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Abstract 
Background:  Despite the clinical benefit of immune checkpoint inhibitors (ICIs), patients with a viral hepatitis have been excluded from clinical 
trials because of safety concerns. The purpose of this study was to determine the incidence rate of adverse events (AEs) in patients with viral 
hepatitis who received ICIs for cancer treatment.
Materials and Methods:  We conducted a retrospective study in patients with cancer and concurrent hepatitis B or C, who had undergone 
treatment with ICI at MD Anderson Cancer Center from January 1, 2010 to December 31, 2019.
Results:  Of the 1076 patients screened, we identified 33 with concurrent hepatitis. All 10 patients with HBV underwent concomitant anti-
viral therapy during ICI treatment. Sixteen of the 23 patients with HCV received it before the initiation of ICI. The median follow-up time 
was 33 months (95% CI, 23-45) and the median duration of ICI therapy was 3 months (IQR, 1.9-6.6). Of the 33 patients, 12 (39%) experi-
enced irAEs (immune-related adverse events) of any grade, with 2 (6%) having grade 3 or higher. None of the patients developed hepatitis 
toxicities.
Conclusion:  ICIs may be a therapeutic option with an acceptable safety profile in patients with cancer and advanced liver disease.
Key words: immune checkpoint inhibitors; advanced cancer; viral hepatitis; advanced liver disease; safety.

Implications for Practice
This article reports the institutional experience with the treatment of patients with viral hepatitis and advanced hepatic disease treated 
with immune checkpoint inhibitors outside a clinical trial setting at MD Anderson Cancer Center. There is no robust evidence for treating 
this population in regular clinical settings due to a lack of information on the safety and efficacy of immunotherapeutic agents in these 
patients as they are often excluded from clinical trials. As immunotherapies’ indications broaden, we sense an urgency to disseminate this 
information to the healthcare professionals in the community.

Introduction
Treatment strategies with immune checkpoint inhibitors 
(ICIs) have shown promising survival benefits1–3 and have 
been rapidly approved to treat different tumor types in 
recent years. Despite these encouraging results, patients with 

a concurrent diagnosis of viral hepatitis have been excluded 
from the majority of ICI-based clinical trials because of safety 
concerns regarding possible hepatic toxicity and viral reacti-
vation.4,5 Only a few studies of ICIs have included patients 
with viral hepatitis and cancer, and those studies used restric-
tive patient selection criteria; therefore, the published data on 
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the safety and efficacy of ICIs in this patient population is lim-
ited to those with a low viral load, preserved hepatic function, 
and an ideal performance status.

In 2013, a prospective study evaluated the use of tremeli-
mumab, a cytotoxic T-lymphocyte-associated antigen 4 inhib-
itor, in 22 patients with chronic hepatitis C virus (HCV) 
infection and hepatocellular carcinoma (HCC).6 The results 
showed some transient elevation of transaminases but no 
HCV infection exacerbation or hepatitis flare.

In another retrospective study of 40 patients with active or 
resolved HCV, who received ICI for cancer treatment, only 2 
had ≥ grade 3 immune-related adverse events (irAEs) (colitis 
and pneumonitis). Two patients experienced hepatotoxicity, 
one had grade 1 and the other grade 2. The patient with grade 
2 hepatotoxicity was able to resume ICI after a short course 
of steroids. In general, the AE profile was comparable to the 
published data in non-HCV patients. There were no deaths as 
a complication of ICIs.7

In the CheckMate-040 trial,8 among all of the patients with 
advanced HCC who were treated with nivolumab, a pro-
grammed cell death protein-1 inhibitor, 51 had HBV and 50 
had HCV; no patients were found to have signs of hepatitis 
reactivation. Patients were required to have a viral load less 
than 100 IU/mL for HBV and they were eligible only if they 
had a Child-Pugh score of 6 or lower (Child-Pugh A) and an 
Eastern Cooperative Oncology Group performance status of 
1 or lower, for the dose-expansion cohort.

The KEYNOTE-224 study9 evaluated 22 patients with 
advanced HCC and HBV and 26 with HCV who had been 
treated with pembrolizumab, a programmed cell death 
protein-1 inhibitor. No HBV or HCV flares occurred. 
All patients were Child-Pugh class A and had an Eastern 
Cooperative Oncology Group performance status of 0-1.

In the CheckMate 459 study,10 nivolumab was compared 
to sorafenib in the first-line setting for HCC. Patients with 
viral hepatitis were included; however, patients with chronic 
HBV infection were required to receive antiviral therapy and 
have a viral load of <100 IU/mL. Patients with HCV were 
excluded if they met the criteria to receive antiviral treatment. 
Among this selected population, there was no virus reacti-
vation reported, but 3 patients in the nivolumab group and 
1 patient in the sorafenib group died due to hepatotoxicity, 
considered related to the drugs. There was no available infor-
mation regarding their viral hepatitis diagnosis and status.

In this study, we determined the incidence rate of hepati-
tis reactivation, hepatic toxicity, and liver failure in patients 
with concurrent viral hepatitis and advanced liver disease 
who received ICIs for cancer treatment in a non-clinical trial 
setting. We also described the efficacy assessment regarding 
treatment outcomes in this population (overall response rate 
[ORR] and progression-free survival [PFS] and overall sur-
vival [OS] durations).

Methods
This retrospective study was approved by the Institutional 
Review Board (IRB) at The University of Texas MD Anderson 
Cancer Center, Houston, TX, USA (Protocol PA15-0798). 
Study subjects were identified by the institution’s medical 
record number and their privacy was protected according to 
institutional and HIPAA guidelines.

