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Supplementary Table 1. Comparison of the Management of ILICI in Different Guidelines.1-8 

Grade AASLD AGA ASCO EASL ESMO MASCC NCCN SITC 

Grade 1 1. Continue ICI 

2. Monitor closely 

3. Investigate other 
causes of hepatitis 

1. Continue ICI if 
asymptomatic 

2. Monitor closely 

3. Investigate other 
causes of 
hepatitis 

1. Continue ICI if 
asymptomatic 

2. Monitor closely 

3. Investigate other 
causes of hepatitis 

4. Supportive care 

1. Continue ICI if 
irAEs are 
excluded 
(unlikely or 
untreated) 

2. Monitor closely 

3. Investigate 
possible cause 
of hepatitis 

4. Symptomatic 
treatment 

1. Continue ICI 

2. Monitor liver 
parameters 

1. Stop potentially 
hepatotoxic 
concomitant 
medications and 
supplements 

2. Advise against 
alcohol use 

3. Monitor liver 
parameters once 
to twice weekly 

1. Consider withholding 
ICI 

2. Monitor liver 
parameters 

3. Investigate causes of 
hepatitis 

1. Continue ICI 

2. Monitor liver 
parameters 
weekly 

3. Investigate 
causes of 
hepatitis 
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Grade AASLD AGA ASCO EASL ESMO MASCC NCCN SITC 

Grade 2 1. Withhold ICI 
temporarily 

2. Oral prednisone 
0.5-1.0 mg/kg/day 

1. Withhold ICI 
temporarily 

2. Oral prednisone 
0.5-1.0 mg/kg/ 
day and taper ≥1 
month if condi-
tion improves 

3. Consider liver 
biopsy 

4. Resume ICI if 
condition 
improves to 
grade ≤1 
hepatitis  

1. Withhold ICI 
temporarily 

2. Administer oral 
prednisone 0.5-1.0 
mg/kg/day if no 
improvement after 
3 days and taper 
≥1 month if condi-
tion improves 

3. Withhold other 
potentially 
hepatotoxic drugs 

4. Monitor closely 

5. Consider liver 
biopsy for per-
sistently elevated 
liver tests 

6. Consider adding 
mycophenolate 
mofetil if no 
improvement after 
3 days 

7. Resume ICI if con-
dition improves to 
grade ≤1 hepatitis 
on prednisone ≤10 
mg/day 

1. Withhold ICI 

2. Monitor liver 
parameters, INR 
and albumin 
twice weekly 

3. If abnormal liver 
parameters 
persist >2 weeks 
start immuno-
suppression and 
discontinue drug 

4. ICI may be 
restarted after 
steroid taper 

1. Withhold ICI 

2. Start oral 
prednisolone 1 
mg/kg/day if rising 
ALT/AST when re-
checked 

3. Monitor liver 
parameters, INR 
and albumin every 
3 days 

4. Investigate other 
causes of hepatitis 

5. ICI may be resumed 
once prednisone 
≤10 mg  

1. Withhold ICI 
temporarily 

2. Oral prednisolone 
0.5-1.0 mg/kg/day 

3. Twice weekly liver 
testing 

4. Investigate other 
causes of hepatitis 

5. Consider liver 
biopsy 

6. Add azathioprine 
1-2 mg/kg daily or 
mycophenolate 
mofetil 500-1000 
mg twice a day, or 
tacrolimus 8-10 
ng/mL or lower if 
refractory to 
steroid 

7. ICI may be 
resumed when 
condition improved 
to grade ≤1 
hepatitis  

1. Withhold ICI 

2. Consider prednisone 
0.5-1.0 mg/kg/day 

3. Monitor liver 
parameters every 3-
5 days 

4. Monitor PT/INR 
periodically 

5. Check creatinine 
phosphokinase and 
aldolase to rule out 
myositis 

6. ICI may be resumed 
when condition 
improved to grade 
≤1 hepatitis 

1. Withhold ICI 

2. Prednisone 0.5-
1.0 mg/kg/day 
with 4-week 
taper 

3. Monitor liver 
parameters 
weekly 

4. Investigate 
other causes of 
hepatitis 

5. Consider liver 
biopsy 

6. Restart ICI when 
steroid taper to 
10 mg/day (tox-
icity grade ≤1) 
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Grade AASLD AGA ASCO EASL ESMO MASCC NCCN SITC 

Grade 3 1. Permanently 
discontinue ICI 

2. IV steroid 1-1.5 
mg/kg/day 

3. Liver tests every 2-
4 weeks after 
tapering of 
immuno-
suppression 

4. Hospitalize 
patients with 
jaundice 

5. Mycophenolate 
mofetil or 
azathioprine for 
those refractory to 
steroid  

1. Permanently 
discontinue ICI 

2. IV methylpred-
nisolone 1-2 
mg/kg/day and 
taper ≥1 month if 
condition 
improves 

3. Consider 
hospitalization 

4. Consider liver 
biopsy 

5. Mycophenolate 
mofetil, 
tacrolimus, or 
azathioprine for 
those refractory 
to steroid 

6. Consider 
antithymocyte 
globulin if 
fulminant 

1. Permanently 
discontinue ICI if 
symptomatic 

2. IV methylpred-
nisolone 1-2 
mg/kg/day and 
taper over 4-6 
weeks when grade 
≤1 hepatitis 

3. Consider hos-
pitalization and 
transfer to terti-
ary care facility if 
indicated 

4. Consider liver 
biopsy if steroid-
refractory 

5. Consider adding 
mycophenolate 
mofetil or azathio-
prine. Tacrolimus 
is reserved for 
those refractory to 
mycophenolate 
mofetil 

