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Abstract: Systemic chemotherapy has shown a significant survival benefit in patients with hepatocellular carcinoma (HCC). 
However, it is associated with various immune-related adverse events (irAEs). We report a case with grade 3 diarrhea and grade 2 
colitis following systemic chemotherapy, successfully treated with prednisolone. An 89-year-old man was incidentally detected with 
a 140-mm hypervascular intrahepatic nodule on contrast-enhanced computed tomography (CECT). Washout of the contrast medium 
was also detected, and protein induced by vitamin K deficiency or antagonists-II (PIVKA-II) was elevated. Since the Albumin– 
Bilirubin (ALBI) grade was 2a without any distant metastasis, transarterial chemoembolization (TACE) was performed to treat the 
HCC, but several intrahepatic nodules were seen in both lobes. Therefore, the patient was treated with lenvatinib for 1 year and 4 
months. A complete response according to modified Response Evaluation Criteria in Solid Tumors (mRECIST) criteria was achieved 
in 2 months; however, multiple hypervascular nodules were detected again. Since the ALBI grade was 1, a second round of 
chemotherapy with atezolizumab and bevacizumab was initiated. Although a complete response was achieved, the therapy was 
discontinued due to grade 3 diarrhea and grade 2 colitis after the sixth course. Based on the stool analysis and culture, CECT, and 
colonoscopy, the diagnosis was atezolizumab-associated colitis. Diarrhea was controlled following the oral administration of 0.5 mg/ 
kg/day of prednisolone, and atezolizumab-bevacizumab therapy was successfully reinitiated without recurrence of colitis. The 
management of irAEs is important for a significant survival benefit. Systemic chemotherapy with atezolizumab and bevacizumab 
can be resumed despite a grade 3 irAE due to atezolizumab. 
Keywords: hepatocellular carcinoma, immune checkpoint inhibitors, immune-related adverse events, ICI-mediated colitis, IL-17, 
PIVKA-II

Introduction
Hepatocellular carcinoma (HCC) is the most common primary liver cancer; it is the fifth most common cancer in men and the 
seventh most common in women worldwide.1 HCC usually occurs in patients with chronic hepatitis or liver cirrhosis due to 
infection with hepatitis B virus or hepatitis C virus, non-alcoholic fatty liver disease (NAFLD), nonalcoholic steatohepatitis 
(NASH), alcoholic liver disease, autoimmune liver disease, congestive liver disease, and liver disease of unknown etiology.2,3 

The incidence rates of HCC and its recurrence are significantly higher in patients with Child–Pugh (CP)-C than in those with 
CP-A or CP-B despite the administration of direct-acting antivirals.4 As of July 2022, there are five molecular targeted agents 
and one combination immunotherapy approved in Japan for HCC: atezolizumab plus bevacizumab as first-line treatment.5,6 

There are also possible sequential systemic therapies as second-line and later-line therapy, which target a variety of kinases 
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implicated in angiogenic and tumor.5,7 Recent evidence has shown that its antitumor efficacy is due to a comprehensive 
spectrum of tumor neo-angiogenesis, enhancement of immunosurveillance by natural killer cells, and immunomodulatory 
effects on the tumor microenvironment, which plays a crucial role in tumor development and growth-promoting pathways.7,8

However, immune checkpoint inhibitors (ICIs) potentially cause an imbalance in the immune system, leading to 
immune-related adverse events (irAEs). In particular, ICI-mediated colitis (IMC) is the most frequent cause of dis-
continuation of ICI therapy.9,10 In a meta-analysis of 34 studies including 8863 patients, the overall incidence of colitis 
grade 3 or higher during ipilimumab monotherapy was 6.8%, and that of diarrhea grade 3 or higher was 7.9%. The 
incidence was lowest with programmed cell death protein 1 (PD-1)/programmed death-ligand 1 (PD-L1) inhibitor 
monotherapy, being 0.9% for colitis grade 3 or higher and 1.2% for diarrhea grade 3 or higher, while the combination 
therapy of ipilimumab and nivolumab resulted in the highest incidences of 9.4% and 9.2% for colitis and diarrhea, 
respectively, among ICIs.11 While the antitumor mechanisms of ICIs have been widely studied, large studies to determine 
the mechanisms involved in irAEs are still lacking. There are several guidelines about the ideal treatment of IMC; 
however, there is no consensus regarding the resumption of treatment with ICI after IMC.12–14

We report a rare case of a patient with HCC who developed atezolizumab-associated grade 3 diarrhea and grade 2 
colitis. These adverse events were successfully treated with prednisolone, and atezolizumab plus bevacizumab therapy 
was re-initiated with no recurrent IMC.

