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Over the last decade, South Africa (SA) has made major 
progress in the prevention of mother-to-child transmission 
(PMTCT) of HIV. PMTCT uptake among women known to be 
HIV-infected increased from 65% in 2006 to >90% in 2010,1,2 
and the most recent national mother-to-child transmission rate 
at 6 weeks postpartum (2.7%) is the lowest recorded to date.1 

At the same time, maternal mortality-related HIV has continued 
to increase despite the increasing availability of antiretroviral 
therapy (ART). Data from the National Confidential Enquiry into 
Maternal Deaths show that 28% of all maternal deaths in 2008 - 
2010 were AIDS-related, compared with an estimated 20% in 2002 
- 2004.3 The most recent report included a new category of maternal 
deaths, attributed to ART-related toxicity. The majority of the 73 
deaths in this category were attributed to acute liver failure and 
Stevens-Johnson Syndrome (SJS). Although relatively uncommon, 
the occurrence of ART-related toxicity deaths was twice as high 
during 2010 than in previous years. This increase coincided with 
the release of the 2010 SA PMTCT guidelines4 that promoted 
nevirapine (NVP)-based ART for pregnant women with World 
Health Organization (WHO) clinical stage 3 or 4 disease, regardless 
of CD4 cell count, hepatitis B infection, the presence of abnormal 
liver transaminases, or the need for tuberculosis co-treatment. 

Recently, WHO noted its support for the expanded use of 
efavirenz (EFV) in pregnancy, based on growing evidence for 
the lack of EFV teratogenicity in the first trimester.5 Still, many 
health professionals remain at odds over the choice of non-
nucleoside reverse transcriptase inhibitors (NNRTIs) – EFV 
and NVP – particularly for pregnant women in the case of 
advanced immune suppression or during the first trimester. 

Case reports are of limited value to the practice of evidence-
based medicine, but they can illustrate the potential effect of 
clinical decisions. Previous recommendations to avoid EFV 

use in pregnancy were based largely on 5 case reports of birth 
defects in humans, 3 of which (myelomeningocele) resembled 
those from animal studies.6 A recent case report of cleft 
palate and micropthalmia following EFV use at conception7 
is likely to re-ignite the debate around the safety and wider 
use of the drug in pregnancy. Although the handful of cases of 
birth defects that may be associated with EFV use are widely 
discussed, much less attention has been given to reports of 
much more common toxicities associated with NVP use. We 
report 2 recent cases of maternal deaths at our institution, both 
from liver failure, following initiation of NVP-based ART.

Case 1
A 22-year-old HIV-infected woman in her second pregnancy 
was commenced on tenofovir (TDF), lamivudine (3TC) and 
NVP at 31 weeks’ gestation. Her nadir CD4 cell count was 
201 cells/µl and alanine transaminase (ALT) was 14 IU/l at 
baseline. She was assessed as WHO clinical stage 1. After 2 
weeks, the dose of NVP was doubled to 200 mg 12-hourly. 
Apart from haematinics, she received no other medication. Six 
weeks following ART initiation, she presented in labour with 
restlessness, jaundice, confusion, and an intra-uterine fetal 
death. Her alanine transaminase (ALT) was 462 IU/l, aspartate 
transaminase (AST) 134 IU/l and international normalised 
ratio (INR) >10. She delivered a fresh stillborn weighing 2.7 
kg. She bled profusely following delivery, during which time 
she experienced a convulsion. The patient’s capillary glucose 
was 2.4 mmol/l. Although she was adequately resuscitated 
and scheduled for exploration under anaesthesia, she had a 
cardiorespiratory arrest en route to theatre. She was declared 
dead after an hour of resuscitation. The woman’s family declined 
a postmortem examination.

We report 2 cases illustrating that it is too simplistic to link nevirapine (NVP) toxicity exclusively to individuals with immune 
preservation. Not enough is known about the mechanism of hepatotoxicity or cutaneous eruption to predict these events. This 
type of hypersensitivity reaction occurs rarely among HIV-exposed infants taking NVP prophylaxis or antiretroviral therapy 
(ART)-experienced adults with complete plasma viral load suppression. Conversely, HIV-uninfected adults and ART-naive 
pregnant women appear to be disproportionately affected by the adverse effects of NVP.
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Case 2
A 29-year-old woman with nadir CD4 count 119 cells/µl was commenced 
on TDF, 3TC and NVP (initially 200 mg daily) at a peripheral clinic. She was 
26 weeks pregnant. No baseline ALT measurement was performed and no 
other medication was prescribed. The patient presented a month later with 
a generalised rash and fulminant liver failure. By the time of referral to our 
facility, she was jaundiced, hypotensive, breathless, oliguric and had an altered 
level of consciousness. Her haemoglobin was 9.2 g/dl, white cell count 32.9 
x 109/l, platelets 207 x 109/l, urea 8.8 mmol/l, creatinine 202 µmol/l, AST 
548 IU/l and INR 4.47. Results of screening for malaria and viral hepatitis 
were negative. The patient was ventilated and received inotropic support. 
Ultrasound examination confirmed an in utero fetal death. A computed 
tomography scan of her brain was normal. She delivered a fresh stillborn 
after induction of labour. Postpartum, she developed grade 4 hepatic 
encephalopathy, persistent hypotension non-responsive to inotropic support, 
and worsening liver dysfunction (AST 568 IU/l, ALT 412 IU/l and INR 5.53), 
and required continued ventilation. The patient demised the following day.