6. Refer to hepa-
tologist if no im-
provement after 
receiving steroid 
or for patients 
with ICI combined 
with novel agent, 
with standard 
chemotherapy, or 
with targeted 
therapy  

1. Consider 
permanently 
discontinuing ICI 

2. Start methyl-
prednisolone 1-2 
mg/kg/day 

3. Monitor liver 
parameters and 
INR daily 

4. Hospital admis-
sion if impend-
ing liver failure 
(bilirubin ≥2.5 
mg/dL and/or 
INR ≥1.5) 

5. Consider liver 
biopsy 

6. Add mycopheno-
late mofetil 
1000 mg twice 
daily if no re-
sponse to ste-
roids after 2-3 
days 

7. Add additional 
immunosuppres-
sion (mycophe-
nolate mofetil, 
cyclosporine, 
tacrolimus, anti-
thymocyte glob-
ulin) if refrac-
tory to steroid 

8. Withdraw hepa-
totoxic drugs   

1. Discontinue ICI 

2. If ALT/AST <400 
and normal 
bilirubin/INR/albu-
min, start oral 
prednisolone 1 
mg/kg/day. 
Otherwise, start 
methylprednisolone 
2 mg/kg/day IV 

3. Monitor liver 
parameters, INR, 
albumin daily 

4. Perform ultrasound 
with Doppler 

5. Consider 
hospitalization if 
the condition is 
clinically 
concerning 

6. If refractory to 
steroid, add 
mycophenolate 
mofetil 500-1000 
mg once a day IV or 
tacrolimus or triple 
therapy 

1. Same as grade 2 

2. Discontinue ICI 

3. Prednisone 0.5-2.0 
mg/kg twice a day 

4. Daily to every 
other day liver 
tests 

5. Liver biopsy 

6. Triple therapy may 
be considered in 
refractory cases 

1. Withhold ICI 

2. IV methylpred-
nisolone 1 
mg/kg/day 

3. Monitor liver 
parameters every 1-
5 days 

4. Monitor PT/INR 
periodically 

5. Consider 
hospitalization if 
synthetic hepatic 
dysfunction is 
observed 

6. Consider liver biopsy 

7. Add steroid-sparing 
immunosuppressive 
therapy 
(mycophenolate 
mofetil, tacrolimus, 
azathioprine, 
tocilizumab) if no 
improvement with 
steroids for 1-2 days  

1. Permanently 
discontinue ICI 

2. Prednisone 1-2 
mg/kg/day 

3. Monitor liver 
parameters 
every 1-2 days 

4. Consider liver 
biopsy, MRI, and 
CT scan 

5. Consider 
mycophenolate 
mofetil if 
refractory to 
steroid after 3 
days 

6. If AST/ALT did 
not improve to 
grade 1 within 
10-14 days of 
steroid initia-
tion, or if liver 
toxicity recurs 
after steroid 
taper, mycophe-
nolate mofetil, 
tacrolimus, or 
antithymocyte 
globulin may be 
considered  
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Grade AASLD AGA ASCO EASL ESMO MASCC NCCN SITC 

Grade 4 Same as grade 3 Same as grade 3 1. Same as grade 3 

2. IV methylpred-
nisolone 2 mg/kg/ 
day 

Same as grade 3 1. Same as grade 3 

2. Permanently 
discontinue ICI 

3. IV methylpred-
nisolone 2 mg/kg/ 
day 

4. Consider liver 
biopsy 

5. Consult hepatology 

1. Same as grade 3 

2. Daily liver tests 

3. Check acetamin-
ophen level 

4. Consider hos-
pitalization for IV 
steroids and close 
monitoring 

5. Antithymocyte 
globulin may be 
considered in 
rapidly progressing 
hepatitis 

1. Same as grade 3 

2. Monitor liver 
parameters every 1-
3 days 

3. Hospitalize patient 

Same as grade 3 

AASLD: American Association for the Study of Liver Disease; AGA, American Gastroenterology Association; ALT, alanine transaminase; ASCO, 

American Society of Clinical Oncology; AST, aspartate aminotransferase; EASL, European Association for the Study of the Liver; ESMO, European 

Society for Medical Oncology; ICI, immune checkpoint inhibitor; ILICI, immune-mediated liver injury caused by ICIs; irAEs, ICI immune-related 

adverse events; INR, international normalized ratio; IV, intravenous; kg, kilogram; MASCC, Multinational Association of Supportive Care in Cancer; 

mg, milligram; mL, milliliter; NCCN, National Comprehensive Cancer Network; PT, prothrombin; SITC, Society for Immunotherapy of Cancer. 
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