Case Presentation
An 89-year-old Japanese man with no relevant past medical history was referred to our hospital from a community 
hospital in 2018 for the investigation of an accidentally detected intrahepatic nodule on plain computed tomography 
(CT); which was not suggestive of liver cirrhosis or fatty liver disease (Figure 1A). Contrast-enhanced CT (CECT) 
showed a hypervascular intrahepatic nodule 140 mm in diameter in the arterial phase (Figure 1B). Later, washout of the 
contrast medium was also detected in the portal phase (Figure 1C). Based on the vascular pattern seen on the CT 
imaging, the intrahepatic nodule was diagnosed as HCC with no distant metastasis. Blood examination revealed a low 
platelet count (11.8×104 /μL), slightly elevated AST level (54 IU/L), elevated protein induced by vitamin K deficiency or 
antagonists-II (PIVKA-II) (1057.2 mAU/mL), and normal α-fetoprotein (Supplemental Table 1). His HbA1c level was 

Figure 1 Clinical images of hepatocellular carcinoma in an 89-year-old man. (A) The intrahepatic lesion shown in the plain CT. The contrast-enhanced CT showing the 
intrahepatic nodule (B) in the arterial phase and (C) in the portal phase at the initial diagnosis. (D and E) CT findings after TACE showing the complete response according 
to mRECIST criteria, and (F) later, several intrahepatic nodules were seen in both lobes.
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5.7%, and HBV surface antigen and anti-HCV antibody were negative. Since the Albumin–Bilirubin (ALBI) grade was 
2a without any distant metastasis, it was classified as early stage (A) HCC according to the American Association for the 
Study of Liver Diseases (AASLD) guidelines.15 Four cycles of transarterial chemoembolization (TACE) were effectively 
performed to HCC without significant adverse events, and the patient achieved complete response according to modified 
Response Evaluation Criteria in Solid Tumors (mRECIST) criteria (Figure 1D and E). The PIVKA-II level decreased to 
less than the upper limit of normal as shown in Figure 2. During the follow-up after the fourth-TACE, several 
intrahepatic hypervascular nodules were seen in both lobes on CECT (Figure 1F). At that time, atezolizumab and 
bevacizumab therapy had not been approved, and the HCC was classified as intermediate stage (B) without worsening 
ALBI grade. Therefore, considering his age, the patient was treated with lenvatinib 4 mg daily. No significant adverse 
events occurred, and the complete response evaluated according to the mRECIST criteria was achieved in 2 months, as 
seen on CECT (Figure 3A). However, a year and 4 months after initiating lenvatinib, multiple hypervascular nodules 
were detected (Figure 3B). Within the up-to-seven criteria, TACE was performed twice. However, it did not stop the 
progression of HCC (Figure 3C). Since the ALBI grade was 1, a second cycle of chemotherapy with atezolizumab 
1200 mg and bevacizumab 15 mg/kg body weight was initiated every 3 weeks. Although a complete response was 
achieved (Figure 3D), after the sixth cycle, he complained of increased frequency of stool to more than ten times daily. 
There was mucus in the stool but no blood or abdominal pain. The therapy was discontinued due to grade 3 diarrhea and 
grade 2 colitis. Based on the results of the stool culture, CECT, and colonoscopy, it was diagnosed as atezolizumab and 
bevacizumab-associated colitis. No pathogenic bacteria were found in the stool culture, and Clostridium difficile toxin 
was negative. There were no findings indicative of peritonitis, such as ascites, swelling of the colonic wall, or dirty fat 
sign surrounding the colon (Supplementary Figure 1A–C). Furthermore, the serum anti-cytomegalovirus IgM antibody 
was negative, and cytomegalovirus antigen was not detected. Colonoscopy revealed friability and loss of vascular pattern 
from the rectum to the cecum (Figure 3E). Furthermore, the pathological result of the colonic specimen revealed mild 
cryptitis, but there was no diffuse mononuclear cell infiltration or basal plasmacytosis (Figure 3F). The diarrhea was 
promptly controlled after the oral administration of prednisolone at a dose of 20 mg/day (0.5 mg/kg/day). One week later, 
it was reduced to 10 mg/day, and after 2 more weeks, it was changed to 5 mg/day, after which atezolizumab and 
bevacizumab were reinitiated carefully after taking informed consent from the patient. He was treated with 5 mg/day of 
prednisolone for 6 weeks, and the dose of prednisolone was gradually reduced by 1 mg every 3 weeks to 1 mg/day. 