Discussion
These cases are typical of the maternal deaths due to ART-related toxicity 
that are occurring with increasing frequency across SA. While the cases 
are not definitive and key investigations of interest (e.g. liver biopsy) are 
lacking, they provide a useful counterpoint to the case reports regarding 
EFV teratogenicity that have had a strong influence on SA policy.

Not enough is known about the mechanism of hepatotoxicity or 
cutaneous eruption related to NNRTIs to enable a reliable prediction of 
these events in people taking NVP. This type of hypersensitivity reaction 
occurs rarely among HIV-exposed infants taking NVP prophylaxis, or 
ART-experienced adults with complete plasma viral load suppression.8 
Conversely, HIV-uninfected adults and ART-naive pregnant women 
appear to be disproportionately affected by the adverse effects of NVP.9 
Severe adverse events following NVP-based ART among pregnant women 
are relatively common. In a cohort of pregnant women from Kenya, severe 
hepatotoxicity and severe rash occurred in 8% and 6%, respectively.10

Although the pharmacogenetic basis of NVP hypersensitivity is not 
well understood, there is some support for HLA-DRB*1 allele and HLA-
Cw8 expression in its pathogenesis.11,12 A group of investigators recently 
identified NVP-derived adducts (haptens) with the N-terminal valine 
of haemoglobin, in 12/13 individuals receiving NVP-based ART.13 
Drug bio-activation to reactive metabolites, capable of forming protein 
adducts and binding to self-proteins, is believed to be the trigger behind 
these idiosyncratic allergic reactions. The detection of this adduct 
may provide a clue to the molecular mechanisms underlying NVP 
hypersensitivity.

The current British HIV Association Guidelines recommend either 
EFV- or NVP-based ART for pregnant women with a CD4 count <250 
cells/µl.14 The SA National Confidential Enquiry into Maternal Deaths has 
recommended EFV to replace NVP when initiating ART in pregnancy 
from the second trimester onwards.3 Although a Cochrane review 
suggested the equivalence of EFV and NVP for efficacy endpoints in the 
treatment of HIV disease, EFV may be safer, notably for the development 
of raised liver transaminases and neutropenia.15 Given that the United 
States Food and Drug Administration assigned EFV to pregnancy 
category D (indicating evidence of human fetal risk), it is unsurprising 
that there are no trials comparing NVP and EFV in pregnant women.6 
However, in the absence of head-to-head data on the choice of NNRTI in 
pregnancy, decision-making on the basis of case reports and series has led 
to conclusions that may not be in the best interests of the public’s health.

Our view is that EFV should be recommended to all pregnant women 
in need of ART for their own health. Apart from regimen simplicity across 
all CD4 cell counts, there are a number of conditions unique to pregnancy 
(including pre-eclampsia; the haemolysis, elevated liver enzymes and low 
platelet (HELLP) syndrome; and acute fatty liver) that may mimic NVP 
toxicity, leading to inappropriate withdrawal of ART. Conversely, these con-
ditions may delay diagnosis of NVP toxicity, with progression to overt liver 
failure. Although the evidence for EFV teratogenicity is equivocal, given the 
labelling of EFV, ART should be delayed until around 12 weeks’ gestation to 
enable neural tube closure and embryogenesis of the face to be completed.16 

Generally, there is a clear and urgent need for more evidence to inform the 
choice of NNRTI during pregnancy. We support calls for the development of 
a register of ART exposure during pregnancy, with particular focus on the 
first trimester. Given that the background prevalence of neural tube defects 
in some regions of SA is as high as 3.55/1 000 live births,17 approximately 3 
000 - 4 000 first-trimester EFV exposures would be required to identify (or 
rule out) the teratogenicity of EFV with some confidence. Until more useful 
data are available on the safety of EFV use around conception, the drug’s use 
in the first trimester will remain a vexing issue.

