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

South Africa (2016)
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South Africa has one of the highest numbers
of patients on antiretroviral therapy in the
world

Figure 11: Number of PLHIV in SA receiving ART between 2009 and 2014
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* |nitial 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



e 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) - Pl



* 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



TABLE 4: Preferred first-line regimen options.

Options Preferred Alternative One of
NRTI backbone TDF + FTC/3TC ABCT + 3TC -
- AZT + 3TC -
- daT§ + 3TC ~
Third drug - - EFV
- - DTG
- - RPVY|

NRTI, nucleoside reverse transcriptase inhibitor; tenofovir; FTC, emtricitabine; 3TC,
lamivudine; ABC, abacavir; AZT, zidovudine; d4T, stavudine; EFV, efavirenz; DTG, dolutegravir;

RPV, rilpivirine.

T, If creatinine clearance < 50 mL/min; I, Only if both TDF and ABC contraindicated or
unavailable AND haemoglobin > 8 g/dL; §, Only for short-term use in patients with
contraindications to all other NRTIs — we advise against using d4T for longer than 3 months;

9, Only if VL < 100 000 copies/mL.

Meintjes G, Moorhouse MA, Carmona S, et al. Adult
antiretroviral therapy guidelines 2017. S Afr J HIV Med.
2017;18(1), a776. https://doi.org/10.4102/sajhivmed.v18i1.776
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TABLE 1: Classes of antiretroviral agents.

Class Abbreviation Mechanism of action Specific action
Nucleoside and NRTIs and Reverse transcriptase Nucleic acid analogues
nucleotide reverse  NtRTIs inhibition mimic the normal
transcriptase building blocks of DNA,
inhibitors preventing transcription
of viral RNA to DNA
Non-nucleoside NNRTIs Reverse transcriptase Alter the conformation of
reverse transcriptase inhibition the catalytic site of
inhibitors reverse transcriptase and

directly inhibit its action

Protease inhibitors Pls Protease inhibition  Inhibit the final
maturation stages of HIV
replication, resulting in
the formation of
non-infective viral

particles
Integrase inhibitors InSTls Inhibition of viral Prevent the transfer of
(also termed integration proviral DNA strands into
integrase strand the host chromosomal
transfer inhibitors) DNA
Entry inhibitors - Entry inhibition Bind to viral gp41 or

gp120 or host cell CD4+
or chemokine (CCR5)
receptors

CCRS, C-C chemokine receptor type 5; NRTIs, nucleoside reverse transcriptase inhibitors;
NtRTls, nucleotide reverse transcriptase inhibitors; NNRTIs, non-nucleoside reverse
transcriptase inhibitors; Pls, protease inhibitors; InSTls, integrase inhibitors (integrase strand
transfer inhibitors).

Meintjes G, Moorhouse MA, Carmona S, et al. Adult antiretroviral therapy guidelines 2017. S Afr J
HIV Med. 2017;18(1), a776. https://doi.org/10.4102/sajhivmed.v18i1.776
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e Case 2

e 43 year old female suspected to have FDC
induced fulminant liver failure












e Case3

* 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
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Table 1: Summary of the study population

Characteristic

Gender
Females
Males

Pattern of liver injury
Massive necrosis
Submassive necrosis

Drug-induced liver
injury

19
15

Percentage (%)

82
18

13
49
38,5



Mo of obs

14

12+

10+

Histogram of Age

20 25 30 35 40 45 50
Age

Age range: 23-51 years
Median age: 34 years
Interquartile range: 14

55




Bar graph of pattern of injury by gender

18
16
14
12

10

Frequency

Massive Hepatic Submassive Hepatic Drug Induced Liver
Necrosis Necrosis Injury
B Female 5 18 9

H Male 0 1 6

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



Outcome in female patients with massive and submassive necrosis

Pattern of injury Gestation No gestation
N=5 N=18

Massive necrosis 3 1 2 2 1 1

Submassive necrosis 2 2 0 16 13 3



* HAART therapeutic agents associated with
hepatitis
— Efavirenz - NNRTI
— Nevirapine -NNRTI
— Rilpivirine (uncommon) - NNRTI
— Etravirine (uncommon) - NNRTI
— Aluvia - Pl
— Saquinavir - Pl
— Raltegravir — integrase inhibitor
— Dolutegravir — integrase inhibitor
— Maraviroc — CCR5 blocker
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ER stress in human hepatic cells treated with Efavirenz:
Mitochondria again
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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
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Mitochondrial (dys)function
— a factor underlying

the variability of
efavirenz-induced
hepatotoxicity?
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...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 y (Pol-y
hypothesis) and therefore their administration may generate a different type of
mitochondria with a distinct susceptibility to efavirenz.



www.nature.com/scientificreports
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OPEN Mitochondrial role in adaptive
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preeclampsia
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Placental Mitochondrial Toxicity, Oxidative Stress,
Apoptosis, and Adverse Perinatal Outcomes in HIV
Pregnancies Under Antiretroviral Treatment
Containing Zidovudine
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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 (ddl)>stavudine
(d4T)>Zidovudine (AZT)>lamivudine (3TC)>abacavir = tenofovir (TDF).

....HIV infection, by its own, has also been documented to cause
mitochondrial damage....

J Acquir Immune Defic Syndr 2017,75:e113—119






* 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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