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Background. Stevens-Johnson syndrome (SJS) is an acute life-threatening condition often elicited by drugs. The government’s indecisiveness
in deciding to stop the use of nevirapine (NVP) in HIV-infected pregnant women owing to the increase of SJS among this population group
in South Africa prompted this investigation.
Objectives. To investigate if pregnancy is a risk factor for SJS among HIV-infected women taking NVP-containing regimens and registered
within the Medunsa National Pharmacovigilance Centre database.
Methods. A matched case-control study with 5:1 matching was conducted. Women with SJS (cases) taking NVP-containing regimens were
matched with women without SJS (controls) taking NVP-containing regimens. Controls were randomly selected and matched to cases by
hospital, age, treatment duration and CD4 count. Conditional logistic regression was used to determine if pregnancy was a risk factor for
SJS.
Results. Six SJS cases were identified and 30 controls selected. The median age of both cases and controls was 29 years and the average
CD4 counts were 237 and 234 cells/μl respectively. Subjects were on NVP treatment for 18 - 31 days before the onset of SJS. Controls did
not develop SJS after treatment of between 1 and 365 days. Pregnancy increased the chances of developing SJS 14-fold (OR 14.28, p=0.006,
95% CI 1.54 - 131.82).
Conclusions. NVP-containing ARV regimens taken during pregnancy increase the risk of developing SJS. Healthcare workers are advised
to offer informed consent to patients and recommend effective contraception methods if NVP treatment is considered. In the light of our
findings, further studies of the association between NVP, pregnancy and SJS are necessary before general conclusions can be reached.
S Afr Med J 2013;103(5):322-325. DOI:10.7196/SAMJ.6077

Toxic epidermal necrolysis (TEN) and StevensJohnson syndrome (SJS) are acute life-threatening
conditions, most often elicited by drugs and less
often by infection.[1] SJS and TEN are characterised
primarily by acute skin blisters and mucous membrane
erosions.[2]The main difference between the two conditions is the
extent of skin detachment: <10% in SJS and >30% in TEN.[3] Cases
with detachment of 10 - 30% are labelled as SJS-TEN overlap.[1] Both
SJS and TEN are rare and have an incidence of approximately 2 per
million population per year in Europe.[4,5]
Typically, the drug reaction develops within the first 6 weeks after
the causative drug initiation.[1,6-9] Initial symptoms are cough, fever,
sore throat and facial swelling. If not detected early, and the offending
drug discontinued, skin rash may develop that leads to skin ulcers
and skin sloughing. Death of the patient could result.[10]
Numerous drugs can cause SJS, with several antituberculosis
drugs,[11] aromatic anticonvulsants (e.g. carbamazepine, phenobarbital
and phenytoin), anti-inflammatory drugs (e.g. allopurinol,
chlormezanone), anti-infective agents (e.g. aminopenicillins,
sulphonamides, quinolones, cycline antibiotics)[7,12] and antiretroviral
(ARV) medications (e.g. nevirapine (NVP), zidovudine (AZT),
stavudine (d4T), indinavir, didanosine)[7] being some of the most
frequent offending agents.
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It is important to note that although the outcome of SJS is not
significantly worsened by HIV infection, HIV-infected patients
have a higher predisposition to the condition because of decreased
anti-oxidant levels owing to infection.[13,14] In addition, the greater
likelihood of such patients using the drugs at higher dosages than the
general population, further predisposes them to SJS.[7,15]
Although the first ARV agent was licensed in 1987, South
Africa (SA) only began antiretroviral therapy (ART) in 2003. At
that time, ARV use was guided by the National Department of
Health’s Operational Plan for Comprehensive HIV and AIDS Care,
Management, and Treatment; this plan was revised in 2010.[16-18] The
revised plan states that all patients requiring ART must be initiated
on first-line ARV regimens involving 3 ARVs in combination.[19,20]
The recommended SA first-line regimens contain the following
3-drug combinations: d4T, AZT or tenofovir with lamivudine and
efavirenz (EFV) or NVP. Of these ARVs, NVP has been implicated as
the cause of SJS in HIV-infected patients.[6,7,12,21]
In 1998, Barner and Myers from Boehringer Ingelheim
Pharmaceuticals Inc. publicly acknowledged that NVP might cause
SJS in some patients.[8] This adverse drug reaction is described in the
labelling of NVP produced by this company, as well as that produced
by other pharmaceutical companies, such as Cipla. A prominent
warning to reduce the risk of rash of any severity (including SJS) is also
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specified on NVP package inserts, whereby a 2-week lead-in dose (200
mg once daily) is recommended. Furthermore, it is specified that the
NVP dose should not be increased during the lead-in period until any
rash that develops, has resolved. Reported risk factors for SJS include
female sex, history of drug allergy, low body weight, high NVP plasma
level and CD4 counts >250 cells/µl in women and >400 cells/µl in men.
[6,22]
The revised SA plan on the use of ARVs recommends the use of
NVP, even at a CD4 count >250 cells/µl in pregnant women,[19,20] in line
with the World Health Organization (WHO)’s contention that benefits
outweigh risks of using the drug at a high CD4 count.
Recently, we became aware of a possible increase in risk of SJS among
HIV-infected pregnant women taking NVP-containing ARV regimens
in KwaZulu-Natal Province. This is a new observation, as pregnancy
has not been specified by pharmaceutical companies as a risk factor
for skin reactions. This increase in SJS incidence led to the release of a
directive by the SA National Department of Health on 6 April 2012 (later
retracted owing to lack of sufficient evidence) stating the following: (i)
When initiating non-pregnant HIV-positive women of reproductive age
on highly active ART (HAART), use EFV; (ii) when initiating treatment
on HIV-positive pregnant women, use EFV if commencing treatment
during the second trimester; (iii) delay initiation of treatment until the
second trimester even in those women who need HAART and present
during their first trimester; (iv) for HIV-positive pregnant women
already on EFV as part of a HAART regimen, continue with EFV.
We investigated whether pregnancy was a risk factor for SJS
among HIV-infected women monitored by the Medunsa National
Pharmacovigilance Centre and taking NVP-containing regimens.