Figure 2 Changes in tumor markers and IL-17 level in this case are shown.
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Fortunately, atezolizumab at 1200 mg and bevacizumab at 15 mg/kg body weight were continued until 14 courses while 
continuing 1 mg of oral prednisolone daily without recurrence of diarrhea or colitis. During the treatment, the patient’s 
IL-17 level was measured multiple times using the IL-17 ELISA Kit (R&D Systems, Minneapolis, MN). As shown in 
(Figure 2), the baseline serum IL-17 level was very low and did not increase during the systemic treatment. This case 
report was approved by a suitably constituted Ethics Committee of our institution, and it complied with the provisions of 
the Declaration of Helsinki. Written informed consent was obtained from the patient for publication of this case report 
and any accompanying images.

Discussion
ICI therapy as first-line treatment has significantly changed the prognosis of HCC; however, the occurrence of adverse 
events, including frequent IMC often leads to discontinuation of ICI therapy.9,10 Interestingly, the development of irAEs 
was associated with better clinical outcome for HCC patients who were treated with ICIs, although the sample size was 
small.16 Corticosteroid therapy is often indicated in the management of cancer-related symptoms such as cachexia, 
anorexia, edema in the central nervous system, or pain and is recommended by guidelines as first-line therapy for most 
irAEs.17,18 Recently, Pinato et al reported that there is inadequate evidence about corticosteroid therapy before or during 
ICI therapy being associated with overall survival and progression-free survival in patients with HCC even at a dose of 
more than 10 mg/day.18 We experienced a case of atezolizumab and bevacizumab-associated grade 3 diarrhea and grade 2 
colitis in which the adverse events were controlled with corticosteroids, and ICI could be resumed. Patients who 
experience persistent diarrhea of grade 2 or higher or abdominal pain should undergo investigations to rule out infections 
and colonoscopy with biopsies.19 In our case, the diagnosis could be established as IMC based on stool culture, CECT, 
and colonoscopy. Endoscopic features of IMC range from normal appearing mucosa to erosions, erythema, and loss of 
vascular pattern, to ulcerations.19,20 Biopsies typically show features of acute colitis, such as increased cellularity of the 
lamina propria, intraepithelial neutrophilic infiltrates, and crypt abscesses, rather than characteristics of chronic colitis 
such as intraepithelial or basal lymphocytes and crypt architecture distortion.21 Since the findings on colonoscopy 
showed friability, loss of vascular pattern from the rectum to the cecum, without ulcerations (Figure 3E), and 