The requirement to obtain informed consent was waived 
due to the retrospective nature of the study. This retrospective 

study was conducted in accordance with the Declaration of 
Helsinki and the International Conference on Harmonization 
Good Clinical Practice guidelines.

Patients
We used the pharmacy list of all patients with cancer who 
had undergone treatment with a commercial supply of any 
ICI at MD Anderson from January 1, 2010 to December 31, 
2019, and who had been screened for viral hepatitis, which 
was defined as having a positive HBsAg (in the presence of 
positive hepatitis B core antibody) or viral load for hepatitis 
B, and a positive anti-HCV confirmed by the current posi-
tive viral load for hepatitis C. We reviewed the institutional 
electronic medical records and collected the demographic and 
clinical data of the patients with a confirmed viral hepatitis 
diagnosis.

Procedures
Adverse events (AEs) that were definitively, probably, or pos-
sibly related to ICIs were graded according to the National 
Cancer Institute Common Terminology Criteria for Adverse 
Events version v5.0 (CTCAE v5.0, U.S. Department of Health 
and Human Services).11

To investigate complications related to the ICI treatment 
concurrent to the viral hepatitis diagnosis, we assessed ALT 
(alanine transaminase), AST (aspartate aminotransferase), 
INR (international normalized ratio based on prothrombin 
time), and total bilirubin levels, and cirrhosis evaluation 
scores (APRI, FIB-4, Child, and MELD). All these informa-
tion were collected before, during (each oncology visit), and 
after ICI treatment, when these variables were available.

We applied the American Association for the Study of Liver 
Diseases Guidance12,13 to determine the occurrence of hepati-
tis flare or hepatic failure. In addition, we collected data on 
the viral load (RNA or DNA), antigens (HBsAg and HBeAg), 
and antibodies (anti-HCV, anti-HBsAg, anti-HbeAg, and 
anti-HBcAg) that were associated with hepatitis diagnosis 
before, during, and after ICI treatment, when available in the 
records. We also investigated any evidence of viral hepatitis 
reactivation.12,14

We extracted data on confounding factors such as comor-
bidities, presence of neoplastic liver lesions, signs of biliary 
obstruction, administration of chemotherapeutic agents 6 
months prior to ICI therapy, previous treatment for hepatitis 
with antivirals, use of steroids before, during, and after ICI 
therapy, acute infections or other complications not related 
to ICI therapy, and, concomitant use of hepatotoxic drugs.15

Investigators in the Department of Radiology at MD 
Anderson performed a retrospective evaluation of the avail-
able CT images that were obtained at baseline and during 
ICI therapy. Response to ICI treatment was measured accord-
ing to the Response Evaluation Criteria in Solid Tumors 
(RECIST) 1.116 and irRECIST.17

Objectives and Statistical Analysis
The primary objective of our study was to evaluate the safety 
and tolerability of ICI treatment in cancer patients with 
chronic viral hepatitis, as determined by the incidence rates of 
hepatitis reactivation, hepatic toxicity, and liver failure.

The secondary objectives were to evaluate ORR,14 disease 
control rate (DCR), PFS, and OS. The best overall response 
was defined as the best response observed from the start of 
the treatment until disease progression or discontinuation of 
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treatment for any reason. ORR was defined as the percent-
age of patients whose best overall response was a confirmed 
complete response or partial response. DCR was defined as 
percentage of patients whose best overall response was either 
objective response or stable disease. PFS was defined as the 
time interval from the initiation of ICI therapy to the first 
documented tumor progression or death from any cause. 
Patients who were alive and had no disease progression or 
who were lost to follow-up were censored at the last imaging 
assessment. OS was defined as the time interval from the ini-
tiation of ICI therapy to death from any cause. Patients who 
were alive or lost to follow-up were censored at the time of 
the last known follow-up.

Patient characteristics were summarized for all patients 
using descriptive statistics, mean (SD) or median (IQR) for 
continuous variables, and frequency (%) for categorical vari-
ables. The incidence rate of hepatitis reactivation, hepatic tox-
icity, and liver failure was estimated along with their 95% CIs. 
The incidence rate of the AEs and 95% CI were estimated. 
The ORR, CBR, and associated 2-sided 95% CI were esti-
mated. A waterfall plot was used to illustrate the maximum 
percentage of change in tumor measurements from baseline 
per irRECIST. The median PFS and OS were summarized by 
the Kaplan-Meier method. SAS 9.4 (SAS Institute, Inc., Cary, 
NC, USA) was used for data analysis.

Results
Patients
We identified 1076 patients who had undergone ICI treat-
ment; 33 had a viral hepatitis diagnosis prior to treatment 
and were included in this study (Fig. 1). Among the 33 
patients, 10 had HBV and 23 had HCV at the date of ICI 
initiation. The median age at ICI initiation was 61 years, 
and 27 patients were male. All of the 33 patients received 
anti-PD1/anti-PD-L1, either alone (27), or combined with 
TACE (transarterial chemoembolization = 2), bevacizumab 
(1), chemotherapy (carboplatin plus pemetrexed = 1), or 
anti-CTLA4 (2). Patients baseline characteristics are sum-
marized in Table 1.

All of the patients were classified as having advanced 
disease, 5 with stage III and 28 with stage IV. The most 
common diagnosis was HCC (n = 27), followed by non-
small cell lung cancer, melanoma, and renal cell carcinoma  
(n = 2 each).

Among the 33 patients, 28 (85%) had been diagnosed with 
cirrhosis before starting ICIs. Five had a Child-Pugh score of 
7 or higher, and 1 had a history of hepatitis flare, which was 
controlled before starting ICIs. In the 6 months prior to ICI 
treatment, 31 patients received drugs that were associated 
with a medium risk of viral hepatitis reactivation,14 but no 
patients received medication that was associated with a high 
risk of viral hepatitis reactivation.