Methods

Study setting and study design

A matched case-control study with 5:1 matching was conducted at
3 sentinel sites in the SA public health sector, located in Gauteng,
Mpumalanga and Limpopo provinces. The study population
comprised HIV-infected women >15 years old who had been taking
NVP-containing ARV regimens and whose details were available on
the Medunsa Pharmacovigilance Centre database. Excluded from the
study population were women on the Prevention of Mother To Child
Transmission (PMTCT) programme and women not taking NVPcontaining regimens.
Cases were those women who developed SJS within a period of
3 - 46 days (6 weeks) after HAART initiation and were diagnosed
as having SJS by the attending physician as stated on the case report
form (CRF) or adverse drug reaction (ADR) form.
Controls were the population of reports not selected as cases and
reported over a 5-year period where the subject was a woman on
NVP-containing regimens and not diagnosed as having SJS. Controls
were matched for age (within 5 years of the case), CD4 count (<250
cells/ml or ≥250 cells/ml), and duration of NVP treatment (within
one year of case). As there were no controls available with a closer
match for duration of NVP treatment to that of cases (i.e. 3 - 46 days),
a maximum of one year of treatment duration was used for controls.
Pregnancy status during NVP treatment was recorded for both the
cases and the controls.

Data collection

All female patients taking NVP-containing regimens as part of
HAART were selected from the database. All patients with ‘StevensJohnson syndrome’ stated in the adverse drug reaction column were
selected as cases. To ensure that no SJS cases were missed, ADR forms
were simultaneously reviewed, and additional cases found that met
the inclusion criteria were classified as cases.
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Controls were selected among the female patients taking NVPcontaining regimens as part of HAART who had not been selected
as cases. The selection of controls was based on the assumption that
women taking NVP-containing regimens who were reported for an
adverse event other than SJS were representative of all women taking
NVP who had not been reported for SJS. For each case, the following
procedure was performed in selecting appropriate controls: The age
group, CD4 count and duration of treatment of the case were identified
and a subset of potential controls was selected such that all elements
had the same age group (within ±5 years of the case), CD4 count (<250
cells/ml or ≥250 cells/ml) and duration of treatment (within ±1 year of
the case) characteristics of the case. This process was carried out using
Stata's ‘Keep’ command for each of the cases. One file resulted for each
case and its controls. Stata's random sampling function was then used to
select a random sample of 5 controls from each of the case files, in turn.

