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Absence of a standardized therapeutic consensus
The expanding use of immune checkpoint inhibitors (ICIs) in 
advanced malignancies, including hepatocellular carcinoma 
(HCC), has been accompanied by a rise in immune-related 
hepatotoxicity. Checkpoint inhibitor–induced liver injury (ChI-
LI) is linked to significant diagnostic and therapeutic chal-
lenges, especially in patients with pre-existing liver disease. 
Despite the availability of major guidelines from the American 
Society of Clinical Oncology (ASCO), the European Society 
for Medical Oncology (ESMO), the Society for Immunother-
apy of Cancer (SITC), and the American Gastroenterological 
Association (AGA), a standardized treatment consensus re-
mains elusive.1–6 Key areas of divergence include thresholds 
for immunosuppression, the role of histological confirmation, 
second-line therapies, and re-exposure criteria. While corti-
costeroids remain first-line therapy, 20–30% of patients, par-
ticularly those with cholestatic or autoimmune-like injury, are 
steroid-refractory. Second-line agents such as mycopheno-
late mofetil (MMF) are commonly used, though data remain 
limited.1–6 Ursodeoxycholic acid (UDCA) has shown promise 
in cholestatic liver toxicity with recent retrospective data re-
porting good tolerance and favorable outcomes.1 Rechallenge 
with ICIs remains controversial but is increasingly consid-
ered in selected patients. Recurrence rates vary from 22% to 
31%, with most relapses being mild.1–6 Histological features, 
ANA titers, and autoimmune comorbidities may predict recur-
rence risk. In patients with HCC and cirrhosis, hepatotoxicity 
is harder to differentiate from tumor progression or other eti-
ologies, underscoring the importance of biopsy and multidis-
ciplinary evaluation.1,2,3,6 As evidence grows, re-evaluating 
current paradigms, especially permanent discontinuation of 
ICIs, may be warranted. Future studies must clarify thera-
peutic algorithms and rechallenge safety to optimize out-
comes in this complex population.

The increasing use of ICIs for the treatment of advanced 
malignancies, including HCC, has led to a parallel rise in im-
mune-related adverse events. Among these, hepatotoxicity 
presents a unique clinical dilemma, particularly in patients 
with underlying liver disease. Despite a growing body of lit-
erature on ChILI, significant controversies persist regarding 
the indications for initiating therapy and the expected re-
sponse rates, especially across different clinical guidelines.

Although the diagnostic criteria for drug-induce liver in-
jury (DILI) are clearly established and are also relevant for 
ChILI (AST and/or ALT > 5 × ULN and ALP > 2 × ULN), dis-
crepancies in grading systems, therapeutic thresholds, and 
response evaluation criteria remain in clinical practice.

Diagnostic criteria are inconsistent across studies, with 
over 50 liver-related terms used in pharmacovigilance data-
bases. Real-world data often differ from clinical trial results 
due to diverse patient populations. Differentiating ChILI from 
tumor progression or drug interactions remains a key diag-
nostic challenge. Combination therapies with chemotherapy 
or targeted agents can increase hepatic susceptibility and 
make it more vulnerable to the impact of different types of 
liver damage.1

ChILI is typically graded using the Common Terminology 
Criteria for Adverse Events (CTCAE), with most guidelines 
recommending corticosteroid therapy for grade 2 and 3 
hepatitis. However, the exact thresholds for initiating immu-
nosuppression, the choice of second-line agents, and rec-
ommendations for ChILI rechallenge differ notably between 
major societies such as ASCO,2 ESMO,3 SITC,4 organ-specific 
bodies like AGA,5 and the National Comprehensive Cancer 
Network (NCCN).6

Oncology-driven guidelines generally adopt a more aggres-
sive approach to the management of ChILI, recommending 
earlier initiation of corticosteroids and faster escalation to ad-
ditional immunosuppressive therapies. For example, ASCO 
advises starting prednisone at 0.5–1 mg/kg/day as early as 
grade 2 toxicity without improvement within three to five 
days—escalating to 1–2 mg/kg for grade ≥3—and adding 
MMF if no improvement occurs.2 Similarly, SITC guidance is in 
concordance with early corticosteroid initiation and rapid in-
tensification but emphasizes obtaining histological confirma-
tion before advancing to second-line treatment.4 ESMO and 
NCCN adopt a more conservative stance, allowing observation 
of some asymptomatic grade 2 cases with stable liver function 
and reserving corticosteroids for patients who develop eleva-
tions after ICI is held; however, it is not clear which of these 
patients develop grade 3 injury.3,6 Despite these slight dif-
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ferences, a common trend among oncology-based guidelines 
is a stringent stance toward rechallenge, with the exception 
of NCCN, which only considers permanent discontinuation for 
grade 4; all the other guidelines do not consider rechallenge 
beyond grade 2. In addition, they approve the use of sec-
ond-line agents, often without solid evidence to support their 
safety or efficacy in immune-mediated hepatitis (Table 1).1,2–6

