25g bid of enteric-coated sulfasalazine tablets orally for 6 weeks, his colitis
improved. Camrelizumab can induce immune-related colitis. Sulfasalazine could be used to reduce adverse reactions of
glucocorticoids.
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Introduction

In recent years, immunotherapy has become a major research focus in the field of cancer treatment. Because of its good
efficacy and lasting immune response, immune checkpoint inhibitors (ICI) have benefited the long-term survival of many
types of cancer patients. Programmed death protein ligand (PD-1) inhibitor is one of ICIs. It mainly acts on PD-1
receptor, blocks the negative regulation mechanism of tumor cells, and restores the killing effect of immune system on
tumor cells.' PD-L1 is a ligand of PD-1, which is highly expressed on the surface of tumor cells. The binding of PD-1
and PD-L1 has negative regulation effect that inhibits the proliferation and differentiation of T cells and secretion of
cytokines, and enables tumor cell to escape immune surveillance.” However, ICIs usage is associated with multiple
immune-related adverse events (irAEs) in some patients. The most two common gastrointestinal disorders reported in
clinical practice are diarrhea and colitis, which generally occur 6 to 8 weeks after treatment initiation.>** The incidence
was during PD-1/PD-L1 inhibitor monotherapy with 1.3% for all-grade colitis, 0.9% for severe colitis.” The risks and
predictive biomarkers for colitis are still unclear.® Hepatocellular carcinoma is the most common primary liver cancer.
Camrelizumab is one of PD-1 inhibitor, and it was approved for the treatment of patients with relapsed or refractory
classical Hodgkin lymphoma, hepatocellular carcinoma, non-small cell lung cancer, esophageal squamous carcinoma and
nasopharyngeal carcinoma. The most common adverse reactions of camrelizumab include cutaneous capillary endothelial
hyperplasia, anemia, leukopenia, aspartate aminotransferase and alanine aminotransferase elevation.” Colitis caused by
camrelizumab was rarely reported. Here, we report a case of a patient with hepatocellular carcinoma who developed
colitis 21 days after treatment of camrelizumab.
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Case Presentation
The patient was a 63-year-old male with chronic hepatitis B for 40 years, cirrhosis for 10 years, duodenal varicose vein
sclerosis, type 2 diabetes for 5 years, and thrombocytopenia for 5 years.

In June 2018, the patient was diagnosed with hepatocellular carcinoma and undergone right lobe hepatectomy.
Sorafenib 400mg bid was taken orally for 6 months after operation. On November 1, 2018, the electronic colonoscope
showed multiple telangiectasia of the colon. In June 2019, percutancous transhepatic portal vein and duodenal vein
embolization was performed once. In August 2020, pulmonary metastasis and mediastinal lymph node metastasis were
observed. Bronchial artery infusion (BAI) and splenic artery infusion chemotherapy were performed three times on
September 29 and November 13, 2020, with regimen consisted of pirarubicin 60mg, fluorouracil 750mg, oxaliplatin
50mg and interleukin 2 million IU, and on December 18, 2020, with regimen consisted of gemcitabine 1g and cisplatin
40mg. The patient was also treated with 200mg of camrelizumab for four courses from September 14, 2020, to March 29,
2021. After 21 days of the last dose of camrelizumab, diarrhea appeared and gradually worsened with 5 to 6 episodes of
thin mucus and bloody stools from April 19, 2021, but without abdominal pain. The blood cell analysis showed: white
blood cell count (WBC) 2.93x10%/L, platelet count (PLT) was 72x10°/L, hemoglobin (HB) was 138g/L and C-reactive
protein was 4.42 mg/L.

Afterwards, patient was admitted to hospital. His lab profile revealed alanine aminotransferase (ALT): 28U/L,
serum total bilirubin (Tbil): 32.43 umol/L, serum creatinine (Cr): 45.8 umol/L, hepatitis B surface antigen (HBsAg):
0.6IU/mL. Hepatitis C antibody was negative indicated that Hepatitis C infection was excluded. Routine stool on
April 21 showed brown loose stool with OB+ and red blood cell (RBC) 2/HP. No pathogenic bacterium grew in a stool
culture, so we excluded infection. Abdominal CT showed there were no morphologic abnormalities of colon and
rectum. Immunotherapy was interrupted. On April 23, 2021, colonoscopy showed multiple flake congestion and edema
in the terminal ileum and colon mucosa. Histopathological evaluation showed chronic inflammation of colonic mucosa
(Figure 1). On April 24, loperamide 5Smg bid as a symptomatic treatment was given. The patient has shown
improvement, with a decrease in mucus and non-bloody diarrhea to once a day. After oral administration of enteric-
coated sulfasalazine capsule, 0.25g bid was given for 6 weeks, diarrhea and bloody stool disappeared. On June 8, 2021,
colonoscopy showed congestion and edema of colonic mucosa, and scattered patchy erythema mainly in descending

