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EPIDEMIOLOGY

• Incidence varies per region

• Overall rare: 14-19/100 0000 → 1% of all causes of acute liver injury 

• HOWEVER: commonest cause of acute liver failure in West → 10-50% 
mortality 

• Data from SSA lacking 
• Common culprit drugs: anti-tuberculosis and ART 



EPIDEMIOLOGY 





Herbal and 
dietary 
supplements



DEFINITIONS AND CLASSIFICATION

• DIRECT HEPATOTOXICITY 

• IDIOSYNCRATIC HEPATOTOXICITY 

• INDIRECT HEPATOTOXICITY 

• ADAPTATION 



DEFINITIONS AND CLASSIFICATION

• DIRECT HEPATOTOXICITY 

• IDIOSYNCRATIC HEPATOTOXICITY 

• INDIRECT HEPATOTOXICITY 

• ADAPTATION 
• Asymptomatic elevation of LFTs when starting a drug 
• Usually resolve without intervention 
• Underlying mechanisms:

• changes in drug-metabolizing enzyme activity, 
• upregulation of hepatoprotective pathways
• or downregulation of hypersensitivity reactions to the drug or its metabolites. 



DEFINITIONS AND CLASSIFICATION

• DIRECT HEPATOTOXICITY

PARACETAMOL  

INTRINSICALLY TOXIC
COMMON

PREDICTABLE
DOSE-DENPENDANT
REPRODUCIBLE IN 
ANIMAL MODELS

SHORT LATENCY PERIOD



DEFINITIONS AND CLASSIFICATION

• IDIOSYNCRATIC HEPATOTOXICITY 

NITROFURANTOIN INDUCED AIH

AMIODARONE INDUCED HEPATITIS

ANTI-TUBERCULOSIS/ART

NO INTRINSIC 
HEPATOXOCITY 

LIVER INJURY IN RARE 
CIRCUMSTANCES
UNPREDICTABLE

NOT DOSE 
DEPENDANT

NOT REPRODUCIBLE 



DEFINITIONS AND CLASSIFICATION

• INDIRECT HEPATOTOXICITY

PI & STEATOSIS

HEP B REACTIVATION WITH 
IMMUNOSUPRESSIVE AGENTS

 

• CAUSED BY ACTION OF 
DRUG

• PARTIALLY PREDICTABLE
• NOT DOSE DEPENDANT



DEFINITIONS AND CLASSIFICATION

N Engl J Med 2019;381:264-73.
DOI: 10.1056/NEJMra1816149



DETERMINE CAUSALITY 

• Various scoring systems

• RUCAM 

• Latency 

• Dechallenge

• Rechallenge

• Drug phenotype and potential to cause hepatotoxicity 



PATTERNS OF IDIOSYNCRATIC DILI

• HEPATOCELLULAR 

• CHOLESTATIC

• MIXED

https://www.aasld.org/liver-fellow-network/core-
series/back-basics/how-approach-elevated-liver-enzymes





MECHANISM 



CAUSES

1.  N Engl J Med 2019;381:264-73.
2.  Drug Safety (2025) 48:151–160





CLINICAL PRESENTATION

• DIVERSE CLINICAL PHENOTYPE

 

• MIMIC ALL FORMS OF ACUTE 
AND CHRONIC LIVER DISEASE

• ASYMPTOMATIC WITH LIVER 
ENZYME ELEVATION → ACUTE 
LIVER FAILURE 

Future Journal of Pharmaceutical Sciences (2025) 11:38
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DIAGNOSIS 

• DIAGNOSIS OF EXCLUSION 

• DETAILED MEDICAL & MEDICATION HISTORY  
• START & STOP DATES

• DOSE CHANGE

• PRIOR USE

• DECHALLENGE AND RECHALLENGE EVENTS



DIAGNOSIS 

• DIAGNOSIS OF EXCLUSION 

• DETAILED MEDICAL & MEDICATION HISTORY  HISTORY

• INITIAL LAB ASSESSMENT  → CALCULATE R VALUE 

•  EXCLUDE OTHER POTENTIAL CAUSES
• VIRAL HEPATITIDES
• AIH
• METABOLIC LIVER DISEASE
• PANCREATIICOBILIARY CAUSES  



DIAGNOSIS 

• DIAGNOSIS OF EXCLUSION 

• DETAILED MEDICAL & MEDICATION HISTORY  HISTORY

• INITIAL LAB ASSESSMENT  → CALCULATE R VALUE 

•  EXCLUDE OTHER POTENTIAL CAUSES

• LOOK FOR SPECIFIC DRUG “SIGNATURES”