One of the main sources of controversy is the variability 
in reported response rates to corticosteroid therapy. While 
most guidelines report that 70–80% of patients respond to 
corticosteroids, real-world data indicate that a substantial 
subset may be steroid-refractory or relapse after tapering.7,8 
Steroid-refractory immune-related hepatotoxicity may arise 
through several mechanisms. In a subset of patients, the 
injury reflects more severe immune activation, with intense 
T-cell–mediated hepatocellular damage that exceeds the 
anti-inflammatory effect of corticosteroids. In other cases, 
the lack of response is associated with atypical histological 
patterns, particularly cholangitic or mixed patterns, including 
immune-mediated sclerosing cholangitis and small-duct duc-
topenia, which are characteristically less steroid-responsive 
than classical hepatocellular hepatitis. Delayed recognition of 
hepatotoxicity or late initiation of corticosteroid therapy may 
also allow prolonged uncontrolled inflammation, thereby re-
ducing the likelihood of biochemical recovery. Furthermore, 
patients with underlying liver disease, such as cirrhosis, stea-
tohepatitis, or chronic viral hepatitis, often show a blunted 
response to immunosuppression. Finally, in a proportion of 
cases, the injury may be driven by immune mechanisms in-
dependent of PD-1 or CTLA-4 blockade, involving alternative 
immune checkpoints or innate immune pathways, which limit 
the efficacy of corticosteroid therapy.

Liver biopsy can play an important role in diagnostic sup-

port. Histologically, ICI-induced hepatitis is characterized by 
predominantly centrilobular necrosis and an acute pattern of 
inflammation, rather than portal or periportal activity. Lobular 
hepatitis is indistinguishable from autoimmune hepatitis. The 
lobular infiltrate consists mainly of CD8+ T cells, with a rela-
tive absence of CD4+ T cells.9 Nevertheless, guidelines differ 
in how they incorporate histology into treatment decisions. 
ASCO and ESMO consider biopsy optional, whereas SITC and 
AGA increasingly advocate for histopathological assessment, 
particularly in cases of atypical or prolonged injury.2–5

Interestingly, recommendations from the Spanish Asso-
ciation for the Study of the Liver1 state that for patients who 
develop grade 3 or 4 hepatitis related to ChILI, the panel 
suggests discontinuing ICI therapy and initiating prednisone 
at a dose of 0.5–1 mg/kg/day. In selected patients with to-
tal bilirubin levels below 2.5 mg/dL, initiation of prednisone 
may be postponed, pending reassessment of liver function. 
In patients with grade 3 or 4 ChILI with bilirubin levels > 2.5 
mg/dL and an INR > 1.5 (with or without hepatic encepha-
lopathy), the panel recommends withholding treatment and 
starting prednisone (1–2 mg/kg/day) in combination with 
MMF or tacrolimus.1

Beyond corticosteroids, the role of second-line agents re-
mains uncertain. MMF is the most frequently recommended 
option, but response rates are inconsistent, and controlled 
trials are lacking. Infliximab is generally contraindicated due 
to concerns about exacerbating liver injury.2,3 However, in 
the most reported experience, infliximab treatment did not 
cause hepatotoxicity and resulted in sustained clinical re-
sponse in nine of ten patients.10 These data challenge earlier 
concerns about TNF-α blockade in the setting of liver injury 
and support its consideration as a second-line therapy. The 
evidence remains insufficient, underscoring the need for fur-

Table 1.  Comparison of the guidelines’ recommendations for checkpoint inhibitor–induced liver injury (ChILI)

Guide-
line

Indication for 
corticosteroids Liver biopsy Second-line therapy ICI rechallenge

ASCO2 Start at Grade 2 
without improve-
ment in 3–5 days 
(0.5–1 mg/k/d)

For steroid-refrac-
tory patients or 
concerns about dif-
ferential diagnosis

Consider adding azathio-
prine or mycophenolate

Allowed after complete resolution of 
Grade 2, without steroids or less than 
10 mg/day. Consider permanently 
discontinuing ICI for Grades 3 and 4

ESMO3 Start at Grade 2 
if ALT/AST rise 
when rechecked

Selective use 
in more severe 
hepatitis (Grade 
3 or more)

MMF (1,000 mg twice 
daily), tocilizumab (8 mg/
kg), tacrolimus, aza-
thioprine, cyclosporine, or 
anti-thymocyte globulin

ICI may be resumed after resolu-
tion grade 1 or 2, and CS tapering to 
below 10 mg/day. For grade 3 or 4, ICI 
should be permanently discontinued