Figure | Colonoscopy revealed multiple hyperemia and edema of the transverse colon (A). Hematoxylin and eosin stained revealed chronic inflammation of colonic mucosa
(B). No obvious abnormality was found on abdominal CT (C). The colonoscopy (D), hematoxylin and eosin stained (E) and abdominal CT (F) after sulfasalazine treatment.
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colon and sigmoid colon. The biopsy specimens were taken from the erythematous mucosa of transverse colon
(Figure 1). Pathological evaluation showed chronic inflammation of colonic mucosa and hyperplastic polyp. BAI
chemotherapy consisting of gemcitabine lg, cisplatin 40mg, and interleukin-2200 IU was administered on
September 7, 2021. On September 30, immune therapy was resumed. Two hundred milligrams of camrelizumab
was given. No obvious discomfort occurred during follow-up. Colonoscopy was performed again in January 2022, and
no colonic disease was found.

Discussion

In this case, the patient obtained different treatments. When the patient developed colitis, both infectious diseases and
immune-related colitis could not be ruled out. So, we performed blood, stool, CT imaging and endoscopic evaluation to
identify the causes of colitis. Then, we tended to think that the colitis might be caused by the administration of
camrelizumab. But based on a Phase II clinical study of camrelizumab for the treatment of advanced hepatocellular
carcinoma, immune-related adverse events were reported in 181 (83%) of 217 patients.® The most common irAE was
reactive cutaneous capillary endothelial proliferation (67%). There was no immune-related colitis reported in this study.
So, immune-related colitis is not a common adverse event of camrelizumab. But the onset of diarrhea in patients did not
consistently coincide with the timing of administration of other medications. Also, when the patient withhold camreli-
zumab, his pathological finding was improved quickly. We were almost certain that the colitis was caused by the
camrelizumab.

The typical symptom of immune-related colitis is diarrthea. Most patients may have abdominal pain, nausea and
vomiting. The occurrence time of immune-related colitis is generally 0~6.3 months after beginning of treatment, and the
median occurrence time of immune-related colitis caused by PD-1 inhibitor is 25 weeks after treatment.” As Immune-
related colitis can be life-threatening, early diagnosis and management based on grading are important. In patients with
grade 2 colitis, symptoms, blood, stool, and CT imaging are recommended for investigation. For patients with severe
grade 3/4 colitis, digestive consultation should be considered and endoscopic evaluation is recommended. Endoscopy has
the advantages of distinguishing immune-related colitis from other causes of colitis and of providing information on
disease severity, which can be used to decide whether to continue immune therapy. If the patients develop immune-
related colitis of G2 or above, immunotherapy should be interrupted. After the recovery of colitis, some patients may
continue to be treated with ICIs. A retrospective study showed that among 93 patients with immune-related adverse
events, 40 patients resumed PD-1 inhibitor treatment, and 17 patients relapsed with the same type of immune-related
adverse events.'”

Early treatment with corticosteroids can reduce potentially life-threatening factors caused by colitis. Depending on the
severity of diarrhea/colitis, the management methods are different (Table 1).'''* Although the guidelines do not
recommend sulfasalazine for immune-related colitis treatment, some studies have found that sulfasalazine can

Table | Management of Immune-Related Colitis

ESMO NCCN AsScoO
Gradel
Symptom Increase of <4 stools/day over baseline Increase of <4 bowel movements per day Increase of <4 stools/day over baseline.
above baseline.
ICl Therapy Can be continued under close medical supervision. Consider holding immunotherapy. Continue ICI
Investigation Clinical monitoring for aggravation of symptoms Stool evaluation to rule out infectious Stool evaluation to rule out infectious etiology.
etiology.
Management Symptomatic management: Low-fibre diet, loperamide, Hydration, Close monitoring, Loperamide Monitor for dehydration and recommend dietary changes.
psyllium, spasmolytic or diphenoxylate/atropine for 2-3 days May obtain gastroenterology consult for prolonged G 1
cases
(Continued)
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Table 1 (Continued).