Figure 3 Clinical images of hepatocellular carcinoma during the treatment. (A) The contrast-enhanced CT after lenvatinib therapy showing the complete response according 
to mRECIST criteria, and (B) later, multiple intrahepatic nodules were seen in both lobes. (C) After TACE was performed, intrahepatic nodules were exacerbated in both 
lobes in the contrast-enhanced CT. (D) CT findings after chemotherapy with atezolizumab and bevacizumab showing the complete response according to mRECIST criteria. 
(E) Colonoscopy showing friability and loss of vascular pattern from the rectum to the cecum. (F) Microscopic findings of the colonic specimen showing mild cryptitis 
described with arrows, but there was no diffuse mononuclear cell infiltration or basal plasmacytosis.
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pathological analysis showed inflammation with mild cryptitis (Figure 3F), the patient was treated with oral prednisolone 
0.5 mg/kg/day at the outpatient clinic. The diarrhea stopped on the day after initiating prednisolone. Hayashi et al 
reported eight cases of ICI-induced grade 2/3 gastroenterocolitis treated with prednisolone.22 Among them, only one 
patient with melanoma, who suffered from ipilimumab-associated grade 3 diarrhea, was reinitiated with nivolumab. 
Usually, continuing the same ICI is suggested for patients who develop a less severe grade 1 colitis.23 The risk of 
recurrent IMC was found to be almost 30% with most regimens, but this risk was higher in patients who were switched 
from PD-1/PD-L1 inhibitors to cytotoxic T lymphocyte-associated antigen (CTLA-4) inhibitors.23,24 In cases of anti- 
CTLA-4- related grade 3 toxicity, it is recommended to immediately and permanently discontinue the medication. These 
patients can be considered for anti-PD-1/PD-L1 agents once the irAE has resolved.21 In a survey of 93 patients who 
resumed the ICI treatment, among five patients experienced IMC after anti-PD-1 or anti-PD-L1, three patients experi-
enced the recurrence of IMC after anti-PD-1 or anti-PD-L1 resumption. However, there was no information about the 
grade of colitis during the first irAEs, and patients treated for HCC were not included.25 Nine cases of IMC who 
reinitiated ICI have been reported in the English literature (Table 1). Badran et al also reported five cases with Grade 1 
and 2 IMC, all of which were initially treated with corticosteroid therapy and infliximab (IFX).26 In four cases, IFX was 
continuously administered even after the resumption of ICIs, which were the same as the initial regimen.26 Two case 
reports with melanoma discussed the discontinuation of ICI due to IMC followed by and re-initiation of ICI after the 
resolution of IMC.27,28 Six cases, including our own, provided IFX or corticosteroid administration when reinitiating ICI. 
Among the total nine cases, one patient experienced the recurrence of IMC after resuming ICI despite corticosteroid 
administration.28

In unresectable HCC, ICI combination therapy with tremelimumab plus durvalumab is likely to be approved soon, in 
which more careful monitoring of IMC would be necessary for patients with HCC.29 Recently, it was reported that Th17/ 
IL-17 axis is responsible for the production of chemokines CXCL8 and GM-CSF by the intestinal epithelial cells, which 
attract neutrophils leading to IMC.10 Importantly, blood IL-17 levels at baseline were found to correlate significantly with 
the incidence of grade 3 diarrhea/colitis among patients with melanoma treated with ipilimumab.30 The average baseline 
IL-17 level in patients with grade 3 diarrhea/colitis was more than 50 (pg/mL), while among patients with grade 0–2 
diarrhea/colitis, the average level was approximately 10 (pg/mL).30 IL-17 is one of the principal inflammatory cytokines 
and is known to be upregulated in patients with inflammatory bowel disease.30 Therefore, the evaluation of IL-17 in 
patients with IMC is rational. A previous study demonstrated that Th17/IL-17 might be associated with toxicities after 
administration of anti-CTLA-4 antibodies because the cells producing IL-17 on non-specific ex vivo stimulation were 
found to be increased in post-dosing blood samples from patients.31 To the best of our knowledge, there are no previous 
reports about IL-17 levels in patients with IMC treated with PD-1/PD-L1 inhibitors. In our case, the baseline serum IL-17 
level was very low as shown in Figure 2, and did not increase during the follow-up. Since this is a single-case report and 
the patient did not receive anti-CTLA-4 antibodies, further investigation into the correlation between the serum IL-17 
level and IMC is necessary, including in the upcoming combination therapy for HCC.