SITC4 Similar to ASCO, 
faster steroid 
escalation

Recommended 
in persistent or 
atypical cases

MMF Permitted if resolved and 
no contraindications

AGA5 Grade ≥2, but 
tailored in cirrhosis

Strongly encour-
aged, especially 
in cirrhosis

Consider alternative agents: 
MMF, tacrolimus, or azathio-
prine. Anti-thymocyte glob-
ulin in fulminant hepatitis

Generally discouraged after Grade ≥3 
or second-line immunosuppression

AEEH1 Grade 3 or higher Grade ≥ 3 not 
improving after 
ICI with-drawal

MMF 1,000 mg every 12 
h and/or tacrolimus

Grade 3 or 4, rechallenge should 
be considered after appropri-
ate risk-benefit assessment

NCCN6 Start at Grade 2 
without improve-
ment or worsen-
ing after 3–7 days 
of holding ICI

Grade ≥ 3 if no 
contraindications

Consider adding MMF or 
tacrolimus; if refractory, 
consider tocilizumab or 
steroid-sparing immu-
nosuppressive therapy

Following Grade 2, after ALT/AST 
return to normal, and steroids dose 
<10 mg/day. Permanently discontinua-
tion in G4 liver dysfunction or perma-
nent biliary stricture requiring ERCP

MMF, mycophenolate mofetil; ERCP, endoscopic retrograde cholangiopancreatography. AEEH, Asociación Española para el Estudio del Hígado; ASCO, American Society 
of Clinical Oncology, ESMO, European Society for Medical Oncology; SITC, Society for Immunotherapy of Cancer; AGA, American Gastroenterological Association; NCCN, 
National Comprehensive Cancer Network; ICI, Immune checkpoint Inhibitor.
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ther prospective evaluation.
According to the DILI International Expert Working Group 

score, a potential role of plasma exchange in patients with 
severe DILI could be an interesting option.11

Hountondji L et al.12 conducted a multicenter retrospective 
study of 27 patients who received first-line UDCA monother-
apy. Clinical data were collected from the time of diagnosis 
through week 52, with evaluation of liver enzyme normali-
zation, recurrence, and clinical outcomes. Treatment with 
UDCA alone resulted in biochemical improvement in 81.5% 
of patients, with a mean time to response of 39.3 days. Most 
cases (77.8%) were classified as severe cholestatic hepatitis 
induced by ICIs (CTCAE grade ≥ 3). Macroscopic bile duct 
injury was identified in 37% of patients and was significantly 
associated with higher recurrence rates (75%, p < 0.001). All 
patients with recurrent DILI subsequently developed chronic 
liver disease. Rechallenge with ICIs was attempted in 52% of 
cases, with relapse occurring in 23% of them. These authors 
concluded that UDCA monotherapy may represent a suitable 
alternative to corticosteroid-based regimens in the manage-
ment of cholestatic ChILI. However, this finding appears to 
be insufficient evidence, particularly when bile duct injury 
is present. The combination of UDCA and systemic corticos-
teroids rather than UDCA alone appears to be the safest op-
tion. A larger number of patients is needed to conclude that 
monotherapy with UDCA could benefit this group of patients.

Regarding the overall incidence of ChILI in HCC, it ranges 
from 5% to 20%, with higher-grade transaminase elevations 
occurring in approximately 3–9% of patients.13,14 The risk ap-
pears to be higher with combination regimens (e.g., atezoli-
zumab plus bevacizumab or nivolumab plus ipilimumab) than 
with monotherapy, as observed in other tumor types.15 Im-
portantly, in patients with underlying cirrhosis, distinguishing 
hepatotoxicity from tumor progression, viral hepatitis flare, or 
ischemic hepatitis remains diagnostically challenging. These 
findings contribute to delays in the initiation of immunosup-
pressive therapy and may worsen outcomes. These agents 
indicated in cirrhotic patients with concomitant HCC remain 
a critical and emerging area of investigation, largely due to 
the lack of well-documented evidence regarding the behavior 
and safety of these compounds in the context of underlying 
chronic liver disease. The rate of non-response to corticoster-
oid therapy is variable, ranging from 15% to 30%.16–24

Clinical dilemmas in reintroducing immune check-
point inhibitors
According to established guidelines, re-exposure to a drug 
following an episode of DILI should generally be avoided, par-
ticularly in cases characterized by immunoallergic features or 
severe hepatotoxicity, due to the high risk of triggering a more 
severe or even life-threatening recurrence. Consequently, in-
ternational recommendations advocate for the permanent 
discontinuation of ICIs after grade 3 or 4 hepatotoxicity.2,11

However, a point of divergence is the timing and safety 
of ChILI rechallenge following hepatotoxicity. ASCO and SITC 
permit reintroduction of immunotherapy after complete reso-
lution of grade 2 hepatitis or lower, provided there is no al-
ternative etiology and liver function has normalized.2,4 ESMO, 
however, recommends caution in rechallenge and suggests 
individualized decision-making, particularly in patients with a 
prior episode of grade 3 or higher toxicity.3 The AGA guideline 
expresses greater concern in patients with underlying cirrho-
sis or those who require second-line immunosuppression, in 
whom the risk-benefit ratio of re-treatment is less favorable.5