Among patients with hepatitis B and C, the complete data 
on viral load was not available for all patients. The baseline 
serologies of patients with hepatitis B and C are described in 
Tables 2 and 3, respectively. The upper limit of normal for 
ALT and AST in our laboratory is 41 and 40 U/L, respectively. 
The average ALT and AST among the patients with hepa-
titis B was 94.9 U/L (range: 15-203) and 63.7 U/L (range: 
24-163), respectively. The average among patients with hepa-
titis C was ALT 53.2 U/L (range: 20-103) and AST 83.8 U/L 
(range: 15-232).

All 10 patients with HBV underwent concomitant antivi-
ral treatment. Sixteen of the 23 patients with HCV received 
anti-viral treatment before the initiation of ICI. Six of these 
16 patients had previously received interferon, corresponding 
to 26% of the patients with hepatitis C. The average period 
between the initiation of anti-viral treatment and ICI among 
the patient with hepatitis B was 93 months (range: 5-345). 
The average between the anti-viral treatment and the initia-
tion of ICI among patients with hepatitis C was 44.2 months 
(range: 7-234).

Safety
The median follow-up time was 33 months (95% CI, 23-45). 
The median duration of ICI therapy was 3 months (IQR, 1.9-
6.6). Of the 33 patients, 12 (39%) experienced irAEs of any 
grade (Table 4). Two (6%) patients had grade 3 or higher 
irAEs. One had a grade 3 lichenoid eruption, and another 
had a grade 3 pneumonitis, leading to ICI discontinuation. 
Treatment was discontinued in 2 other patients due to grade 
2 diarrhea and grade 2 osteoarthritis, resulting in the termina-
tion of ICI treatment due to irAEs in 12% of patients.

During ICI treatment, 4 patients (12%) required steroids, 
but only 3 of them received it due to irAE. One patient who 
had RSV bronchiolitis (consequently, considered not related 
to the ICI), received 3 weeks of steroids and resumed the 
ICI without any new adverse events or viral hepatitis reac-
tivation. Of the 3 patients requiring systemic steroids for 

Figure 1. CONSORT diagram. *Abbreviations: HBsAg, hepatitis B surface antigen; HCC, hepatocellular carcinoma; ICI, immune checkpoint inhibitor; 
NSCLC, non-small cell lung cancer; RCC, renal cell carcinoma.
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the management of irAEs, the patient with pneumonitis 
had disease progression and sepsis, resulting in death in the 
next few weeks, not considered as a consequence of irAE. 
The 2nd patient had a grade 2 osteoarthritis exacerba-
tion in knees and hips, which resolved after systemic and 
intra-articular steroids, besides the discontinuation of the 
ICI treatment. The 3rd patient had a grade 2 colitis, which 
was partially controlled with steroids but was lost to follow 
up in the subsequent weeks. The 2nd and 3rd patient had 
a stable disease and partial response as their best response, 
respectively.

The patient with grade 2 osteoarthritis exacerbation, who 
had a documentation on viral load before, at the end of taper-
ing of steroids, and 1 year after the steroid treatment, showed 
undetectable HCV RNA consistently. This patient had com-
pleted his treatment with a direct-acting antiviral combina-
tion 17 months prior to receiving systemic steroids. Stable 
disease was documented for 2 years after ICI discontinuation 
despite being without any treatment. Currently, the patient is 
alive after almost 4 years since ICI discontinuation.

None of the 33 patients developed hepatitis reacti-
vation, hepatitis flare, hepatic failure, or any sign of  
immune-mediated hepatotoxicity during or up to 6 months 
after ICIs. There was also no documentation of viral hepatitis 
reactivation among those who received steroids.

There were 8 AEs that were ICI-related, but not immune- 
mediated. They were fatigue (n = 4), anorexia (N = 3), and 
nausea (N = 1). None of these AEs were ≥grade 3.

Efficacy
For the efficacy evaluation, we included only patients with a 
diagnosis of HCC who had received at least 1 cycle of ICI. 
Among the 27 patients with HCC, 1 patient had a partial 
response for an ORR of 3.7% and 12 additional patients had 
stable disease for a DCR of 51.8% as described in Table 5. 
The best overall responses seen in these 27 patients are illus-
trated in Fig. 2.

The median PFS was 2.9 months (95% CI, 1.9-4.0 
months), and the median OS was 16 months (95% CI, 6.5-
30.4 months), as illustrated in Fig. 3A, 3B, respectively.

Discussion
While ICIs have revolutionized the treatment landscape 
of several cancers, patients with chronic hepatitis are often 
excluded from receiving immunotherapy due to potential risk 
for viral reactivation.5,18–20 In addition, conflicting data on 
efficacy of ICIs to reinvigorate the T cells that are in a state of 
exhaustion due to persistent viral stimulation has dampened 
research in this area.21 As the available evidence on the safety 
and efficacy of ICIs in this high-risk population is limited, 
the key question, “Will this therapy lead to further immune 
dysregulation in those patients who are already at higher risk 
for autoimmunity?” still remains.4

To address this question in patients with advanced cancer 
and chronic hepatitis, we screened 1076 consecutive patients 
who received commercial supply of ICI at MD Anderson for 
treatment of cancer. We noted that only 3% of the patients 
that received ICI in non-clinical trial setting had concurrent 
chronic hepatitis. This may be an under representation due 
to the limited use of ICIs given the lack of evidence on the 
safety and efficacy of immunotherapeutic agents in this high-
risk population.

