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Abstract

BACKGROUND

Programmed cell death 1 (PD-1) inhibitors are immune checkpoint inhibitors (ICI)
that have demonstrated significant efficacy in treating various advanced
malignant tumors. While most patients tolerate treatment well, several adverse
drug reactions, such as fatigue, myelosuppression, and ICI-associated colitis, have
been reported.

CASE SUMMARY

This case involved a 57-year-old male patient with ulcerative colitis complicated
by hepatocarcinoma who underwent treatment with tirelizumab (a PD-1
inhibitor) for six months. The treatment led to repeated life-threatening lower
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gastrointestinal hemorrhage. The patient received infliximab, vedolizumab, and other salvage procedures but
ultimately required subtotal colectomy due to uncontrollable massive lower gastrointestinal bleeding. Currently,
postoperative gastrointestinal bleeding has stopped, the patient’s stool has turned yellow, and his full blood cell
count has returned to normal.

CONCLUSION
This case highlights the necessity of early identification, timely and adequate treatment of ICI-related colitis, and
rapid escalation to achieve the goal of improving prognosis.
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Core Tip: Immune checkpoint inhibitors (ICIs), such as ICI-associated colitis, have demonstrated significant efficacy in
treating various advanced malignant tumors, but several immune-related adverse drug reactions, such as ICI-associated
colitis, have attracted increasing attention. In this article, we present a case of a patient with hepatocarcinoma and ulcerative
colitis with ICI-related colitis in which repeated life-threatening lower gastrointestinal hemorrhage occurred during the
disease course. Despite comprehensive salvage treatments through multidisciplinary management, the patient eventually
required surgical intervention due to persistent gastrointestinal bleeding. This case highlights the necessity of early identi-
fication, timely and adequate treatment of ICI-related colitis and rapid escalation to improve patient prognosis.
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INTRODUCTION

Programmed cell death 1 (PD-1) inhibitors are immune checkpoint inhibitors (ICIs) that bind to the PD-1 receptor on the
surface of T cells, blocking the tumor immune escape pathway[1]. It has demonstrated significant efficacy in treating
various advanced malignant tumors[2,3]. However, ICIs can induce immune-related adverse events (irAEs), among
which gastrointestinal adverse events are the most common. This process mainly involves the colon and is called ICI-
associated colitis. The small intestine and upper digestive tract were also involved. Diarrhea is the most common clinical
symptom. It is also characterized by abdominal pain, hematochezia, fever, and intestinal perforation[4,5]. Because ICI-
related colitis often resembles symptoms of inflammatory bowel disease (IBD), especially ulcerative colitis (UC)[6,7], the
diagnosis of ICI-associated colitis is challenging. In this report, we present the case of a patient with UC complicated with
liver cancer. After secondary ICI-associated colitis, rare fatal massive hemorrhage in the lower digestive tract occurred
repeatedly, and multidisciplinary treatment was successful.

CASE PRESENTATION

Chief complaints
A 57-year-old male patient with UC developed significant abdominal pain and mucopurulent bloody stools after taking a
PD-1 inhibitor.

History of present illness

The patient had 5-6 episodes of bloody diarrhea daily approximately 2 months after the use of PD-1 without abdominal
pain and underwent right hepatectomy on August 10, 2022. On the ninth day following hepatectomy, his condition
worsened, marked by an increase to more than 10 episodes of bloody diarrhea daily, along with new-onset periumbilical
and lower abdominal pain, bloating, and nausea, though without vomiting or fever.

History of past illness

He was diagnosed with UC 5 years ago, which was well controlled with both oral and rectal mesalazine. In March 2022, a
pathological biopsy in the Department of Liver Surgery confirmed a diagnosis of hepatocellular carcinoma. In
preparation for liver surgery, he received comprehensive targeted anticancer therapy for five months, including
intravenous tirelizumab (200 mg, administered five times) and daily oral lenvatinib (12 mg).
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Personal and family history
He had no family history of tumors, autoimmune diseases or genetic disorders.

