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E D I T O R I A L

Corticosteroids for high- grade immune checkpoint 
inhibitor– mediated hepatitis: Is less more?

Immune checkpoint inhibitors (ICIs) have transformed 
the field of oncology and improved outcomes in patients 
with difficult- to- treat malignancies. ICIs are monoclonal 
antibodies against cytotoxic T- lymphocyte- associated 
protein 4 (CLTA- 4), programmed cell death protein 1 
(PD- 1), and programmed death ligand 1 (PD- L1) that 
restore T- cell immune surveillance of tumors, but also 
relax the regulation of self- immunity, which can result in 
the development of immune- mediated organ toxicities. 
Consequently, ICI- mediated hepatitis (IMH) can occur 
in up to 16% of patients and usually presents with a 
hepatocellular pattern of injury. It is thought to be more 
common in those who receive CTLA- 4 monotherapy 
or combination regimens of anti- CTLA- 4 and either 
PD- 1 or PD- L1 inhibitors.[1] The Common Terminology 
Criteria for Adverse Events (CTCAE) categorizes grade 
3 or 4 toxicity as high- grade IMH and defines them as 
alanine aminotransferase (ALT) and aspartate amino-
transferase (AST) elevation >5– 20 times the upper limit 
of normal (ULN) and >20 times ULN, respectively.[1] 
Alkaline phosphatase and total bilirubin elevations can 
also be observed, but they are infrequent.[2] Multiple 
societies recommend high- dose corticosteroids, 1– 2 
mg/kg/d of methylprednisolone equivalents, for the 
management of high- grade IMH.[2] Currently, these rec-
ommendations rely on expert opinion and small case 
series. Clinicians prefer to limit the use of high- dose 
steroids because of potentially higher rates of infection, 
hyperglycemia, low bone density, and uncertain effects 
on malignancy outcomes.[3,4]

A retrospective cohort study by Li et al. provides 
much- needed data to inform the management of grade 
3– 4 IMH, including corticosteroid dosing, benefits of 
dose escalation, and frequency of adverse outcomes.[5] 
They analyzed a large patient cohort who developed 
grade 3- 4 IMH after receiving one or more ICIs between 
2010 and 2020. One hundred twenty- eight patients were 
initially treated with <1.5 mg/kg/d of methylprednisolone 
equivalents (the lower- dose group), whereas 87 patients 
were started on ≥1.5 mg/kg/d (the higher- dose group).

Does a higher starting dose or dose 
escalation result in more effective 
treatment of IMH?

Li et al. reported no difference between the higher-  and 
lower- dose groups in time to ALT normalization as a pri-
mary study outcome (median 29 vs. 28 days; p = 0.83) 
and time to ALT improvement to <100 U/L as a second-
ary outcome (median 15 vs. 14 days; p = 0.72), even after 
Cox regression multivariate analysis adjusted for IMH 
severity and past immune- related adverse events (irAEs) 
that were present in 46% of study patients. Twenty per-
cent of patients in the <1.5- mg/kg/d group were escalated 
to >1.5 mg/kg/d because of a lack of response, but dose 
escalation was not associated with ALT normalization or 
faster ALT improvement. Despite intuitive expectations, 
the rate of steroid- refractory hepatitis (defined by the ad-
dition of a second immunosuppressant agent because of 
insufficient liver enzyme improvement) was similar in the 
two dose groups after adjusting for potential confound-
ing variables, including combination therapy, past irAE, 
liver metastases presence, ALT at time of steroid initia-
tion, age, sex, body mass index, diagnosis of melanoma, 
and pre- existing liver disease. However, compared to the 
lower- dose group, the higher- dose group patients more 
often received steroids i.v., were exposed to >10 mg/d of 
prednisone longer, and were started on a second immu-
nosuppressant faster.

Which adverse outcomes are worse with 
higher- dose steroids?

In this study, higher- dose steroids were associated with 
more adverse outcomes, including infection (18% vs. 
7%; p = 0.01) and hyperglycemia requiring treatment 
(23% vs. 8%; p = 0.001). The most common infections 
were pneumonia, Clostridioides difficile colitis, and uri-
nary infection. There was no difference in risk of gas-
trointestinal bleeding. Interestingly, time to death in 

Received: 19 December 2021 | Accepted: 20 December 2021

DOI: 10.1002/hep.32330  

© 2022 American Association for the Study of Liver Diseases.