Table 1. Baseline characteristics of patients with solid tumors and chronic 
viral hepatitis receiving ICIs (n = 33).

Characteristic Count (%)

Median age ± SD, years 61.0 ± 8.7

Sex

 � Male 27 (82%)

 � Female 6 (18%)

Eastern Cooperative Oncology Group

 � 0 8 (24%)

 � 1 19 (58%)

 � 2 3 (9%)

 � NA 3 (9%)

Solid tumor type

 � Hepatocellular carcinoma 27 (82%)

 � Lung adenocarcinoma 2 (6%)

 � Melanoma 2 (6%)

 � Renal cell carcinoma 2 (6%)

Cancer stage

 � III 5 (15%)

 � IV 28 (85%)

Hepatitis diagnosis

 � B 10 (30%)

 � C 23 (70%)

History of alcohol intake

 � Positive 11 (33%)

 � Negative 21 (64%)

 � NA 1 (3%)

Cirrhosis

 � Yes 28 (85%)

 � No 5 (15%)

Child-Pugh score

 � 5 18 (55%)

 � 6 5 (15%)

 � 7 3 (9%)

 � 8 2 (6%)

 � NA 5 (15%)

Liver primary lesion/metastasis

 � Yes 28 (85%)

 � No 5 (15%)

Number of prior lines

 � 0 4 (12%)

 � 1 24 (73%)

 � 2 2 (6%)

 � ≥3 3 (9%)

Median number of comorbidities (range) 2 (range 0-7)

ICI therapy type

 � Anti-PD-1 monotherapy 31 (94%)

 � Anti-PD-1 with anti-CTLA-4 2 (6%)

Anti-viral treatment

 � Yes 26 (79%)

 � No 7 (21%)

HBV treatment concomitant to ICIs 10 (100%)

HCV treatment* 16 (70%)

 � Interferon based* 6 (26%)

 � DAA based* 10 (43%)

Abbreviations: CTLA-4, cytotoxic T-lymphocyte-associated antigen 4; 
DAA, direct-acting antiviral; NA, not available; PD-1, programmed cell 
death protein-1.
*Among patients with HCV.



718 The Oncologist, 2023, Vol. 28, No. 8

The rate of grade 3 or more treatment-related AEs in our 
study was 6%. The low incidence rate of treatment-related 
AEs in our study is similar to that found in a meta-analyses of 
22 ICI-based clinical trials22 reporting patients with advanced 
or metastatic solid-organ malignancies, where patients receiv-
ing ICI-based therapy had lower AE rates than those receiving 
chemotherapy. Furthermore, none of the patients had hepati-
tis reactivation, hepatitis flare, or hepatic failure during ICI 
therapy. This suggests that ICIs may be a safe therapeutic 

option in patients with chronic hepatitis. However, caution 
must be exercised as irAEs associated with ICIs can be poten-
tially fatal if not treated promptly. In our study, adverse events 
led to the discontinuation of ICIs in 4 patients.

Nevertheless, irAEs could be associated with response to 
treatment with ICIs23 and patients are known to derive benefit 
from ICIs even after discontinuation of ICI due to irAEs.24 
Consistent with published data that disease control or sur-
vival benefits are not affected by the occurrence of irAEs 

Table 2. Viral hepatitis status and anti-viral treatment among patients with hepatitis B (n = 10).

HBsAg/HBeAg/HBV DNA (IU/mL) Known 
cirrhosis

ALT 
(U/L)

AST 
(U/L)

Anti-viral 
treatment

Time between starting 
antiviral and ICI (months)

HBsAg+/HBeAg uk/HBV DNA undetectable Y 15 29 tenofovir 79

HBsAg+/HBeAg neg/HBV DNA 58 N 29 30 entecavir NA

HBsAg uk/HBeAg uk/HBV DNA detected Y 36 24 entecavir 28

HBsAg+/HBeAg neg/HBV DNA detected Y 82 80 tenofovir NA

HBsAg+/HBeAg neg/HBV DNA 1580 000 Y 55 42 entecavir 12

HBsAg+/HBeAg neg/HBV DNA detected Y 70 57 entecavir NA

HBsAg+/HBeAg+/HBV DNA <10 Y 217 163 tenofovir 345

HBsAg+/HBeAg neg/HBV DNA 24 Y 106 116 tenofovir 5

HBsAg+/HBeAg neg/HBV DNA undetectable Y 136 56 entecavir NA

HBsAg+/HBeAg neg/HBV DNA undetectable Y 203 40 entecavir 89

Abbreviations: NA, non-available; uk, unknown.

Table 3. Viral hepatitis status and anti-viral treatment among patients with hepatitis C (n = 23).

Anti-HCV and HCV RNA (IU/ml)) Known 
cirrhosis

ALT (U/L) AST (U/L) Anti-viral treatment Time between starting 
antiviral and ICI (months)