• LIVERTOX WEBSITE 



DIAGNOSIS 

• LIVER BIOPSY
• USEFUL TO EXCLUDE OTHER CAUSES OR CONCOMITANT CAUSES 

• IE CO-EXISTING MASLD 

• UNUSUAL DRUG INJURY PATTERN IE. NODULAR REGENERATIVE HYPERPLASIA 

• CHOLESTATIC PICTURE 
• ALLOWS EVALUATION OF BILE DUCT INJURY 
• FEATURES OF DUCTOPENIA OR VANISHING BILE DUCT SYNDROME 

• PERSISTENT ELEVATION OF LIVER BIOCEHMISTRY OR SYMPTOMS ON 
DISCONTINUATION OF PRESUMED CULPRIT DRUG

• USEFUL PROGNOSTIC INFORMATION  AND ASSESS CHRONICITY 

Hepatology. 2023;77:1036–1065



DIAGNOSIS 



DIAGNOSIS 



MANAGEMENT

• STOP OFFENDING DRUG

• GENERAL SUPPORTIVE MEASURES
• ANTI-EMETICS
• ANALGESICS
• ANTIPRURITICS
• PARENTERAL HYDRATION 

• TRANSFER TO HEPATOLOGY SERVICE 
• ANY EVIDENCE OF ACUTE LIVER FAILURE
• INR >1.5
• ASCITES
• ENCEPHALOPATHY 



MANAGEMENT 

• N-ACETYLCYSTEINE
• SOME BENEFIT IN TRANSPLANT FREE SURVIVAL  

• INCONCULSIVE IN TERMS OF OVERALL SURVIVAL

• AASLD: 3-DAY COURSE OF NAC CONSIDERED IN  
DILI-RELATED ALF
• FEW SIDE EFFECTS

• IMPROVED 3 WEEK OUTCOMES IN TRANSPLANT FREE 
SURVIVAL PARTICULARLY IN EARLY ENCEPHALOPATHY 
(GRADE I-II)

• NOT RECOMMENDED IN PAEDIATRIC CASES

GASTROENTEROLOGY 2009;137:856 – 864



MANAGEMENT 

•  CORTICOSTEROIDS 

• AUTOIMMUNE FEATURES ON BIOPSY

• SEVERE HYPERSENSITIVITY REACTIONS (IE. DRESS)

• IMMUNE CHECKPOINT INHIBITOR AND TYROSINE KINASE INHIBITOR DILI 

• OPTIMAL DOSE AND DURATION UNCERTAIN 



MANAGEMENT 

• OTHER SPECIFIC TREATMENTS:
• URSODEOXYCHOLIC ACID 

• SAFE 

• NOT ESTABLISHED THERAPEUTIC AGENT

• IMPROVEMENT IN BIOCHEMISTRY 

• CHOLESTYRAMINE 
• SPECIFIC CASES MIGHT BE OF USE 

• LONG HALF LIFE AND EXTENSIVE ENTEROHEPATIC CIRCULATION eg LEFLUNAMIDE

• L-CARNITINE 
• CHILDREN WITH HYPERAMMONEMIA DUE TO VALPROATE TOXICITY 



NATURAL HISTORY AND PROGNOSIS 

• MAJORITY HAVE COMPLETE RECOVERY 

• 10% MORTALITY OR REQUIRE LIVER TRANSPLANT 

• 5-10% MAY HAVE EVIDENCE OF CHRONICITY
• ONGOING INJURY AT 6-12 MONTHS (BIOCHEM/RADIOLOGICAL/HISTOLOGICAL)
• MINORTY (<1%) → PROGRESSIVE LOSS OF INTRAHEPATIC BILE DUCTS (VANISHING BILE DUCT 

SYNDROME)

• RISK FACTORS FOR WORSE OUTCOMES: 
• HIGHER TOTAL BILIRUBIN
• ELEVATED INR LEVELS
• LOWER SERUM ALBUMIN LEVELS
• PRE-EXISITING LIVER DISEASE 

Gastroenterology 2014;147:96–108 



PROGNOSTICATION - HY’S LAW 

• Hy’s Law
• Generally used for drugs in development 

• Can be used as a predictor of a drug’s ability to cause severe DILI 
• >3 x ULN ALT & >2x ULN T bili (without significant rise in ALP)

• New Hy’s Law 
• nR [(ALT or AST/ULN)/(ALP/ULN)] >5 & T Bili >2 ULN 

• Similar sensitivity 90%, but improved specificity 63% (vs44%)



NATURAL HISTORY AND PROGNOSIS 



PARACETAMOL

• DIRECT DILI

• IN NORTH 
AMERICA: 50 000 
EC VISITS, 500 
DEATHS 
ANNUALLY



PARACETAMOL

• INDICATIONS FOR LIVER TRANSPLANT 



DILI IN TUBERCULOSIS 

• OCCURS IN 5-33% OF 
PATIENTS RECEIVING ANTI-
TUBERCULOSIS THERAPY 

• ELEVATED LFTS AT BASELINE 
NOT A CONTRAINDICATION – 
NEEDS TO BE MONITORED 

DILI RISK 
FACTORS 

HEP B/C CO-
INFECTION

PRE-EXISITING 
LIVER DISEASE

HIGH 
ALCOHOL

MALNUTRITION

LOW BMIFEMALE

OLDER AGE

SLOW 
ACETYLATOR 

STATUS

CO-
ADMINISTRATION 
OF HEPATOTOXIC 

DRUGS



DILI IN TUBERCULOSIS 

• Stop TB treatment, ART, and other hepatotoxic drugs (e.g. cotrimoxazole, fluconazole) 
immediately if : 

