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• South Africa has the largest number of HIV 
positive patients worldwide 



• South Africa has one of the highest numbers 
of patients on antiretroviral therapy in the 
world



• Initial antiretroviral therapy comprised triple 
drug regime, comprising three drugs taken in 
differing doses and at different times of day

• History
– ARV initiated CD4 <200, revised to CD4<350, 
revised to CD4<500, revised to immediately after 
diagnosis (“test and treat” or soon after treatment 
for co‐existant TB, opportunistic infections, 
Kaposi’s sarcoma)

– Efavirenz (NNRTI) common to many therapeutic 
regimes



• Patients monitored closely, including regular liver 
function tests. Abnormal LFT’s, efavirenz stopped 
(hepatotoxicity), restoration of liver function

• In recent years there has been a move from triple 
therapy to one tablet daily (combination therapy 
called fixed dose combination (FDC)

• Move to FDC associated with a number of fatal 
side effects in patients who were previously well 
on ARV’s, mainly acute liver failure secondary to 
massive necrosis, sometimes acute, sometimes 
on the back of grumbling disturbed liver function



• Case presentation
• 43year old, HIV positive female presenting in 
acute liver failure

• Diagnosed as being HIV positive 4 years before 
• Started on HAART:

– Zidovudine (AZT) ‐ NRTI
– Lamivudine (3TC) ‐ NRTI
– and Aluvia (lopinavir and ritonavir) ‐ PI



• Consequent to pregnancy and post‐partum 
HAART therapy changed to protease inhibitor 
based regime (concerns about impact of 
existing HAART on foetus)

• A few weeks prior to presentation changed to 
Tribuss [fixed dose combination (FDC)]. 
History of hyperlipidaemia
– Tenofovir (TDF) – NtRTI
– Emtracitabine (FTC) – NRTI
– Efavirenz (EFV) ‐ NNRTI
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• Case 2
• 43 year old female suspected to have FDC 
induced fulminant liver failure









• Case 3
• 49 year old female, HAART therapy for 2 years

– Tenofovir (TDF) ‐ NtRTI
– Lamivudine (3TC) ‐ NRTI
– Efavirenz (EFV) ‐ NNRTI

• Placed on FDC (containing EFV) 6 months 
before current presentation
– Jaundiced
– ALT >1000
– AST >1500
– INR 1.3











Characteristic Frequency (n=39) Percentage (%)

Gender

Females 32 82

Males 7 18

Pattern of liver injury

Massive necrosis 5 13

Submassive necrosis 19 49

Drug‐induced liver 
injury

15 38,5

Table 1: Summary of the study population



Age range: 23‐51 years
Median age: 34 years
Interquartile range: 14
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Bar graph of pattern of injury by gender

There is a significant difference between pattern 
of injury and gender with a p value of 0,024 using 
the Fisher Exact test



Pattern of injury Gestation
N = 5

Alive Died No gestation
N=18

Alive Died

Massive   necrosis 3 1 2 2 1 1

Submassive necrosis 2 2 0 16 13 3

Outcome in female patients with massive and submassive necrosis



• HAART therapeutic agents associated with 
hepatitis
– Efavirenz ‐ NNRTI
– Nevirapine ‐NNRTI
– Rilpivirine (uncommon) ‐ NNRTI
– Etravirine (uncommon) ‐ NNRTI
– Aluvia ‐ PI
– Saquinavir ‐ PI
– Raltegravir – integrase inhibitor
– Dolutegravir – integrase inhibitor
– Maraviroc – CCR5 blocker
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….current study demonstrates that clinical concentrations of EFV 
induce ER stress…..

ER stress triggered by EFV can be exacerbated in settings which 
may further compromise liver function including those often 
present in HIV patients such as viral hepatitis and drug/alcohol 
abuse



…further evidence that the hepatic damage induced by efavirenz involves acute 
interference with mitochondria.

…efavirenz is never administered individually but as an element within cART
together with two NRTI; importantly, these drugs are known to possess mitotoxic 
potential due to their ability to inhibit mitochondrial DNA polymerase γ (Pol-γ 
hypothesis) and therefore their administration may generate a different type of 
mitochondria with a distinct susceptibility to efavirenz.
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….inhibiting the reverse transcriptase of the virus but, as a secondary effect, 
blocking the mitochondrial DNA (mtDNA) replication that may lead to 
mitochondrial dysfunction…

Toxicity ranking 2’‐3’‐dideoxycytidine (ddC)>didanosine (ddI)>stavudine
(d4T)>Zidovudine (AZT)>lamivudine (3TC)>abacavir = tenofovir (TDF).

….HIV infection, by its own, has also been documented to cause 
mitochondrial damage….
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• Take home points
– Highly active anti retroviral therapy may result in 
acute, fulminant  liver failure

– Fixed drug combinations may be at particular risk
– Non‐nucleoside reverse transcriptase inhibitors are 
most likely to be responsible, in particular Efavirenz

– Liver injury is much more common in female patients
– Gestational state is associated with a much higher risk 
of death

– Mechanism of action appears to be related to 
mitochondrial stress and dysfunction
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