Anti-HCV+/RNA undetectable Y 64 87 IFN + Ribavirin 234

Anti-HCV+/no RNA not available Y 42 70 N NA

Anti-HCV+/no RNA not available Y 30 56 Ledipasvir-Sofosbuvir NA

Anti-HCV+/RNA undetectable Y 32 16 Ledipasvir-Sofosbuvir 18

Anti-HCV/RNA: 1800 000 Y 30 84 N

Anti-HCV+/no RNA not available Y 28 63 Ledipasvir-Sofosbuvir 28

Anti-HCV+/RNA: 812 000 Y 51 119 Ledipasvir-Sofosbuvir 18

Anti-HCV+/RNA undetectable Y 50 61 Ledipasvir-Sofosbuvir 37

Anti-HCV+/RNA: 149 000 N 103 97 N NA

Anti-HCV+/RNA 954 000 Y 139 250 IFN + Ledipasvir-Sofosbuvir 44

Anti-HCV+/RNA undetectable Y 62 80 Ledipasvir-Sofosbuvir 13

Anti-HCV+/RNA 25 700 Y 69 101 Ledipasvir-Sofosbuvir 9

Anti-HCV+/RNA undetectable Y 72 232 IFN + Ribavirin + Boceprevir NA

Anti-HCV+/RNA undetectable Y 41 39 Elbasvir-Grazoprevir NA

Y 48 46 N NA

Anti-HCV+/RNA not available N 30 33 IFN NA

Anti-HCV+/RNA undetectable Y 44 70 Sofosbuvir-Velpatasvir 24

Anti-HCV+/RNA undetectable Y 38 100 Ledipasvir-Sofosbuvir 55

Anti-HCV+/RNA undetectable N 20 15 N NA

Anti-HCV+/RNA: 190 000 Y 27 63 N NA

Anti-HCV+/RNA undetectable Y 37 42 IFN + Ledipasvir-Sofosbuvir NA

Anti-HCV+/no RNA not available Y 27 97 NA 7

Anti-HCV+/RNA undetectable N 140 107 IFN NA

Abbreviation: NA, non-available.
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or the need for systemic corticosteroids for management of 
irAEs,25,26 in our study we observed that patients with grade 
2 osteoarthritis and colitis had disease control even after sys-
temic use of steroids for management of irAEs. The patient 
with grade 2 osteoarthritis continued to have survival benefits 
4 years after the treatment with ICI was stopped.

In our study, 3.7% of patients had an objective responses 
and 48.1% had disease control. Few clinical trials have 
reported preliminary evidence of antitumor activity of ICIs 
in cancer patients with chronic viral hepatitis, and they com-
monly excluded patients with documented cirrhosis and 
advanced liver disease. For example, in CheckMate 459,10 a 
phase 3 trial of nivolumab as first-line therapy for advanced 
hepatocellular carcinoma, 19% of HBV infected and 17% of 
HCV-infected patients had objective response compared to 
12% in uninfected patients. Similar results were also reported 
in CheckMate 0408 study of nivolumab in patients with 
advanced HCC. Objective response was reported in 14% of 
HBV infected and 20% of HCV infected patients and clinical 
benefit in 55% and 66% of patients respectively. No patients 
had viral reactivation and adverse events were similar in 
patients with or without hepatitis.

The strength of our study is that we aimed to evaluate 
patients in a non-clinical trial setting, not only with viral 
hepatitis diagnosis but also with an advanced liver disease/
cirrhosis (almost 50% had a Child-Pugh score of 6 or more), 
multiple comorbidities, and prior lines of treatment (only 
12% were treatment naive). We found that ICIs in patients 
with chronic viral hepatitis (28 with advanced cirrhosis) 
and several comorbidities (median of 2) had an acceptable 
safety profile and none of the 33 patients developed hepati-
tis reactivation, hepatitis flare, or hepatic failure due to the 
treatment. Although this could be attributed in part to the 
anti-viral treatment they received for hepatitis based on eval-
uation by a hepatologist before starting the ICI treatment, our 
findings lend support to the hypothesis from earlier studies 

that ICIs could attenuate hepatitis B infection by activation 
of T-cell response, further implying that we may not expect 
viral hepatitis B flares.27 In this context, the need for systemic 
steroids and immunosuppressors for the treatment of irAEs 
may be the biggest concern for the risk of viral reactivation. 

Table 4. irAEs according to common terminology criteria for adverse 
events v5.0.

irAE Any grade Grade ≥3

Any 12 (39%) 2 (6%)

Rash 6 (18%) 0 (0%)

Diarrhea 2 (6%) 0 (0%)

Hypothyroidism 1 (3%) 0 (0%)

Arthritis 1 (3%) 0 (0%)

Lichenoid eruptions 1 (3%) 1 (3%)

Pneumonitis 1 (3%) 1 (3%)

Table 5. Best response by RECIST 1.1 and irRECIST in patients with 
hepatocellular cancer with chronic viral hepatitis (n = 27).

Best overall response N (%)

Complete response 0

Partial response 1 (3.7)

Stable disease 12 (44.4)

Progression of disease 13 (48.1)

Not evaluable 1 (3.7)

-60

-40

-20

0

20

40

60

80

100

120

140

160

)
%(

enilesab
morf

egnahC

Waterfall plot using irRECIST

Individual pa�ents

*

* PD in non-target lesions

Figure 2. Waterfall plot using irRECIST in patients with hepatocellular 
cancer with chronic viral hepatitis (n = 27).