Since the colonoscopy findings indicated mild colitis, and the therapeutic response was complete response, atezolizumab and 
bevacizumab were resumed carefully. Despite gradually decreasing the dose of prednisolone to 1 mg/day, the systemic 
chemotherapy with atezolizumab and bevacizumab was safely continued without recurrence of gastrointestinal symptoms. 
The National Comprehensive Cancer Network (NCCN) Guidelines 2020 suggest that in patients with grade 3 diarrhea or colitis 
associated with PD-1/PD-L1 inhibitors, therapy should be withheld and resumed after improvement of symptoms to below 
grade 1.13

Finally, the HCC got worse, and the patient did not hope to take further systemic chemotherapy. He was introduced to 
his general practitioner for taking care according to his proposal. The patient has been alive for approximately 4 years 
with systemic chemotherapy and TACE, although he was incidentally detected with HCC at an advanced age. The 
reasons for the good prognosis include non-worsening of the liver function during treatment and no metastases to lymph 
nodes or other organs. To the best of our knowledge, this is the first case in which ICI therapy was successfully resumed 
after atezolizumab and bevacizumab-associated grade 3 diarrhea and grade 2 colitis. With the increase in clinical 
experience of ICI as the first-line treatment of HCC, more evidence for safely reinitiating ICI after irAEs is necessary.
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Table 1 The Clinical Characteristics of Nine HCC Cases with IMC Re-Initiated with ICI are Shown

Author Year Age Gender Malignancy Initial ICI Cycles of ICI to 
the Onset of IMC

The Grade of 
Diarrhea/ 

Colitis

Initial 
Management

Reinitiated ICI/ 
Accompanied 

Medication

Period of the ICI 
Discontinuation

Recurrence 
of IMC

26 2019 58 Female Colon 

cancer

Ipilimumab+ 

Nivolumab

2nd Grade 2/Grade 2 CT+IFX Ipilimumab+Nivolumab/ 

IFX

7 weeks No

26 2019 70 Female Melanoma Ipilimumab 2nd Grade 2/Grade 2 CT+IFX Ipilimumab/IFX 8 weeks No

26 2019 73 Male Melanoma Ipilimumab+ 
Nivolumab

2nd Grade 2/Grade 2 CT+IFX Ipilimumab+Nivolumab/ 
IFX

2.5 months No

26 2019 79 Female Cutaneous 
SCC

Cemiplimab 1st Grade 1/Grade 2 CT+IFX Cemiplimab/- 6 weeks No

26 2019 75 Male Meningioma Pembrolizumab 2nd Grade 1/Grade 2 CT+IFX Pembrolizumab/IFX 4 months No

27 2019 54 Female Melanoma Ipilimumab+ 

Nivolumab

3rd No data/Grade 2 CT Nivolumab/- No data No

22 2021 45 Male Melanoma Ipilimumab No data Grade 3/no data CT→IFX Nivolumab/- No data No data

28 2021 75 Male Melanoma Pembrolizumab 5th No data/Grade 3 CT+IFX Pembrolizumab/CT 2 months Yes

Our 
case

2022 89 Male HCC Atezolizumab+ 
Bevacizumab

6th Grade3/Grade2 CT Atezolizumab 
+Bevacizumab/CT

6 weeks No

Abbreviations: SCC, squamous cell carcinoma; HCC, hepatocellular carcinoma; CT, corticosteroid therapy; IFX, infliximab; –, unknown.
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Abbreviations
HCC, hepatocellular carcinoma; NAFLD, non-alcoholic fatty liver disease; NASH, nonalcoholic steatohepatitis; CP, 
Child–Pugh; ICIs, immune checkpoint inhibitors; irAEs, immune-related adverse events; IMC, ICI-mediated colitis; PD- 
1, programmed cell death protein 1; PD-L1, programmed death-ligand 1; CT, computed tomography; CECT, contrast- 
enhanced CT; PIVKA-II, protein induced by vitamin K deficiency or antagonists-II; ALBI, Albumin–Bilirubin; AASLD, 
American Association for the Study of Liver Diseases; TACE, transarterial chemoembolization; mRECIST, modified 
Response Evaluation Criteria in Solid Tumors; CTLA-4, cytotoxic T lymphocyte-associated antigen; IFX, infliximab; 
NCCN, National Comprehensive Cancer Network.
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