Physical examination

His temperature was 36.2 °C, his pulse was 84 breaths/minute, his respiration rate was 19 breaths/minute, and his blood
pressure was 95/56 mmHg. His abdomen was soft with mild tenderness, no rebound pain, and active bowel sounds at
approximately 8 breaths/minute. The bilateral lower limbs showed moderate edema. The surgical incision on the right
side of the abdomen appeared dry and clean, with intact stitches. A small amount of yellow fluid was observed in the
drainage bag on the right side of the abdomen.

Laboratory examinations

The white blood cell count was 9.37 x 10°/L (normal range: 3.5-9.5 x 10°/L), the neutrophil ratio was 71.1% (normal
range: 40%-75%), the red blood cell count was 2.71 x 10"*/L (normal range: 4.3-5.8 x 10'?/L), the hemoglobin level was 83
g/L (normal range: 120-160 g/L), the platelet count was 63 x 10°/L (normal range: 125-350 x 10°/L), the albumin concen-
tration was 26.7 g/L (normal range: 35-55 g/L), the C-reactive protein concentration was 14.2 mg/L (normal range: 0-8
mg/L), the prothrombin time concentration was 18.50 seconds (normal range: 10.5-16 seconds), the D-dimer concen-
tration was 5.13 mg/L (normal range: 0-0.5 mg/L), and the stool routine parameters included white blood cells (+++), red
blood cells (++), and a few pus balls; ELISA detection of Mycobacterium tuberculosis revealed reactive pore A20 and pore
B13. TBNK cell subsets were detected as follows: CD3-CD16+56+ 2.8% (normal range: 5.6%-30.9%); decreased levels of
immunoglobulin complement C3, C4, and IgM; and Th1/2/17 cytokine levels of 170.26 pg/mL (normal range: 0-5.3 pg/
mL) and 41.51 pg/mL (normal range: 0-4.91 pg/mL) for interleukin (IL)-6 and IL-10, respectively. Blood tests for
cytomegalovirus (CMV) PCR and Epstein-Barr virus PCR were negative, and CMV immunohistochemistry was negative.
Parasite ova and Plasmodium were not detected in multiple fecal or blood samples. Blood culture and stool C. difficile
culture were negative, and the erythrocyte sedimentation rate and procalcitonin level were within the normal ranges.
There was no significant change in fecal calprotectin level before and after treatment.

Imaging examinations

Full abdominal pelvic spiral computed tomography plain scan on August 20, 2022. Figure 1 shows bilateral pleural
effusion with adjacent lung tissue atelectasis and pericardial effusion with postoperative liver changes. The walls of the
ascending colon, transverse colon, and descending colon were slightly thickened and exhibited uniform edema, while the
surrounding fat space was slightly blurred, with evidence of moderately enlarged lymph nodes scattered throughout the
region. There was no obvious lesion in the small intestine.

MULTIDISCIPLINARY EXPERT CONSULTATION

Considering the patient’s medical history, endoscopy and pathology, the final diagnosis was UC accompanied by ICI-
associated colitis.

FINAL DIAGNOSIS

UC accompanied by ICI-associated colitis.

TREATMENT

Postoperative management with broad-spectrum antibiotics (cefoperazone sodium and sulbactam sodium, 2 g IV daily)
and corticosteroids (methylprednisolone 40 mg IV daily) did not improve the patient’s condition; instead, the frequency
of bloody diarrhea intensified to 20 episodes per day. Given the complexity of his condition, he was transferred to the
Department of Gastroenterology. Upon transfer, the dose of methylprednisolone was increased to 60 mg IV daily, and
somatostatin was administered intravenously with a micropump of 6 mg daily. Despite these treatment adjustments, the
bloody diarrhea persisted. To evaluate intestinal inflammation, the first sigmoidoscopy was performed and revealed
extensive mucosal exfoliation of the sigmoid colon (Figure 2). Biopsy and pathological examination confirmed the
presence of colitis, characterized by surface inflammatory exudation and the loss of mucosal glands (Figure 3).