However, the association between the occurrence of im-
mune-related adverse events and improved oncological out-

comes (objective response rate, progression-free survival, 
overall survival) is well documented in multiple systemat-
ic reviews and meta-analyses across tumor types and ICI 
classes.25,26

We have to keep in mind that for many oncology patients, 
therapeutic alternatives may be extremely limited, render-
ing re-exposure to ChILI a potentially necessary strategy. 
With the rapid expansion in the use of these compounds 
and the accumulation of clinical experience, emerging data 
suggest that the traditional paradigm of permanent discon-
tinuation may warrant reconsideration, at least within this 
specific context.

Recent evidence regarding hepatic outcomes following 
ChILI rechallenge after immune-related hepatitis indicates a 
lower recurrence rate than previously anticipated, with re-
ported recurrence rates ranging between 23% and 35%.27–29 
Figure 1 describes the steps of ChILI-induced liver damage, 
and Table 2 shows different studies assessing re-exposure 
after ChILI,21,28–30 analyzing the main variables on this topic, 
such as the pattern of liver damage, predictors, and severity 
of recurrence.

Across the available cohorts, rechallenge with ICIs after 
an initial episode of ChILI results in recurrent hepatitis in 
approximately 20–35% of patients, with remarkable con-
sistency across heterogeneous study designs, cancer types, 
and ICI regimens. Most studies demonstrate that recurrent 
events are generally mild to moderate in severity and tend 
to resemble the index presentation rather than progress to 
fulminant liver failure. Importantly, fatal recurrences were 
not reported in any of the included cohorts, supporting the 
overall feasibility of re-exposure in selected patients.

The only prospective study to date focused on ICI rein-
troduction included 23 patients who had experienced prior 
grade 3 or 4 immune-mediated hepatitis (19 with grade 3 
and 4 with grade 4, according to CTCAE v4). Upon re-ex-
posure—predominantly to the same ICI agent—8 patients 
(35%) experienced recurrent hepatitis, which was gener-
ally manageable and did not result in excess mortality. All 
patients underwent thorough evaluation to exclude other 
causes of liver enzyme elevation. Except for one case, the 
severity of the recurrent hepatitis was comparable to the ini-
tial episode. Among those with recurrence, two patients de-
veloped concomitant colitis, and two developed hypophysitis 
as new immune-related adverse events. Notably, none of 
the patients with prior grade 4 hepatitis nor any of the four 
patients who had not received corticosteroids experienced 
relapse. Concomitant corticosteroid use was not associated 
with a reduced risk of recurrence. The only factors signifi-
cantly associated with recurrence were elevated ANA titers 
and the presence of underlying autoimmune disease. Inter-
estingly, patients who experienced recurrence also demon-
strated improved oncologic outcomes.27

In a multicenter, retrospective study, Patrinely et al.29 de-
scribed a cohort of 91 patients (58.6%) in which the pa-
tients did not resume ICI therapy after the initial episode of 
ChILI. Among the 66 individuals who were rechallenged, 40 
with prior grade 1–2 injury and 26 with grade 3–4, recur-
rence occurred in only 25.8% (n = 17) (Table 2). Overall, 
this multi-institutional study demonstrates that ChILI is gen-
erally associated with favorable clinical outcomes, although 
management often necessitated treatment interruption, ad-
ministration of high-dose corticosteroids, and, in some cases, 
escalation to second-line immunosuppression. Re-exposure 
to ICIs resulted in a relatively low but clinically meaningful 
rate of hepatitis recurrence.

Similarly, Hountondji et al.28 reported a 23% recurrence 
rate of ChILI among 51 rechallenged patients (37 of whom 
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had experienced grade ≥ 3 hepatitis). At the time of rechal-
lenge, 35 patients remained under treatment for ChILI, 29 
with corticosteroids (with or without UDCA), 5 with UDCA 
alone, and one with MMF. Neither the initial hepatitis pattern, 
type of ICI, nor presence of autoantibodies correlated with 
an increased risk of recurrence.

Collectively, this growing body of evidence supports the 
feasibility of ChILI rechallenge in selected patients, with rela-
tively low recurrence rates and predominantly mild relapses. 
For patients with limited therapeutic options, this approach 
offers a path to maintain potentially life-prolonging immu-

notherapy. However, the decision to reintroduce ICI thera-
py must be carefully balanced against the risk of recurrent 
hepatitis or new immune-related adverse events, especially 
in patients with a durable complete response, where the ex-
pected therapeutic benefit may be marginal. These decisions 
underscore the importance of multidisciplinary evaluation 
and individualized patient management.