Figure 3. Survival outcomes in 27 patients with hepatocellular carcinoma 
with chronic viral hepatitis on treatment with immune checkpoint 
inhibitor. (A) Progression-free survival and (B) overall survival.
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However, in our study, none of the 4 patients who received 
corticosteroids had a viral hepatitis reactivation or hepatitis 
flare. Further, one patient had a documented undetectable 
viral load a year after prolonged steroid use, suggesting that 
a history of chronic hepatitis and systemic use of steroids for 
the management of irAEs may not preclude this patient pop-
ulation from receiving ICI treatment. As it is unknown if a 
similar response and toxicity profile can be seen in patients 
with hepatitis B who have not received concurrent antivirals, 
it may be worth investigating if the practice of treating can-
cer patients with chronic viral hepatitis with antivirals prior 
to treatment with ICIs should become a standard of care, 
aligned to the current ASCO recommendation for hepatitis B 
virus screening and treatment before cancer treatment.20

There is no robust prospective data on ICI use in patients 
with advanced liver disease because the majority of previous 
studies6,8–10 required a Child-Pug class A, Eastern Cooperative 
Oncology Group performance status score of 0-1, adequate 
organ function, and stable hepatic disease status as evidenced 
by no history of hepatic encephalopathy, clinically significant 
ascites, and portal hypertension. Considering the possible 
benefit, we believe that these high-risk patients could be more 
widely included in future clinical trials.28

There are several limitations to our study. Considering the 
small sample and the retrospective nature, we acknowledge 
the possible biases, specifically regarding the documentation 
of the adverse events and availability of laboratory measures. 
Nevertheless, our study demonstrates that ICIs may be a 
therapeutic option with an acceptable safety profile and anti-
tumor activity that could be administered with close monitor-
ing in patients with cancer and advanced liver disease due to 
chronic hepatitis, which warrants further investigation.

Acknowledgments
Ann Sutton, Department of Scientific Publications at The 
University of Texas MD Anderson Cancer Center, provided 
editorial assistance.

Funding
This research was funded in part by the NCI Cancer Center 
Support Grant (CCSG) P30CA016672 (used the Biostatistics 
Resource Group).

Conflict of Interest
Harrys A. Torres is or has been the principal investigator for 
research grants from Gilead Sciences and Merck & Co., Inc., 
with all funds paid to MD Anderson Cancer Center, and is or 
has been a paid scientific advisor for Dynavax Technologies, 
AbbVie, Inc., Gilead Sciences, Janssen Pharmaceuticals, Inc., 
and Merck & Co., Inc.; MD Anderson Cancer Center is man-
aging the terms of these arrangements in accordance with its 
conflict-of-interest policies. Isabella C. Glitza Oliva reported 
grants to institution from BMS, Pfizer, and Merck, consulting 
fees from BMS, Pfizer, Novartis, and EnClear Therapeutics, 
honoraria from Novartis, and support for attending meet-
ings and/or travel from BMS. Sapna P. Patel reported insti-
tutional clinical trial support from Bristol Myers Squibb, 
Foghorn Therapeutics, Ideaya, InxMed, Lyvgen Biopharma, 
Novartis, Provectus Biopharmaceuticals, Seagen, Syntrix Bio, 
and TriSalus Life Sciences, honoraria for advisory board, data 

safety monitoring board, consultative role from Advance 
Knowledge in Healthcare, Bristol Myers Squibb, Cardinal 
Health, Castle Biosciences, Delcath, Immatics, Immunocore, 
Novartis, Replimune, and TriSalus Life Sciences. Nizar M. 
Tannir reported consulting/advisory relationships with Bristol- 
Myers-Squibb, Eisai Medical Research, Eli Lilly, Oncorena, 
and Merck Sharp & Dohme, research funding from Bristol- 
Myers-Squibb, Nektar Therapeutics, Arrowhead 
Pharmaceuticals, Novartis, and Calithera Bioscienses, hon-
oraria from Eisai Medical Research, Bristol-Myers-Squibb, 
Intellisphere, Oncorena, Merck Sharp & Dohme, Deka 
Biosciences, Calithera, Neoleukin, Exelixis, and Ono 
Pharmaceutical, and Scientific Advisory Committee member 
for Nektar Therapeutics, Pfizer, Oncorena, Eli Lilly, and Eisai 
Medical Research. Ahmed Omar Kaseb reported consulting re-
lationships with BMS, Merck, Bayer, Roche/Genentech, Eisai, 
and Exelixis and research support from BMS, Merck, Bayer, 
Roche/Genentech, Eisai, Exelixi, Immatics, and AdaptImmune. 
Mehmet Altan reported research funding (to institution) from 
Genentech, Nektar Therapeutics, Merck, GlaxoSmithKline, 
Novartis, Jounce Therapeutics, Bristol Myers Squibb, Eli Lilly, 
Adaptimmune, Shattuck Lab, and Gilead and serving as ad-
visory board member for GlaxoSmithKline, Shattuck Lab, 
Bristol Myers Squibb, and AstraZeneca. Aung Naing report-
ed research funding from NCI, EMD Serono, MedImmune, 
Healios Onc. Nutrition, Atterocor/Millendo, Amplimmune, 
ARMO BioSciences, Karyopharm Therapeutics, Incyte, 
Novartis, Regeneron, Merck, Bristol-Myers Squibb, Pfizer, 
CytomX Therapeutics, Neon Therapeutics, Calithera 
Biosciences, TopAlliance Biosciences, Eli Lilly, Kymab, 
PsiOxus, Arcus Biosciences, NeoImmuneTech, Immune-Onc 
Therapeutics, Surface Oncology, Monopteros Therapeutics, 
BioNTech SE, Seven & Eight Biopharma, SOTIO Biotech AG, 
and Tiantian; serving on advisory board for and consulting 
fees from Deka Biosciences, NGM Bio, PsiOxus Therapeutics, 
Immune-Onc Therapeutics, STCube Pharmaceuticals, 
OncoSec KEYNOTE-695, Genome & Company, CytomX 
Therapeutics, Nouscom, Merck Sharp & Dohme Corp, 
OncoNano, Servier, Lynx Health, AbbVie, and PsiOxus; trav-
el and accommodation expenses from ARMO BioSciences, 
NeoImmuneTech, and NGM Biopharmaceuticals; hono-
raria for speaking engagements fromAKH Inc, The Lynx 
Group, Society for Immunotherapy of Cancer (SITC), Korean 
Society of Medical Oncology (KSMO), Scripps Cancer Care 
Symposium, ASCO Direct Oncology Highlights, European 
Society for Medical Oncology (ESMO), and CME Outfitters. 
The other authors indicated no financial relationships.