On August 26, 2022, the patient suddenly experienced massive lower gastrointestinal tract bleeding, resulting in a loss
of approximately 4950 mL of blood. Moreover, on August 28, 2022, hematochezia of approximately 2000 mL occurred.
Subsequently, the patient's condition deteriorated significantly. The surgical team recommended immediate surgery for
hypotension (80/50 mmHg) due to massive bleeding. However, the patient resolutely refused colectomy because of a
recent history of right liver surgery. In the critical state (8.26-30), he underwent a massive blood transfusion [B, RH- (+),
red blood cell 19 U, fresh plasma 2025 mL, and cryoprecipitate coagulation Factor 18 U] to save his life. To address severe
UC accompanied by immune-related colitis induced by a PD-1 inhibitor, the medical team, including American experts
who consulted online and multiple disciplines within the hospital, discussed the case of intermittent improvement of
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Figure 1 Full abdominal pelvic spiral computed tomography plain scan on August 20, 2022. A: The wall of the ascending colon was slightly
thickened and showed uniform edema, while the surrounding fat space was slightly blurred; B: The wall of the transverse colon was slightly thickened, and moderate
lymph nodes were scattered. There was no obvious lesion in the small intestine.

Figure 2 Sigmoidoscopy examination. A: The lesions in the rectum, which were less than 5 cm, appeared to be relatively mild; B and C: Extensive mucosal
exfoliation was observed below 30 cm in the sigmoid colon, along with scattered, small, dotted mucous membranes; D: A significant presence of blood and clots was
found in the sigmoid colon.

hormones in this patient and implemented salvage therapy via 0.5 g (10 mg/kg) intravenous infusion of infliximab.
Bloody stools turned into yellow pasty feces, occurring 7 to 8 times per day, and he had a few bloody stools occasionally.

Due to a combination of latent tuberculosis infection and decreased leukocyte and neutropenia, the patient received
300 mg of vedolizumab two weeks and one month after infliximab, respectively, resulting in further improvement, with
yellow pasty stool and occasional formed stool approximately 4-5 times a day. Subsequent endoscopic reexamination
revealed that the terminal ileum was normal, without blood staining, that the sigmoid lesions were significantly reduced,
that the rectal mucosa was hyperemic and edematous, and that no obvious ulcers were observed. However, the ileocecal
region, the ascending colon, transverse colon and descending colon exhibited continuous extensive hyperemia, edema,
erosion, polypoid hyperplasia, and irregular deep perforated and geographic ulcers, especially in the right half of the
colon (Figure 4).
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Figure 3 Pathology of the sigmoidoscopic biopsy specimen. A: Ulcer formation: Surface inflammatory exudation necrosis, underlying granulation tissue
hyperplasia, interstitial "transmural” hybrid inflammatory cell infiltration, hematoxylin and eosin (HE) staining x 40; B: Cryptitis, crypt abscesses (yellow arrow), and
significantly increased numbers of apoptotic cells (blue arrows), HE x 400.

Figure 4 Colonoscopy examination. A: The mucosa of the terminal ileum is normal; B and C: Extensive and continuous hyperemia, edema, erosion, polypoid
hyperplasia, irregular deep chisel and geoglyphic ulcers; D: The ulcers and erosion of the sigmoid colon were significantly improved.

On September 23, 2022, a routine blood test revealed a significant reduction in all three blood cell types (white blood
cells 1.66 x 10°/L (normal range: 3.5-9.5 x 10°/L), red blood cells 2.25 x 10°/L (normal range: 4.3-5.8 x 10'2/L), and
platelets 45 x 10°/L (normal range: 125-350 x 10°/L)). After excluding patients with malignant hematological diseases
through bone marrow aspiration and pathological analysis, immune pancytopenia was considered. The patient received a
300-UG subcutaneous injection of human granulocyte stimulating factor to promote white blood cells and a 12 million U
subcutaneous injection of recombinant human IL-11 to promote platelet recovery, along with component transfusion.
However, despite a brief increase in white blood cells and platelets, they continued to decline, and the patient
experienced hematochezia again, with approximately 100-200 mL each time.

