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Basic Principles

• Adverse events related to the use of immune checkpoint inhibitors are called 
immune-related adverse events (irAEs)

• irAEs are graded according to the Common Terminology Criteria for Adverse 
Events (CTCAE)

• irAEs are usually a result of overstimulating the immune system and are 
inflammatory in nature

• Most treatments for irAEs are geared toward suppressing the immune system

• irAEs can affect any organ system but GI, derm, hepatic, endocrine and 
pulmonary toxicities predominate

• Majority of irAEs are mild to moderate

• Severity can be asymptomatic to life-threatening; prompt recognition is crucial

• Onset is variable; can occur after cessation of therapy
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Immune-Mediated Liver Injury Caused by Immune Checkpoint Inhibitors (ILICI) aka Immune-Related Hepatitis

•   A specific type of hepatic Immune-Related AE (irAE)

•   Preceded and/or accompanied by other irAEs

•   Incidence: 5-19% (Single ICI < Combination ICIs; higher in HCC)

•   Clinical Features:

•- Onset 1-15 weeks after ICI

•- Usually asymptomatic, acute elevation ALT/AST

•-Rarely presents with frank liver failure

•-The laboratory profile is hepatocellular in 40%–50% of patients, while others present with a mixed or cholestatic lab profile (elevated bilirubin and /or 
Alk phosphatase).

•-Severe 2-3%, especially with CLDs, cirrhosis with HCC

•- Imaging: Hepatomegaly, periportal edema, lymphadenopathy (non-specific)

•   Histology: Necroinflammation (panlobular vs. zone 3 >> zone 1)

•-Pathogenesis not well understood

•- Infiltrates: CD8>>CD4 T cells, plasma cells, eosinophils, MACs

•- Granulomas with CTLA-4 agents

•- Rare biliary injury: Acute cholangitis, VBDS (PD-1)

• Differential Diagnosis: Preexisting CLDs, viral hepatitis, ArLD, DILI, DI-ALH, and AIH, largely diagnosis of exclusion
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Pathological changes of drug-induced liver injury -induced by 
atezolizumab used for treatment of hepatocellular carcinoma (H&E 
40×). A: Portal inflammation and interfase hepatitis; B: Focal lobular 
necrosis; C: Frequent lobular acidophilic bodies; D: Ductal damage 
and migration of inflammatory cells into ductal epithelium; E: 
Hepatocyte rosettes as a result of liver regeneration; F: 
Hepatocanalicular cholestasis and biliary plugs.

So why does this happen?

Vanderlugt, CJ, Miller, SD. Epitope Spreading. Current Opinion in Immunology. 1996;8 (6) 831-
836.

https://doi.org/10.1016/S0952-7915(96)80012-4.

Epitope spreading is a phenomenon in 
which an immune response initially 
directed against a specific epitope (a 
small, recognizable part of an antigen) 
gradually expands to target other 
epitopes



Comparison of the clinicopathologic features of hepatic injury due to ICIs, DILI, and AI



Guidelines for management of ILICI/Immune-Related Hepatitis

• ASCO (American Society of Clinical Oncology

• ESMO (European Society for Medical Oncology)

• NCCN (National Comprehensive Cancer Network)

• SITC (Society for Immunotherapy of Cancer)





Courtesy of Nayef Abdel-Razeq, M.D.
Hematology/Oncology Fellow
Mayo Clinic Comprehensive Cancer Center

Grade 3 elevation

3 weeks post cycle 1 Ipi/Nivo (pre-cycle 2 outpatient visit)
- Maculopapular rash and arthralgias 
- AST 560 (10x ULN) and ALT 268 (5x ULN)

- US liver: negative
- Viral hepatitis screen: negative

- Started prednisone 1 mg/kg with slow taper for ICI-related hepatitis 
and dermatitis 

- Cycle 2 placed on hold
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SITC



ASCO ESMO NCCN SITC

Treatment Hold CPI Discontinue CPI Hold CPI Hold CPI

Steroids IV 
methylprednisolone

IV 
methylprednisolone 
IF AST and/or ALT 
>400 U/L

Oral or IV Oral or IV

2nd line 
Immunosuppression

“When steroid 
refractory”

“Worsening despite 
steroids” 

“If no improvement 
after 1-2 days”

“If AST or ALT do not 
improve to < or = 
grade 1 after 10-14 
days”

Guidelines for grade 3 Immune-related Hepatitis
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