
Immune-mediated drug-induced liver injury (DILI)

AIH-like DILI and new cancer drugs



DILI versus AIH

Drug-induced AIH (DI-AIH)



 A 38-year-old lady referred to us with acute hepatitis following intake of a 

nutritional supplement containing herbal medicine.  

 Fist biopsy - features of acute lobular hepatitis consistent with drug-induced 

injury, without typical features of AIH.

 The liver injury improved with UDCA, but liver enzymes re-elevated in 

conjunction with increased IgG.  

 Second biopsy - plasma cell-rich chronic active hepatitis with perivenular 

zonal necrosis, features suggestive of AIH.  

 She showed a good response to corticosteroids. 
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1st biopsy (Predominantly lobular hepatitis in keeping with DILI)



1st biopsy (Predominantly lobular hepatitis in keeping with DILI)



1st biopsy (Predominantly lobular hepatitis in keeping with DILI)



2nd biopsy (Chronic active hepatitis with perivenular zonal necrosis)



2nd biopsy (Chronic active hepatitis with perivenular zonal necrosis)



2nd biopsy (Chronic active hepatitis with perivenular zonal necrosis)



2nd biopsy (Chronic active hepatitis with perivenular zonal necrosis)



2nd biopsy (Chronic active hepatitis with perivenular zonal necrosis)
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She is still on steroids with 
three episodes of relapse 
during tapering off. 



CASE #2

 46-year-old lady, who was diagnosed with ulcerative colitis a few years ago

 Her colitis flared, and she entered the infliximab program.  Baseline pre-treatment liver 

function tests were unremarkable.  

 Towards the end of the third infliximab infusion, she felt significant pruritus and fatigue. 

 Bilirubin 27 umol/L (normal <22); ALP 174 U/L (30-130); ALT 321 U/L (<50); GGT 53 U/L 

9-36); ANA negative; SMA 1/320; IgG normal

 Liver biopsy
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 Responded well to predonisolone (30 mg a day) with liver enzymes normalized in a few 

months.  

 Currently on low-dose steroids (5 mg a day).  No relapse until know (2 years)



How do we diagnose those cases?

Sudden onset soon after new medication

Autoantibodies (ANA or SMA)

IgG elevation

AIH-like histology

Good response to steroids

Relapse during tapering off steroids

Case #1

Yes

Yes (ANA1/40)

Yes

Yes

Yes

Yes

Case #2

Yes

Yes (SMA 1/320)

No

Yes

Yes

No

AIH, DILI or drug-induced AIH?



261 cases of AIH
24 (9%) = drug-induced
22 (8%) = nitrofurantoin or minocycline



No significant difference in histology between DI-AIH and classical AIH



No relapse in DI-AIH cases!



• A total of 36 patients with infliximab-induced DILI were identified.

• Type of liver injury was predominantly hepatocellular (64%). Median peak liver 

enzymes: ALT 393 U/L, AST 283 U/L, ALP 116 U/L, and bilirubin 13 μmol/L. 

• A total of 25 (69%) were positive for anti-nuclear antibody and/or had elevated IgG. 

• Corticosteroids were initiated in 17 (47%). 

• Corticosteroids were tapered in all patients, with no cases of relapse during the follow-

up period of 1,245 (820-2,698) days. 
J Hepatol 2021 (in press)



 Cases with drug-induced clinical onset and AIH-like histology/serology have 

been called as DIAIH. 

 According to AIH scoring systems, ‘DI-AIH’ cases are categorized as probable 

/ definite AIH.  

 ‘DIAIH’ is indistinguishable from classical AIH by serology, histology and 

response to steroids.

 However, underlying biology seems to differ between the two conditions, 

with discontinuation of steroids being successful in most cases of DI-AIH 

without relapse.

Drug-induced autoimmune hepatitis (DIAIH)



J Hepatol. 2011 Oct;55(4):747-9

Minocycline, nitrofurantoine, TNF-a inhibitors
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Drug-induced AIH



What pathologists need to describe in the histology report

1. Microscopic changes are AIH-like, which justifies corticosteroids use.

2. There are two possibilities: drug-induced AIH (true AIH) and immune-mediated 

AIH-like DILI

3. Follow-up data (e.g., relapse during tapering steroids) will be informative.

4. Steroid discontinuation is possible in most cases of immune mediated DILI.

• In cases, which had a TNF-a inhibitor for IBD, the presence or absence of PSC needs 

to be described.  Pitfall!



• Limited data is available.

• It is impossible in most cases.

• The presence of scarring fibrosis favours classical AIH.  Caveat: Long-

term use of minocycline and nitrofurantoin can have fibrosis.

• Extensive eosinophilic infiltration favours immune-mediated DILI.

Can we discriminate classical AIH from immune-mediated, 
AIH-like DILI by histology ?



Thank you for your attention