ESMO NCCN ASCO
Grade2
Symptom Increase of 4-6 stools/day over baseline Increase of 4-6 bowel movements per day Increase of 4-6 bowel movements per day above baseline,
above baseline, Mild/moderate colitis Mild/moderate colitis symptoms
symptoms, Limiting instrumental ADL.
ICl Therapy Withhold Holding immunotherapy Should hold ICI temporarily until patent’s symptoms

recover to Gl

Investigation

Stool testing for enteropathogens, C. difficile toxin, faecal
calprotectin or lactoferrin, Whole blood PCR for CMYV,
CBC, serum CRP and electrolytes, IGRA, hepatitis A, B,

C and E and HIV tests, Endoscopic evaluation

Investigation as above.

Consider abdominal/pelvic CT with
contrast.

Consider Gl consultation: Colonoscopy or
flexible sigmoidoscopy

+esophagogastroduodenoscopy with biopsy

Consider testing for lactoferrin.
Screening laboratories: blood, stool.

Imaging (CT scan of abdomen and pelvis)

3-5. If response to CSs, switch to oral prednisolone | mg/
kg/day

Management Symptomatic management; oral CSs 40-60 mg/d Administering prednisone/ Administer CSs, unless diarrhea is transient, initial dose is
methylprednisolone (1-2 mg/kg/d) Img/kg/d prednisone or equivalent
Grade3—+4
Symptom G3: Increase of >7 stools/day G3: Increase of >6 bowel movements G3: Increase of seven or more stools per day over
G4: life-threatening consequences or any grade of diarrhea | per day above baseline, Severe colitis baseline, incontinence, hospitalization indicated, limiting
and one of the following: haematochezia, abdominal pain, symptoms. Limiting self-care ADL. self-care ADLG4: Life-threatening consequences; urgent
mucus in stool, dehydration, fever Hemodynamic instability. intervention indicated
G4: Same as G3, but with other serious/life-
threatening complications.

ICI Therapy Withhold G3: Discontinue anti-CTLA-4; consider G3: Should consider permanently discontinuing CTLA-4
resuming anti-PD-1/PD-L| after resolution agents and may restart PD-1, PD-L| agents if patient can
of toxicity recover to Gl or Less
G4: Permanently discontinue G4: Permanently discontinue immunotherapy agent.
immunotherapy agent.

Investigation Investigation as above. Strongly consider inpatient Investigation as above. Investigation as above. Consider repeating endoscopy.

monitoring. Repeat endoscopy and/or faecal calprotectin Consider abdominal/pelvic CT with
surveillance contrast.
Consider Gl consultation: Colonoscopy or
flexible sigmoidoscopy
+esophagogastroduodenoscopy with biopsy
Management IV methylprednisolone |mg/kg/day Assess response at day IV methylprednisolone (I-2mg/kg/d). After G3: Administer corticosteroids (initial dose of 1-2 mg/kg/d

improvement in diarrhea/colitis is noted,
the steroid dose may be tapered, usually

over 4 to 6 weeks.

prednisone or equivalent). If symptoms persist = 3-5 days
or recur after improvement, consider administering IV
corticosteroid or noncorticosteroid (eg, infliximab)

G4: Administer 1-2 mg/kg/d methylprednisolone or
equivalent until symptoms improve to Gl, and then start

taper over 4-6 weeks

Abbreviations: ESMO, European Society for Medical Oncology; NCCN, National Comprehensive Cancer Network; ASCO, American Society of Clinical Oncology; ADL,
activity of daily living scale; PCR, polymerase chain reaction; CMV cytomegalovirus; CBC, complete blood count; CRP, C-reactive protein; IGRA, interferon-gamma release
assay; HIV, human immunodeficiency virus; CTLA-4, cytotoxic T-lymphocyte—associated antigen 4; Gl, gastrointestinal; CSs, corticosteroids.

significantly reduce the symptoms of immune-related colitis.'*'> Considering the mild symptoms of the patient,
sulfasalazine is appropriate for treatment or maintenance treatment.

Conclusions

We report a case of colitis induced by PD-1 inhibitor, camrelizumab. Diarrhea and hematochezia after camrelizumab
treatment may be considered of immune-related colitis. Colonoscopy, mucosal biopsies, abdominal CT scan are
necessary for the diagnosis of colitis. Interruption of the immunotherapy is recommended for immune-related colitis
with G2 and above. Sulfasalazine could be one of the treatment options for immune-related colitis.
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