In summary, we have to keep in mind that major clini-
cal guidelines differ significantly in their criteria for initiating 
therapy, dependence on histological confirmation, expecta-
tions regarding treatment response, and recommendations 

Table 2.  Studies assessing re-exposure to checkpoint inhibitors after ChILI

Author/
Year

Study 
design

N with 
initial 
ChILI

N 
rechal-
lenged

Type of 
ICI rein-
troduced

Recurrent 
hepati-
tis (%)

Severity 
of recur-
rence

Predictors 
of recur-
rence

Notes

Patrinely 
et al., 
202129

Multi-
center 
retro-
spective

145 66 Same ICI as 
initial episode 
(PD-1, PD-L1, 
CTLA-4)

25.8% 
(17/66)

Similar to 
the index 
event

None 
identified

One of the largest 
cohorts; includes 
various cancers; 
standardized grading

Houn-
tondji 
et al., 
202428

Multi-
center 
retro-
spective

51 51 PD-1 or 
PD-L1

23% Mostly 
mild; 
no fatal 
cases

Cholestatic 
injury asso-
ciated with 
recurrence

Focused on choles-
tatic ChILI; includes 
UDCA-first strategy

Peera-
phatdit 
et al., 
202030

Retro-
spective

36 14 PD-1/PD-L1 28% Similar to 
or milder 
than 
initial

None 
formally 
identified

Early key contribution; 
Clinical and epide-
miological approach

Simonag-
gio et al., 
201921

Multi-
center

93 (all 
irAEs; 22 
hepatitis)

22 PD-1/PD-L1 17% Mild None 
identified

Not liver-specific; 
includes mul-
tiorgan irAEs

ChILI, checkpoint inhibitor–induced liver injury; PD-1, Programmed cell death protein 1; PD-L1, Programmed death-ligand 1; CTLA-4 Cytotoxic T-lymphocyte–associ-
ated protein 4; UDCA, Ursodeoxicolic acid; irAEs; immune-related Adverse Events.

Fig. 1.  Inhibition of programmed cell death protein 1 (PD-1), programmed death-ligand 1 (PD-L1), and cytotoxic T-lymphocyte–associated protein 4 
(CTLA-4) removes immune inhibitory checkpoints, thereby allowing expansion of effector T cells. The subsequent release of pro-inflammatory cytokines—
tumor necrosis factor-α (TNF-α), interferon-γ (IFN-γ), and interleukin-6 (IL-6)—together with activation of Kupffer cells, promotes hepatocyte apoptosis and bile duct 
injury, accounting for the hepatocellular and cholangitic patterns observed in checkpoint inhibitor–induced liver injury (ChILI). ↓, decrease; ↑, increase.
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for ICI rechallenge. These discrepancies reflect both the 
scarcity of high-level evidence and the complex interactions 
between immune modulation, tumor biology, and underlying 
liver disease.

In patients with HCC and underlying cirrhosis, the use of 
ICIs poses a unique challenge. While ICIs offer critical thera-
peutic benefits in HCC, the risk of hepatotoxicity, particularly 
in cirrhotic patients, demands a rigorous risk-benefit assess-
ment.

There remains a critical need for consensus on the optimal 
diagnostic and therapeutic approach in this population, espe-
cially concerning the role of liver biopsy, criteria for initiating 
immunosuppression, and the safety of ChILI rechallenge.

Funding
None to declare.

Conflict of interest
FB has been an Editorial Board Member of Journal of Clinical 
and Translational Hepatology since 2018. The other author 
has no conflict of interests related to this publication.

Author contributions
Both FB and NH contributed to the design of tables and fig-
ure as well as literature research and manuscript writing. All 
authors have approved the final version and publication of 
the manuscript.

References
[1]	 Riveiro-Barciela M, Carballal S, Díaz-González Á, Mañosa M, Gallego-Plazas 

J, Cubiella J, et al. Management of liver and gastrointestinal toxicity in-
duced by immune checkpoint inhibitors: Position statement of the AEEH-
AEG-SEPD-SEOM-GETECCU. Gastroenterol Hepatol 2024;47(4):401–432. 
doi:10.1016/j.gastrohep.2023.10.009, PMID:38228461.

[2]	 Schneider BJ, Naidoo J, Santomasso BD, Lacchetti C, Adkins S, Anadkat 
M, et al. Management of Immune-Related Adverse Events in Patients 
Treated With Immune Checkpoint Inhibitor Therapy: ASCO Guideline Up-
date. J Clin Oncol 2021;39(36):4073–4126. doi:10.1200/JCO.21.01440, 
PMID:34724392.

[3]	 Haanen J, Obeid M, Spain L, Carbonnel F, Wang Y, Robert C, et al. Manage-
ment of toxicities from immunotherapy: ESMO Clinical Practice Guideline 
for diagnosis, treatment and follow-up. Ann Oncol 2022;33(12):1217–
1238. doi:10.1016/j.annonc.2022.10.001, PMID:36270461.