SEE ARTICLE ON PAGE 531

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CTLA- 4, cytotoxic T- lymphocyte- associated protein 4; ICI, immune 
checkpoint inhibitor; IMH, ICI- mediated hepatitis; irAEs, immune- related adverse events; PD- 1, programmed cell death protein 1; PD- L1, programmed death 
ligand 1.

www.wileyonlinelibrary.com/journal/hep
https://doi.org/10.1002/hep.32215


   | 509EDITORIAL 

melanoma patients in this study revealed no difference 
between the two steroid groups, even after correction 
for possible confounders.

How should underlying liver disease be 
approached?

Patients with HCC and autoimmune liver disorders were 
excluded from the Li et al. study. However, around one 
quarter of study patients had liver metastases and/or 
underlying liver disease, mostly nonalcoholic fatty liver; 
these patients were equally present in the two steroid 
groups. ICIs are currently approved as a first- line (com-
bination of anti- PD- L1 atezolizumab and anti- VEGF bev-
acizumab) and second- line (combination of anti- PD- 1 
nivolumab and anti- CTLA- 4 ipilimumab or anti- PD- 1 
pembrolizumab alone) therapy for advanced unresect-
able HCC in patients with compensated liver function 
bringing new considerations in IMH management.[6– 8] 
In their clinical trials, high- grade hepatotoxicity ranged 
between 7% (single ICI agent) and 16% (ICI combina-
tion therapy), and resolved with high- dose corticoster-
oids, similar to other ICI indications. ICIs appear to be 
safe in patients with viral hepatitis B and C, especially 
given that antiviral therapy is usually continued to pre-
vent HBV reactivation.[9] Diagnosis and management 
of high- grade IMH in HCC patients may be challenging 
and calls for more studies focused on patients with un-
derlying, especially more advanced, liver disease. The 
effects of higher-  versus lower- dose steroids on viral 
hepatitis reactivation in the setting of IMH therapy are 
also still unknown.

What is next?

The Li et al. study is one of the few studies providing 
evidence for clinical efficacy and lower rate of side ef-
fects on lower- dose steroids in IMH, albeit, for most 
patients with high- grade IMH, the 1- mg/kg/d steroid 
dose will still be high (>60 mg/d). There are some ad-
ditional limitations informing future studies. Over 90% 
of the Li et al. cohort were White, limiting applicability 
to patients of other races. Because of the retrospective 
nature of the study, it is unclear what factors influenced 
the decision to start higher- dose steroids, but there are 
notable differences between the two groups. Potential 
risk factors for steroid therapy failure were more com-
mon in the higher- dose group, including grade 4 hepa-
totoxicity, previous irAEs, and exposure to combination 
ipilimumab and nivolumab therapy, even if they were 
appropriately considered in the multivariate analysis 
and did not impact outcomes. Notably, some patients 
were already on corticosteroids for other irAEs or grade 
1– 2 IMH, but the time on steroids was counted start-
ing on the day of the grade 3– 4 IMH diagnosis; the 

distribution of this potential confounding variable is un-
clear between the two groups.

More data need to be collected to determine the pre-
dictors of steroid- refractory IMH and its optimal manage-
ment. In the Li et al. study, a second agent was added 
after 1 and 2 weeks of therapy with higher-  and lower- 
dose steroids, respectively, based on undefined criteria 
for response. It is unknown whether adding second- line 
agents (mycophenolate mofetil, tacrolimus, or azathio-
prine) earlier would shorten time to ALT normalization/
improvement. Perhaps liver biopsy can assist in the di-
agnosis and prognostication of steroid- refractory hepa-
titis. A randomized controlled trial is currently evaluating 
these second- line agents (NCT04810156).

Patients with organ transplants or autoimmune con-
ditions who are on immunosuppression but develop 
malignancies treatable with ICIs are another special 
patient population. This patient category might poten-
tially have higher rates of ICI complications, including 
organ rejection and autoimmune flare, as well as longer 
exposure and higher- dose steroids and higher degree 
of immunosuppression to treat hepatotoxicity. Finally, 
the CTCAE hepatotoxicity diagnosis relies on high lev-
els of transaminases to define high- grade hepatitis, but 
this may not capture true clinical severity, which may 
be better reflected in other prognostic factors such as 
coagulopathy, HE, and presence of jaundice.[1]

In summary, Li et al. provide valuable support for ini-
tiation of steroids at lower doses without detriment to 
time to IMH improvement and with a lower frequency 
of side effects (Figure 1). Potentially, randomized trials 
will be desirable to confirm the study findings and pro-
vide guidance for decision making in the management 
of IMH, which we will see more frequently given that 
indications for ICIs are rapidly expanding.

F I G U R E  1  Outcomes of steroid use in ICI- mediated hepatitis. 
Lower- dose steroids are associated with fewer side effects 
and similar outcomes in treatment of ICI- mediated hepatitis as 
compared to higher- dose steroids
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