Author Contributions
Conception/design: M.N., B.Y., H.A.T., B.A.S., A.N. Provision 
of study material or patients: H.A.T., L.S.W., B.P.G., I.C.G.O., 
N.M.T., A.O.K., M.A., S.S.L., E.M. Collection and/or assem-
bly of data: M.N., B.Y., B.E.N., H.R.F.D.P. V.A.T. Data analysis 
and interpretation: M.N., J.S., H.C.Z., B.A.S., A.N. Manuscript 
writing: M.N., B.A.S. Final approval of manuscript: All authors.

Data Availability
The datasets generated during and/or analyzed during the 
current study are available from the corresponding author on 
reasonable request.



The Oncologist, 2023, Vol. 28, No. 8 721

References
1.	 Brahmer J, Reckamp KL, Baas P, et al. Nivolumab versus 

docetaxel in advanced squamous-cell non-small-cell lung cancer. 
N Engl J Med. 2015;373:123-135. https://doi.org/10.1056/NEJ-
Moa1504627

2.	 Homet Moreno B, Ribas A. Anti-programmed cell death protein-1/
ligand-1 therapy in different cancers. Br J Cancer. 2015;112:1421-
1427. https://doi.org/10.1038/bjc.2015.124

3.	 Robert C, Long GV, Brady B, et al. Nivolumab in previously 
untreated melanoma without BRAF mutation. N Engl J Med. 
2015;372:320-330. https://doi.org/10.1056/NEJMoa1412082

4.	 Hajjar J. Cancer immunotherapy for the immunosuppressed: dis-
secting the conundrum of safety and efficacy. J Immunother Precis 
Oncol. 2019;2:53-54. https://doi.org/10.4103/jipo.jipo_15_19

5.	 Hajjar J. The immune system, cancer, and pathogens: it takes three 
to tango!. J Immunother Precis Oncol. 2021;4:33-34. https://doi.
org/10.36401/JIPO-21-X1

6.	 Sangro B, Gomez-Martin C, de la Mata M, et al. A clinical trial of 
CTLA-4 blockade with tremelimumab in patients with hepatocel-
lular carcinoma and chronic hepatitis C. J Hepatol. 2013;59:81-88. 
https://doi.org/10.1016/j.jhep.2013.02.022

7.	 Alkrekshi A, Tamaskar I. Safety of immune checkpoint inhibitors 
in patients with cancer and hepatitis C virus infection. Oncologist. 
2021;26:e827-e830. https://doi.org/10.1002/onco.13739

8.	 El-Khoueiry AB, Sangro B, Yau T, et al. Nivolumab in patients 
with advanced hepatocellular carcinoma (CheckMate 040): an 
open-label, non-comparative, phase 1/2 dose escalation and expan-
sion trial. Lancet. 2017;389:2492-2502. https://doi.org/10.1016/
S0140-6736(17)31046-2

9.	 Zhu AX, Finn RS, Edeline J, et al; KEYNOTE-224 inves-
tigators. Pembrolizumab in patients with advanced 
hepatocellular carcinoma previously treated with sorafenib (KEYNOTE- 
224): a non-randomised, open-label phase 2 trial. Lancet  
Oncol. 2018;19:940-952. https://doi.org/10.1016/S1470-2045(18) 
30351-6

10.	Yau T, Park J-W, Finn RS, et al. Nivolumab versus sorafenib in 
advanced hepatocellular carcinoma (CheckMate 459): a ran-
domised, multicentre, open-label, phase 3 trial. Lancet Oncol. 
2022;23:77-90. https://doi.org/10.1016/S1470-2045(21)00604-5

11.	Available from: https://ctep.cancer.gov/protocoldevelopment/elec-
tronic_applications/docs/ctcae_v5_quick_reference_5x7.pdf

12.	Terrault NA, Lok ASF, McMahon BJ, et al. Update on prevention, 
diagnosis, and treatment of chronic hepatitis B: AASLD 2018 hep-
atitis B guidance. Hepatology. 2018;67:1560-1599. https://doi.
org/10.1002/hep.29800

13.	Ghany MG, Morgan TR; AASLD-IDSA Hepatitis C Guidance 
Panel. Hepatitis C Guidance 2019 Update: American Associa-
tion for the Study of Liver Diseases-Infectious Diseases Society of 
America recommendations for testing, managing, and treating hep-
atitis C virus infection. Hepatology. 2020;71:686-721. https://doi.
org/10.1002/hep.31060

14.	Torres HA, Hosry J, Mahale P, et al. Hepatitis C virus reactiva-
tion in patients receiving cancer treatment: a prospective observa-
tional study. Hepatology. 2018;67:36-47. https://doi.org/10.1002/
hep.29344

15.	Navarro VJ, Senior JR. Drug-related hepatotoxicity. N Engl J Med. 
2006;354:731-739. https://doi.org/10.1056/NEJMra052270

16.	Eisenhauer EA, Therasse P, Bogaerts J, et al. New response evalu-
ation criteria in solid tumours: revised RECIST guideline (version 
1.1). Eur J Cancer. 2009;45:228-247. https://doi.org/10.1016/j.
ejca.2008.10.026

17.	Nishino M, Giobbie-Hurder A, Gargano M, et al. Developing a 
common language for tumor response to immunotherapy: immune- 
related response criteria using unidimensional measurements. Clin 
Cancer Res. 2013;19:3936-3943. https://doi.org/10.1158/1078- 
0432.CCR-13-0895