The recurrence and deterioration of the disease prompted the patient to decide to transfer to a hospital in Nanjing for
surgery involving subtotal resection of the colon + ileostomy + intestinal adhesion release. Intraoperative exploration of
the small intestine revealed no abnormalities, and the whole colon showed chronic inflammatory changes. Postoperative
pathology revealed extensive erosion with superficial ulcers and a large number of acute and chronic inflammatory cells
infiltrating the mucosal layer and submucosa, including neutrophil or eosinophilic infiltration, cryptinitis, crypt
microabscesses, and increased apoptosis, which tends to be UC accompanied by ICI-associated colitis (Figure 5 and
Supplementary material).
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Figure 5 Postoperative pathology. A: Ulcer formation, surface bleeding with inflammatory exudation, necrosis, mucous membrane accompanied by
hemorrhagic changes. Hematoxylin and eosin (HE) staining x 40; B: Apoptotic cells were found in the crypt (blue arrow). HE x 400.

OUTCOME AND FOLLOW-UP

Currently, postoperative gastrointestinal bleeding has stopped, the patient’s stool has turned yellow, and his full blood
cell count has returned to normal.

DISCUSSION

The use of ICIs has led to significant advancements in cancer treatment, but it has also led to immune-related adverse
reactions, with the digestive system being the most commonly affected[8]. ICI-associated colitis typically occurs 6 to 7
weeks after the first use of ICIs and usually achieves remission within 4 months or more after stopping PD-1 inhibitor
treatment. Colitis and diarrhea are the main manifestations of ICI-related colitis. The severity of ICI-related colitis is
classified into five grades according to the National Cancer Institute (NCI) adverse event evaluation criteria[9]. According
to the literature[10], the incidence of colitis caused by PD-1 was 1.4% (95%CI: 1.1%-1.8%), and the incidence of grade 3-4
colitis was 0.9% (95%CI: 0.7%-1.3%). A multicenter retrospective study of IBD patients treated with ICIs showed that
cancer patients with IBD had significantly greater rates of gastrointestinal irAEs (41% vs 11%, P < 0.01) and higher grades
of diarrhea and colitis than cancer patients without IBD[11]. In this case, the patient had grade 4 colitis according to the
NCI grading criteria.

The diagnosis of ICI-associated colitis can be challenging because its clinical symptoms, endoscopic manifestations, and
histological features are similar to those of IBD[6,7]. Endoscopic features usually include mucosal edema, erythematous
lesions, erosion, ulcers, and other changes in the colon[12]. Endoscopic biopsy has been considered the gold standard
criterion for the diagnosis of ICI-related colitis[13]. Microscopic changes in ICI-associated colitis may include increased
apoptosis, neutrophil infiltration, crypt microabscesses, erosion, or ulcer formation[14,15]. In this patient, similar changes
were observed in postoperative pathology (Figure 5).

Treatment of ICI-associated colitis typically involves glucocorticoids as the first-line therapy for moderate to severe
cases. If glucocorticoid therapy is ineffective, infliximab or vedolizumab should be considered, especially for patients
with severe endoscopic manifestations or high endoscopic disease activity scores[16]. In this patient, infliximab and
vedolizumab were added to the treatment regimen when sufficient hormone therapy failed, resulting in partial
improvement of colitis symptoms. However, due to the development of immune pancytopenia and recurrent lower
gastrointestinal bleeding, surgery was ultimately performed as a last resort. ICIS-associated colitis may deteriorate to
colonic perforation, and colectomy is considered to be the most effective therapy, although the estimated incidence is 1%
to 1.5%[17]. In fact, because patients often have extensive colonic lesions, subtotal colectomy is the preferred surgical
option[13].

The association between ICI-associated colitis outcome and survival is still unclear[13]. In line with Abu-Sbeih et al[11],
we found that patients tend to have more aggressive disease and worsen earlier when the two diseases (UC and ICI-
associated colitis) are combined. Although most patients can achieve remission with conservative medical treatment,
some patients may require prompt surgery due to serious complications. The experience gained from this case highlights
the importance of early diagnosis and prompt surgery to improve clinical outcomes.

Above all, the precise diagnosis and treatment of CIC requires multidisciplinary management and persistent
monitoring, and timely adjustment of treatment regimens based on guidelines is essential for effectively managing ICI-
associated colitis.
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CONCLUSION

This case highlights the necessity of early identification, timely and adequate treatment of ICI-related colitis, and rapid
escalation to improve prognosis. Multidisciplinary management and persistent monitoring are essential for identifying
and managing irAEs effectively.
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