References 
1. Goga A, Dinh TH, Jackson D, et al. Impact of the National Prevention of Mother to Child 

Transmission of HIV (PMTCT) Program on Perinatal Mother-to-Child Transmission 
of HIV (MTCT) Measured at 6 weeks Postpartum, South Africa (SA): Results of the 
First Year of Implementation of the 2010 PMTCT Guidelines recommended by the 
World Health Organization (WHO). IAC Conference, Pretoria, 26 July 2012.

2. Doherty T. PMTCT Indicators. The District Health Barometer 2007/8. Pretoria: 
Health Systems Trust, 2008. http://www.hst.org.za (accessed 20 January 2010).

3. National Committee for Confidential Enquiry into Maternal Deaths. Saving Mothers 
2008 - 2010. Fifth Report on the Confidential Enquiries into Maternal Deaths in 
South Africa. Pretoria: Department of Health, 2012.

4. National Department of Health (DoH). Clinical Guidelines: PMTCT (Prevention 
of Mother-to-Child Transmission) 2010. Pretoria: DoH, 2010.

5. Ford N, Vitoria M, Shaffer N. Technical Update On Treatment Optimization. Use 
Of Efavirenz During Pregnancy: A Public Health Perspective. Geneva: World 
Health Organization, 2012.

6. Lewis-Hall FC. Important Change in SUSTIVA (efavirenz) Package Insert – 
Change from Category C to D. Rockville: Bristol-Myers Squibb Company, 2005. 
http://www.fda.gov (accessed 19 April 2008).

7. Schanske AL. Bilateral oblique facial clefts and extremity anomaly in an infant after 
intrauterine efavirenz exposure and review of its teratogenic risk. AIDS 2012 (in 
press). [http://dx.doi.org/10.1097/QAD.0b013e328356467a] 

8. De Lazzari E, Leon A, Arnaiz JA, et al. Hepatotoxicity of nevirapine in virologically 
suppressed patients according to gender and CD4 cell counts. HIV Med 2008;9:221-
226. [http://dx.doi.org/10.1111/j.1468-1293.2008.00552.x]

9. McKoy JM, Bennett CL, Scheetz MH, et al. Hepatotoxicity associated with long- versus 
short-course HIV-prophylactic nevirapine use: A systematic review and meta-analysis 
from the Research on Adverse Drug Events And Reports (RADAR) project. Drug Saf 
2009;32(2):147-158. [http://dx.doi.org/10.2165/00002018-200932020-00007]

10. Peters PJ, Polle N, Zeh C, et al. Nevirapine-associated hepatotoxicity and rash 
among HIV-infected pregnant women in Kenya. J Int Assoc Physicians AIDS Care 
2012;11:142-149. [http://dx.doi.org/10.1177/1545109711423445]

11. Vitezica ZG, Milpied B, Lonjou C, et al. HLA-DRB1*01 associated with cutaneous 
hypersensitivity induced by nevirapine and efavirenz. AIDS 2008;22(4):540-541. 
[http://dx.doi.org/10.1097/QAD.0b013e3282f37812]

12. Gatanaga H, Yazaki H, Tanuma J, et al. HLA-Cw8 primarily associated with 
hypersensitivity to nevirapine. AIDS 2007;21(2):264-265. [http://dx.doi.org/10.1097/
QAD.0b013e32801199d9]

13. Caixas U, Antunes AMM, Marinho AT, et al. Evidence for nevirapine bioactivation 
in man: Searching for the first step in the mechanism of nevirapine toxicity. 
Toxicology 2012 (in press). [http://dx.doi.org/10.1016/j.tox.2012.06.013]

14. De Ruiter A, Taylor GP, Palfreeman A, et al. British HIV Association Guidelines for 
the Management of HIV Infection in Pregnant Women 2012: Consultation Draft. 
http://www.bhiva.org/documents/Guidelines/Pregnancy/Pregnancy_Guidelines_
for_Consultation120125.pdf (accessed 1 February 2012).

15. Mbuagbaw LCE, Irlam JH, Spaulding A, Rutherford GW, Siegfried N. Efavirenz 
or nevirapine in three-drug combination therapy with two nucleoside-reverse 
transcriptase inhibitors for initial treatment of HIV infection in antiretroviral-
naive individuals. Cochrane Database of Systematic Reviews 2010;12.

16. Moore KL, Persaud TVN, Eds. The Developing Human: Clinically Orientated 
Embryology. 5th ed. Philadelphia: WB Saunders, 1993:205-225.

17. Robertson HL, Steyn NP, Venter PA, Christianson AL. Neural tube defects and folic 
acid: A South African perspective. S Afr Med J 1997;87:928-931. 