18.	Hwang JP, Yilmaz B. Reactivation of hepatitis B virus among 
patients with cancer receiving immunotherapy. J Immunother 
Precis Oncol. 2021;4:53-55. https://doi.org/10.36401/JIPO-20- 
19

19.	Burns EA, Muhsen IN, Anand K, et al. Hepatitis B virus reacti-
vation in cancer patients treated with immune checkpoint inhib-
itors. J Immunother. 2021;44:132-139. https://doi.org/10.1097/
CJI.0000000000000358

20.	Hwang JP, Somerfield MR, Alston-Johnson DE, et al. Hepatitis B 
virus screening for patients with cancer before therapy: American 
Society of Clinical Oncology Provisional clinical opinion update. 
J Clin Oncol. 2015;33:2212-2220. https://doi.org/10.1200/
JCO.2015.61.3745

21.	Nakamoto N, Cho H, Shaked A, et al. Synergistic reversal of intra-
hepatic HCV-specific CD8 T cell exhaustion by combined PD-1/
CTLA-4 blockade. PLoS Pathog. 2009;5:e1000313. https://doi.
org/10.1371/journal.ppat.1000313

22.	Magee DE, Hird AE, Klaassen Z, et al. Adverse event profile for 
immunotherapy agents compared with chemotherapy in solid 
organ tumors: a systematic review and meta-analysis of ran-
domized clinical trials. Ann Oncol. 2020;31:50-60. https://doi.
org/10.1016/j.annonc.2019.10.008

23.	Fujii T, Colen RR, Bilen MA, et al. Incidence of immune-related 
adverse events and its association with treatment outcomes: the 
MD Anderson Cancer Center experience. Invest New Drugs. 
2018;36:638-646. https://doi.org/10.1007/s10637-017-0534-0

24.	Schadendorf D, Wolchok JD, Hodi FS, et al. Efficacy and safety out-
comes in patients with advanced melanoma who discontinued treat-
ment with nivolumab and ipilimumab because of adverse events: a 
pooled analysis of randomized phase II and III trials. J Clin Oncol. 
2017;35:3807-3814. https://doi.org/10.1200/JCO.2017.73.2289

25.	Horvat TZ, Adel NG, Dang T-O, et al. Immune-related adverse 
events, need for systemic immunosuppression, and effects on sur-
vival and time to treatment failure in patients with melanoma 
treated with ipilimumab at memorial sloan kettering cancer cen-
ter. J Clin Oncol. 2015;33:3193-3198. https://doi.org/10.1200/
JCO.2015.60.8448

26.	Skribek M, Rounis K, Afshar S, et al. Effect of corticosteroids on 
the outcome of patients with advanced non-small cell lung can-
cer treated with immune-checkpoint inhibitors. Eur J Cancer. 
2021;145:245-254. https://doi.org/10.1016/j.ejca.2020.12.012

27.	Gane E, Verdon DJ, Brooks AE, et al. Anti-PD-1 blockade with 
nivolumab with and without therapeutic vaccination for virally sup-
pressed chronic hepatitis B: a pilot study. J Hepatol. 2019;71:900-
907. https://doi.org/10.1016/j.jhep.2019.06.028.

28.	Naing A, et al. Strategies for improving the management 
of immune-related adverse events. J ImmunoTher Cancer. 
2020;8:e001754. https://doi.org/10.1136/jitc-2020-001754.

https://doi.org/10.1056/NEJMoa1504627
https://doi.org/10.1056/NEJMoa1504627
https://doi.org/10.1038/bjc.2015.124
https://doi.org/10.1056/NEJMoa1412082
https://doi.org/10.4103/jipo.jipo_15_19
https://doi.org/10.36401/JIPO-21-X1
https://doi.org/10.1016/j.jhep.2013.02.022
https://doi.org/10.1002/onco.13739
https://doi.org/10.1016/S0140-6736(17)31046-2
https://doi.org/10.1016/S0140-6736(17)31046-2
https://doi.org/10.1016/S1470-2045(18)30351-6
https://doi.org/10.1016/S1470-2045(18)30351-6
https://doi.org/10.1016/S1470-2045(21)00604-5
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/docs/ctcae_v5_quick_reference_5x7.pdf
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/docs/ctcae_v5_quick_reference_5x7.pdf
https://doi.org/10.1002/hep.29800
https://doi.org/10.1002/hep.31060
https://doi.org/10.1002/hep.29344
https://doi.org/10.1002/hep.29344
https://doi.org/10.1056/NEJMra052270
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1158/1078-0432.CCR-13-0895
https://doi.org/10.1158/1078-0432.CCR-13-0895
https://doi.org/10.36401/JIPO-20-19
https://doi.org/10.36401/JIPO-20-19
https://doi.org/10.1097/CJI.0000000000000358
https://doi.org/10.1097/CJI.0000000000000358
https://doi.org/10.1200/JCO.2015.61.3745
https://doi.org/10.1200/JCO.2015.61.3745
https://doi.org/10.1371/journal.ppat.1000313
https://doi.org/10.1016/j.annonc.2019.10.008
https://doi.org/10.1007/s10637-017-0534-0
https://doi.org/10.1200/JCO.2017.73.2289
https://doi.org/10.1200/JCO.2015.60.8448
https://doi.org/10.1200/JCO.2015.60.8448
https://doi.org/10.1016/j.ejca.2020.12.012
https://doi.org/10.1016/j.jhep.2019.06.028
https://doi.org/10.1136/jitc-2020-001754