Data management and analysis

An algorithm for implicating a drug as the cause of an adverse drug
reaction, described by Roujeau and Stern, was used to implicate NVP
as the cause for SJS in this study:[1]
1. Alternative causes (e.g. concomitant medication) were
excluded.
2. The interval between the introduction of a drug and the onset
of a reaction was examined (for drug-induced SJS, 3 - 46 days
was applied).
3. Any improvement after drug withdrawal was noted.
4. Any reaction if the drug were re-administered was noted.
Conditional logistic regression analysis was performed on STATA
version 12 (StataCorp LP, College Station, TX, USA). Odds ratios,
chi-square and 95% confidence intervals (CIs) were also computed.
A p-value <0.05 was considered statistically significant.

Ethical approval

The project proposal, which includes the work described in this
paper, was approved by the Medunsa Research and Ethics Committee
of the University of Limpopo in 2006.

Results

Of the 2 664 patients enrolled from the 3 facilities during the study
period, 10.4% (278/2 664) of female patients were taking NVPcontaining regimens. Of these patients, 6 SJS cases (6/278 (2.2%))
were identified from the database and ADR forms. Three cases were
from Hospital A, 2 from Hospital B and 1 from Hospital C. The
demographic characteristics of these 6 cases and 30 controls are
shown in Table 1. Controls were selected to be as similar as possible
to the cases; however, the cases were on treatment for between 3 and
46 days before developing SJS.
Onset of SJS ranged from 18 to 31 days after initiation of NVP,
with the highest frequency of patients experiencing SJS signs and
symptoms after 24 days of drug administration (Fig. 1). For all cases,
NVP was stopped and an alternative drug substituted, following
which all SJS signs and symptoms subsided.
The characteristics of cases and controls with respect to pregnancy
are shown in Table 2. Pregnancy increased the chances of developing
SJS 14-fold (OR 14.28). This association was highly significant
(p=0.006) despite the CI being wide owing to the small sample size
(95% CI 1.54 - 131.82).

Discussion

Drug causality of SJS is easy to postulate but difficult to prove,
particularly in HIV-infected patients on combination therapy and
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other concomitant medicines. The toxicity of NVP during pregnancy
has not been measured in large cohorts and, for those who have
measured it, results are contradictory. Our results were based on
attending physician diagnoses as logged in our CRF and ADR forms
as well as a causality algorithm described by Roujeau and Stern.
Our findings show that the chance of developing SJS increases with
pregnancy. This finding contradicts results found by Marazzi et al.
(2006)[23] that NVP-containing regimens in pregnant women appear
to be safe in African settings. In SA, most HIV-infected patients are
initiated on an EFV-containing regimen and continue on that course
unless they exhibit an adverse reaction. Patients who are pregnant,
HIV-infected and in need of ARVs for their own health, are fast-tracked
Table 1. Demographic characteristics of cases and controls
identified at 3 sentinel sites, 2007 - 2012
Characteristics

Cases (N=6)

Controls (N=30)

Median

29

29

Interquartile range

27 - 33

27 - 34

Range

25 - 43

25 - 41

and initiated on an NVP-containing regimen. The standard prescribing
practice is to switch patients from an EFV- to a NVP-containing
regimen when they become pregnant, owing to possible teratogenicity
that is attributed to EFV. This practice of prescribing NVP to pregnant
women may account for the fact that these women are at a higher risk
of developing SJS than the general population of women.
A weakness of this study was the small sample size which limited
our study power. In addition, there were no controls available with
a closer match for duration of NVP treatment to that of cases;
consequently, a longer treatment duration for controls was used. In
view of these weaknesses and our findings, further studies of this
important matter are necessary before general conclusions can be
reached. In addition to studying the association between SJS, NVP
and pregnancy, the teratogenic effects of EFV should be thoroughly
investigated to allow the SA National Department of Health to make
an informed decision regarding safety of NVP in pregnancy.

Conclusion

Age (years)

The present analysis was performed to confirm or disprove suspicions
of increased SJS among pregnant women taking NVP-containing
regimens. Our investigation confirms this suspicion. Healthcare
workers must therefore be advised to offer informed consent to
the patient and recommend effective appropriate contraception
methods if NVP treatment is considered. All other patients on NVPcontaining regimens must be equally closely monitored and NVP
discontinued immediately if side-effects are experienced. Further
studies are needed before the SA National Department of Health
will be able to reach conclusions regarding NVP safety in pregnancy.

CD4 count (cells/μl)
Average

237

234

Median

199

222

Range

5 - 490

13 - 640

Duration of treatment (days)
Median

27

191

Interquartile range

21 - 30

112 - 283

Range

18 - 31

1 - 365
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