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Clinical presentation of liver irAEs
ICI hepatitis is mostly asymptomatic and usually 

follows a hepatocellular pattern of liver injury charac-
terized by elevations of aminotransferases (ALT and 
AST) with or without mildly increased total bilirubin 
levels [23-25]. Cases of cholestatic liver injury have been 
reported but they are not the rule [26]. Symptoms like 
fever, malaise, abdominal discomfort or jaundice are 
rare. Moreover, fulminant hepatitis causing acute liver 
failure is very uncommon with an incidence of about 
0.4% [27]. Taking the abovementioned into account, the 
diagnosis of ICI-hepatitis is mostly incidental following 
routine blood testing. 

Although an immune-mediated hepatitis, ICI hepa-
titis should be dissociated from autoimmune hepatitis. 
The histological features of ICI hepatitis are usually portal 
and periportal hepatitis and hepatocellular necrosis 
(mostly centrilobular) with infiltration by lymphocytes, 
plasma cells and eosinophils, thus resembling acute 
viral or autoimmune hepatitis [28, 29]. However, high 
titles of anti-nuclear antibodies (ANA), anti-smooth 
muscle antibodies (ASMA) and other autoimmune 
hepatitis-related auto-antibodies are usually absent 
and ICI hepatitis typically responds to drug discontinu-
ation and one course of immunosuppressive treatment 
without recurrence, thus is differentiated from idiopathic 
autoimmune hepatitis [30, 31]. Furthermore, the pres-
ence of cirrhosis, emperipolesis and rosette formation 
are hallmarks of autoimmune hepatitis, not typical in 
ICI-related hepatitis [22, 31]. Interestingly, one histologi-
cal pattern specific for patients under treatment with 
anti-CTLA4 agents is that of non-necrotizing granu-
lomatous hepatitis, whereas liver injury by anti-PD1/
PDL1 has a more heterogenous pattern without the 
presence of granulomas [23, 32]. Bile duct injury with 
the presence of cholangitis in histological specimens 
following treatment with ICIs has also been reported 
and is usually mild [33]. Other unusual presentations 
demonstrated in case reports are sclerosing cholangitis, 

nodular regenerative hyperplasia, sinusoidal obstruc-
tion syndrome and vanishing bile duct syndrome [34].  

Diagnosis of liver irAEs
The diagnosis of ICI-related hepatitis is mostly a 

diagnosis of exclusion. The initial approach includes 
detailed medical history (including alcohol and con-
comitant drugs/herbs use) and physical examination. 
Infectious causes of abnormal liver function tests (i.e., 
viral hepatitis A, B, C, and E, Epstein-Barr virus, Cyto-
megalovirus, Herpes Simplex virus) should be excluded 
[22, 35-37]. Auto-antibodies including ANA, ASMA, anti-
mitochondrial antibodies (if cholestatic injury pattern), 
liver-kidney microsomal type 1 (LKM-1) antibodies, as 
well as quantitative assessment of immunoglobulins 
should be assessed. An abdominal ultrasound is also part 
of the initial work-up to exclude vascular thrombosis, 
hepatic metastases, liver cirrhosis or biliary obstruction. 

The question is if liver biopsy is indicated in the initial 
assessment of patients under ICI treatment presenting 
with abnormal liver function tests [19]. As mentioned 
before, liver histology can assist in both the diagnosis of 
ICI-related liver toxicity and the assessment of severity 
of liver injury; thus, it can guide treatment manage-
ment. Currently, liver biopsy is reserved for patients 
with grade 3 or greater liver toxicity and/or to exclude 
alternative diagnoses. 

Management of liver irAEs
According to the EASL recommendations [22], which 

rely on clinical experience and the management of au-
toimmune hepatitis, before the initiation of treatment 
with ICIs, baseline liver parameters and the patient’s lipid 
profile should be assessed. Potential confounding factors 
such as pre-existing liver diseases and presence of liver 
metastases, as well as viral infections (HIV, HBV, HCV, HEV) 
should be excluded. Underlying autoimmune hepatitis 
or other autoimmune disorders should be investigated. 

Following initiation of treatment, liver function tests 

Table 1. Grading of severity of ICI hepatitis (National Cancer Institute’s Common Terminology Criteria for Adverse Events (CTCAE), 
version 5.0).

Adverse Event Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 

Hepatitis AST or ALT 1 3×ULN 
and/or T-BIL 1 
1.5×ULN 

AST or ALT 3 5×ULN 
and/or T-BIL 1.5 
3×ULN 

AST or ALT 
5-20×ULN and/or 
T-BIL 3-10×ULN 

AST or ALT 
>20×ULN and/or 
T-BIL >10×ULN 

Death 

AST: aspartate aminotransferase, ALT: alanine aminotransferase, t-bil: total bilirubin, ULN: Upper Limit of normal