[4]	 Puzanov I, Diab A, Abdallah K, Bingham CO 3rd, Brogdon C, Dadu R, et 
al. Managing toxicities associated with immune checkpoint inhibitors: con-
sensus recommendations from the Society for Immunotherapy of Can-
cer (SITC) Toxicity Management Working Group. J Immunother Cancer 
2017;5(1):95. doi:10.1186/s40425-017-0300-z, PMID:29162153.

[5]	 Dougan M, Wang Y, Rubio-Tapia A, Lim JK. AGA Clinical Practice Update 
on Diagnosis and Management of Immune Checkpoint Inhibitor Colitis 
and Hepatitis: Expert Review. Gastroenterology 2021;160(4):1384–1393. 
doi:10.1053/j.gastro.2020.08.063, PMID:33080231.

[6]	 National Comprehensive Cancer Network (NCCN). Management of immune 
checkpoint inhibitor-related toxicities. Version 1.2026. [Cited on November 
25, 2025] Available from: https://www.nccn.org/guidelines/guidelines-det
ail?category=3&id=1548.

[7]	 De Martin E, Michot JM, Papouin B, Champiat S, Mateus C, Lambotte O, 
et al. Characterization of liver injury induced by cancer immunotherapy 
using immune checkpoint inhibitors. J Hepatol 2018;68(6):1181–1190. 
doi:10.1016/j.jhep.2018.01.033, PMID:29427729.

[8]	 Spain L, Diem S, Larkin J. Management of toxicities of immune check-
point inhibitors. Cancer Treat Rev 2016;44:51–60. doi:10.1016/j.ctrv. 
2016.02.001, PMID:26874776.

[9]	 Hagiwara S, Watanabe T, Kudo M, Minaga K, Komeda Y, Kamata K, et 
al. Clinicopathological analysis of hepatic immune-related adverse events 
in comparison with autoimmune hepatitis and graft-versus host disease. 
Sci Rep 2021;11(1):9242. doi:10.1038/s41598-021-88824-1, PMID:339 
27311.

[10]	Burri E, Mangana J, Cheng PF, Schneider A, Weber A, Dummer R, et al. Inf-
liximab in steroid-refractory immune-related hepatitis does not demonstrate 
hepatotoxicity and may shorten time on steroids. J Immunother Cancer 

2024;12(7):e008074. doi:10.1136/jitc-2023-008074, PMID:38969522.
[11]	European Association for the Study of the Liver. EASL Clinical Practice 

Guidelines: Drug-induced liver injury. J Hepatol 2019;70(6):1222–1261. 
doi:10.1016/j.jhep.2019.02.014, PMID:30926241.

[12]	Hountondji L, Faure S, Palassin P, Pageaux GP, Maria ATJ, Meunier L. Urso-
deoxycholic Acid Alone Is Effective and Safe to Treat Cholestatic Checkpoint 
Inhibitor-Induced Liver Injury. Liver Int 2025;45(5):e70073. doi:10.1111/
liv.70073, PMID:40198079.

[13]	El-Khoueiry AB, Sangro B, Yau T, Crocenzi TS, Kudo M, Hsu C, et al. 
Nivolumab in patients with advanced hepatocellular carcinoma (CheckMate 
040): an open-label, non-comparative, phase 1/2 dose escalation and ex-
pansion trial. Lancet 2017;389(10088):2492–2502. doi:10.1016/S0140-
6736(17)31046-2, PMID:28434648.

[14]	Cheng AL, Qin S, Ikeda M, Galle PR, Ducreux M, Kim TY, et al. Updated 
efficacy and safety data from IMbrave150: Atezolizumab plus bevaci-
zumab vs. sorafenib for unresectable hepatocellular carcinoma. J Hepatol 
2022;76(4):862–873. doi:10.1016/j.jhep.2021.11.030, PMID:34902530.

[15]	Finn RS, Ryoo BY, Merle P, Kudo M, Bouattour M, Lim HY, et al. Pem-
brolizumab As Second-Line Therapy in Patients With Advanced Hepato-
cellular Carcinoma in KEYNOTE-240: A Randomized, Double-Blind, Phase 
III Trial. J Clin Oncol 2020;38(3):193–202. doi:10.1200/JCO.19.01307, 
PMID:31790344.

[16]	Dolladille C, Ederhy S, Sassier M, Cautela J, Thuny F, Cohen AA, et al. 
Immune Checkpoint Inhibitor Rechallenge After Immune-Related Ad-
verse Events in Patients With Cancer. JAMA Oncol 2020;6(6):865–871. 
doi:10.1001/jamaoncol.2020.0726, PMID:32297899.