1. ALT > 120 IU/L and symptomatic OR 
2. ALT > 120 IU/L and jaundiced OR 
3. ALT > 120 IU/L and total bilirubin > 40 IU/L OR 
4. ALT > 200 IU/L regardless of symptoms or bilirubin OR 
5. ALT > 2x baseline ALT in patients with existing liver disease

• INTIATE BACKGROIUND REGIMEN 
• levofloxacin (15-20mg/kg daily, max 1000mg)
• ethambutol (800-1200mg daily) 
• linezolid (600mg daily if weight ≥ 36 kg; 300mg daily if weight 30-35.9 kg

• EXCLUDE OTHER CAUSES
• HEPATOCELLULAR: VIRAL HEPATITIS (A,B,C), HSV
• CHOLESTATIC: OBSTRUCTIVE CAUSES, SEPSIS, HIV CHOLANGIOPATHY, IRIS, CHRONIC ALCOHOL 

ABUSE

 Boyles Tet al. S Afr J HIV Med. 2024;25(1), a155 



DILI IN TUBERCULOSIS

• GENERAL MEASURES
• MEDICINE LIST RECONCILIATION 
• STOP TB DRUGS 
• CONFIRM TB DIAGNOSIS 
• ASSESS SEVERITY 

• Mild: no symptoms of hepatitis with INR < 1.5. 
• Moderate: symptoms of hepatitis with INR < 

1.5. 
• Severe: INR > 1.5, regardless of symptoms

• FURTHER INVESTIGATIONS AND 
SUPPORTIVE MEASURES
• ULTRASOUND >> CHOLESTATIC PICTURE
• NAC NOT ROUTINELY USED

 Boyles Tet al. S Afr J HIV Med. 2024;25(1), a155 



DILI IN TUBERCULOSIS 

• RECHALLENGE 
• 20-90% TOLERATE RECHALLENGE WITHOUT 

RECURRENCE

• RECURRENCE STRONGLY ASSOCIATED WITH 
PZA 
• TYPICALLY ONLY RECOMMENDED FOR TBM

• MILD-MOD DILI
• INH AND RIF SHOULD BE RECHALLENGED

 Boyles Tet al. S Afr J HIV Med. 2024;25(1), a155 





DILI ON ART

• NNRTI’S
• EFAVIRENZ 

• USUALLY 3-6 MONTHS AFTER INITIATION

• MONTHS TO NORMALISE

• DOLUTEGRAVIR
• - GENERLALY HEPATOCELLULAR PATTERN, 1-8 MONTHS AFTER INITATION

• PROTEASE INHIBITORS
• USUALLY WITHIN 8 WEEKS, VAIRIABLE PATTERNS

• ATAZANAVIR CAN CAUSE RISE OF UNCONJUGATED HYPERBILIRUBINEMIA – 
CLINICALLY NOT SIGNIFICANT



DILI ON ART

• Mild ALT elevations occur commonly and in general are transient. 

• ALT elevations > 5X the upper limit of normal (ULN) are significant in 
the absence of symptoms. 

• In the presence of symptoms of hepatitis, ALT elevations > 2.5X ULN 
are also significant



IMMUNE CHECKPOINT INHIBITOR HEPATITIS 

• Prescribed for approx. 50% of 
oncology patients with solid organ 
tumours 

• Incidence of IMH 1-15%

• 3 main ICI’s:
• anti-programmed cell death protein (PD)-1 agents 

• anti-PD ligand (L)-1 agents 

• anti-CTLA-4 agents

• Block inhibitory receptors on the T-cell 
membrane and reverse T-cell exhaustion 

• Loss of self-tolerance 



IMMUNE CHECKPOINT INHIBITOR HEPATITIS 

• Injury related to excessive immune response to tissue

• Similar picture to AIH 
• Several phenotypes 

• Clinical presentation varies
• Majority asymptomatic 

• Fatigue

• RUQ pain 

• Jaundice

• Fever



• Exclude other causes

• Imaging to rule out progression of 
underlying malignancy 

• MDT management 

• 1st line = steroids 

• Refractory disease 
• Azathioprine 

• MMF

• Tacrolimus 

• Case reports of tocilizumab (anti-IL6)

IMMUNE CHECKPOINT INHIBITOR HEPATITIS 



TAKE HOME POINTS

• Detailed medication history (incl. OTC, herbal supplements etc)

• Exclude other causes  

• Pattern of liver injury helps categorize potential causes 

• Stop culprit drug

• Rechallenge in certain circumstances

• Liver biopsy 
• Degree of damage

• Cofactors 

• Atypical patterns 
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