[17]	Liu Z, Zhu Y, Xie H, Zou Z. Immune-mediated hepatitis induced by immune 
checkpoint inhibitors: Current updates and future perspectives. Front 
Pharmacol 2023;13:1077468. doi:10.3389/fphar.2022.1077468, PMID: 
36699050.

[18]	Jiang Y, Li R, Li X, Zhang N. Risk Factors of Immune-Mediated Hepatotoxic-
ity Induced by Immune Checkpoint Inhibitors in Cancer Patients: A Sys-
tematic Review and Meta-Analysis. Curr Oncol 2024;31(11):7129–7143. 
doi:10.3390/curroncol31110525, PMID:39590156.

[19]	Fontana RJ, Liou I, Reuben A, Suzuki A, Fiel MI, Lee W, et al. AASLD 
practice guidance on drug, herbal, and dietary supplement-induced liv-
er injury. Hepatology 2023;77(3):1036–1065. doi:10.1002/hep.32689, 
PMID:35899384.

[20]	Cheung V, Gupta T, Payne M, Middleton MR, Collier JD, Simmons A, et al. 
Immunotherapy-related hepatitis: real-world experience from a tertiary 
centre. Frontline Gastroenterol 2019;10(4):364–371. doi:10.1136/flgas-
tro-2018-101146, PMID:31656561.

[21]	Simonaggio A, Michot JM, Voisin AL, Le Pavec J, Collins M, Lallart A, et al. 
Evaluation of Readministration of Immune Checkpoint Inhibitors After Im-
mune-Related Adverse Events in Patients With Cancer. JAMA Oncol 2019; 
5(9):1310–1317. doi:10.1001/jamaoncol.2019.1022, PMID:31169866.

[22]	Smith MK, Chan Y, Suo AE, Shaheen AA, Congly SE, Tandon P, et al. Clini-
cal Course and Treatment Implications of Combination Immune Check-
point Inhibitor-Mediated Hepatitis: A Multicentre Cohort. J Can Assoc 
Gastroenterol 2021;5(1):39–47. doi:10.1093/jcag/gwab019, PMID:351 
18226.

[23]	Zhu AX, Finn RS, Edeline J, Cattan S, Ogasawara S, Palmer D, et al. Pem-
brolizumab in patients with advanced hepatocellular carcinoma previously 
treated with sorafenib (KEYNOTE-224): a non-randomised, open-label 
phase 2 trial. Lancet Oncol 2018;19(7):940–952. Erratum in: Lancet Oncol 
2018;19(9):e440. doi: 10.1016/S1470-2045(18)30612-0. doi:10.1016/S14 
70-2045(18)30351-6, PMID:29875066.

[24]	Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim TY, et al. Atezoli-
zumab plus Bevacizumab in Unresectable Hepatocellular Carcinoma. N 
Engl J Med 2020;382(20):1894–1905. doi:10.1056/NEJMoa1915745, 
PMID:32402160.

[25]	Zhou X, Yao Z, Yang H, Liang N, Zhang X, Zhang F. Are immune-related 
adverse events associated with the efficacy of immune checkpoint inhibi-
tors in patients with cancer? A systematic review and meta-analysis. BMC 
Med 2020;18(1):87. doi:10.1186/s12916-020-01549-2.

[26]	Hussaini S, Chehade R, Boldt RG, Raphael J, Blanchette P, Maleki Var-
eki S, et al. Association between immune-related side effects and effi-
cacy and benefit of immune checkpoint inhibitors - A systematic review 
and meta-analysis. Cancer Treat Rev 2021;92:102134. doi:10.1016/j.
ctrv.2020.102134, PMID:33302134.

[27]	Riveiro-Barciela M, Barreira-Díaz A, Callejo-Pérez A, Muñoz-Couselo E, 
Díaz-Mejía N, Díaz-González Á, et al. Retreatment With Immune Check-
point Inhibitors After a Severe Immune-Related Hepatitis: Results From a 
Prospective Multicenter Study. Clin Gastroenterol Hepatol 2023;21(3):732–
740. doi:10.1016/j.cgh.2022.03.050.

[28]	Hountondji L, Ferreira De Matos C, Lebossé F, Quantin X, Lesage C, 
Palassin P, et al. Clinical pattern of checkpoint inhibitor-induced liver in-
jury in a multicentre cohort. JHEP Rep 2023;5(6):100719. doi:10.1016/j.
jhepr.2023.100719, PMID:37138674.

[29]	Patrinely JR Jr, McGuigan B, Chandra S, Fenton SE, Chowdhary A, Kennedy 
LB, et al. A multicenter characterization of hepatitis associated with im-
mune checkpoint inhibitors. Oncoimmunology 2021;10(1):1875639. doi:1
0.1080/2162402X.2021.1875639.

[30]	Peeraphatdit TB, Wang J, Odenwald MA, Hu S, Hart J, Charlton MR. Hepa-
totoxicity From Immune Checkpoint Inhibitors: A Systematic Review 
and Management Recommendation. Hepatology 2020;72(1):315–329. 
doi:10.1002/hep.31227, PMID:32167613.

https://doi.org/10.1016/j.gastrohep.2023.10.009
http://www.ncbi.nlm.nih.gov/pubmed/38228461
https://doi.org/10.1200/JCO.21.01440
http://www.ncbi.nlm.nih.gov/pubmed/34724392
https://doi.org/10.1016/j.annonc.2022.10.001
http://www.ncbi.nlm.nih.gov/pubmed/36270461
https://doi.org/10.1186/s40425-017-0300-z
http://www.ncbi.nlm.nih.gov/pubmed/29162153
https://doi.org/10.1053/j.gastro.2020.08.063
http://www.ncbi.nlm.nih.gov/pubmed/33080231
https://www.nccn.org/guidelines/guidelines-detail?category=3&id=1548
https://www.nccn.org/guidelines/guidelines-detail?category=3&id=1548
https://doi.org/10.1016/j.jhep.2018.01.033
http://www.ncbi.nlm.nih.gov/pubmed/29427729
https://doi.org/10.1016/j.ctrv.2016.02.001
https://doi.org/10.1016/j.ctrv.2016.02.001
http://www.ncbi.nlm.nih.gov/pubmed/26874776
https://doi.org/10.1038/s41598-021-88824-1
http://www.ncbi.nlm.nih.gov/pubmed/33927311
http://www.ncbi.nlm.nih.gov/pubmed/33927311
https://doi.org/10.1136/jitc-2023-008074
http://www.ncbi.nlm.nih.gov/pubmed/38969522
https://doi.org/10.1016/j.jhep.2019.02.014
http://www.ncbi.nlm.nih.gov/pubmed/30926241
https://doi.org/10.1111/liv.70073
https://doi.org/10.1111/liv.70073
http://www.ncbi.nlm.nih.gov/pubmed/40198079
https://doi.org/10.1016/S0140-6736(17)31046-2
https://doi.org/10.1016/S0140-6736(17)31046-2
http://www.ncbi.nlm.nih.gov/pubmed/28434648
https://doi.org/10.1016/j.jhep.2021.11.030
http://www.ncbi.nlm.nih.gov/pubmed/34902530
https://doi.org/10.1200/JCO.19.01307
http://www.ncbi.nlm.nih.gov/pubmed/31790344
https://doi.org/10.1001/jamaoncol.2020.0726
http://www.ncbi.nlm.nih.gov/pubmed/32297899
https://doi.org/10.3389/fphar.2022.1077468
http://www.ncbi.nlm.nih.gov/pubmed/36699050
https://doi.org/10.3390/curroncol31110525
http://www.ncbi.nlm.nih.gov/pubmed/39590156
https://doi.org/10.1002/hep.32689
http://www.ncbi.nlm.nih.gov/pubmed/35899384
https://doi.org/10.1136/flgastro-2018-101146
https://doi.org/10.1136/flgastro-2018-101146
http://www.ncbi.nlm.nih.gov/pubmed/31656561
https://doi.org/10.1001/jamaoncol.2019.1022
http://www.ncbi.nlm.nih.gov/pubmed/31169866
https://doi.org/10.1093/jcag/gwab019
http://www.ncbi.nlm.nih.gov/pubmed/35118226
http://www.ncbi.nlm.nih.gov/pubmed/35118226
https://doi.org/10.1016/S1470-2045(18)30351-6
https://doi.org/10.1016/S1470-2045(18)30351-6
http://www.ncbi.nlm.nih.gov/pubmed/29875066
https://doi.org/10.1056/NEJMoa1915745
http://www.ncbi.nlm.nih.gov/pubmed/32402160
https://doi.org/10.1186/s12916-020-01549-2
https://doi.org/10.1016/j.ctrv.2020.102134
https://doi.org/10.1016/j.ctrv.2020.102134
http://www.ncbi.nlm.nih.gov/pubmed/33302134
https://doi.org/10.1016/j.cgh.2022.03.050
https://doi.org/10.1016/j.jhepr.2023.100719
https://doi.org/10.1016/j.jhepr.2023.100719
http://www.ncbi.nlm.nih.gov/pubmed/37138674
https://doi.org/10.1080/2162402X.2021.1875639
https://doi.org/10.1080/2162402X.2021.1875639
https://doi.org/10.1002/hep.31227
http://www.ncbi.nlm.nih.gov/pubmed/32167613

	﻿﻿﻿Absence of a standardized therapeutic consensus﻿

	﻿﻿﻿Clinical dilemmas in reintroducing immune checkpoint inhibitors﻿

	﻿﻿﻿﻿﻿Funding﻿

	﻿﻿﻿Conflict of interest﻿

	﻿﻿﻿Author contributions﻿

	﻿﻿﻿References﻿


