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Abstract

Introduction

Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN) form a spectrum of
a rare and life-threatening cutaneous drug reaction. SUS/TEN in pregnancy poses largely
unknown risk factors and outcomes for both the mother and foetus compared to the general
population.

Methods

We conducted a study of consecutive pregnant women admitted to single tertiary referral
centre in South Africa with SUS/TEN over a 3 year period. They were all managed by the
same medical team using the same protocols. We evaluated their underlying ilinesses,
offending drugs and the course of pregnancy and outcomes to determine factors influencing
maternal and foetal outcomes.

Results

We identified twenty-two women who developed SJS/TEN while pregnant, all of them HIV-
infected. Their median age was 29 years. The majority 16/22 (73%) had SJS, the milder var-
iant of the disease affecting < 10% body surface area. Nevirapine was the offending drug in
21/22 (95%) cases. All 22 of the mothers survived with 3/22 (14%) developing postpartum
sepsis. Pregnancy outcomes were known in 18/22 women and 9/18 (50%) babies were
delivered by caesarean section. There were 2 foetal deaths at 21 and 31 weeks respectively
and both were associated with post-partum sepsis. Postnatal complications occurred in 5
cases, 3 involving the respiratory system and the other two being low birth weight deliveries.
Eight placentae and one foetus were sent for histology and none showed macroscopic or
microscopic features of SUS/TEN. On follow-up, only 12/20 children were tested for HIV at 6
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weeks post-delivery and none of them were HIV-infected. All had received prophylactic
ARVs including nevirapine.

Conclusions

TEN, the severe form of the disease, was associated with poorer foetal outcomes. SJS/
TEN-associated mortality is not increased in HIV-infected pregnant women. Maternal SJS/
TEN does not seem to commonly manifest in the foetus.

Introduction

Stevens-Johnson syndrome (S]S) and toxic epidermal necrolysis (TEN) are rare life-threaten-
ing cutaneous drug reactions, with skin and mucous membrane involvement that are consid-
ered a spectrum of the same disease. In SJS, there is <10% of epidermal detachment and in
TEN there is >30% with SJS/TEN overlap lying between these two extremes.[1] The incidence
of SJS/TEN is approximately 0,05-2 cases/million per year for the general population, in devel-
oped countries where the data is available. In patients with AIDS the incidence is estimated to
be 1 to 2 per 1000 individuals.[2] The disease is associated with significant morbidity and mor-
tality. In larger published series of patients, mortality has been reported to be between 4 and
60%, while long-term sequelae is as high as 50% in children and more than 80% in adults.[3-7]
[8-10]

Various risk factors for the development of SJS/TEN have been reported, including HIV
infection, some HLA alleles, collagen vascular disease and age.[2,5,11] Sekula and colleagues
conducted a survival analysis of a cohort of patients with SJS/TEN which validated the parame-
ters of SCORTEN, a prognostic score for in-hospital mortality.[12] The score is based on seven
risk indicators, these being: (1) age more than 40 years, (2) recent or current malignancy, (3)
tachycardia more than 120 per minute, (4) blistering more than 10% of total affected body sur-
face area, (5) serum urea more than 10 mmol/L, (6) bicarbonate less than 20 mmol/L, and (7)
serum glucose more than 250 mg/dL.[13] In addition, the authors found that a recent infection
was an independent predictor of mortality.[12] None of the patients evaluated in the survival
analysis was reported to be pregnant. There is paucity of robust data relating to predictors of
maternal and foetal outcomes in pregnant women who develop SJS/TEN. Almost all of the
reported cases are single cases.[14]

Pregnant women who develop SJS/TEN are a unique subset, possibly with different risk fac-
tors and outcomes for both the mother and the foetus compared to the general population. SJS/
TEN can simultaneously affect the mother and the foetus and in the literature there are at least
5 such reported cases[15]. In pregnancy, low maternal body weight, high nevirapine (NVP)
plasma levels and CD4 counts of greater than 250 cells/ul have been associated with an increase
in the incidence of SJS/TEN[16]. Dube et al, in a matched case control study found that preg-
nancy itself increased the risk of developing SJS by 14 fold when HIV-infected women used
NVP based regimens in pregnancy (OR14.28, p = 0.006, 95% CI 1.54-131.82).[16] In reviewed
literature, a high survival rate is suggested for both the mother and fetus. Based on the current
limited data, it seems mortality in pregnancy-associated SJS/TEN is lower than the general
population. In pregnancy, the most significant effect of SJS/TEN on the unborn foetus has been
shown to be an increased risk of premature birth due to foetal distress.[14] What is not clear is
if this increased risk is as a result of underlying maternal illness, fever or placental insufficiency.
There also seems to be a relationship between severity of the disease and premature birth, likely
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attributed to foetal stress as a result of maternal disease.[9] However, it is unclear what percent-
age of maternal body surface area needs to be denuded for the risk to become significant.

SJS/TEN is associated with mucosal surface necrosis and this is a major cause of long-term
sequalae. Niemeijer et al reported genital involvement in 70% of patients which included;
mucosal erosions, ulcerations and purulent blood-stained vaginal discharge. Mucosal lesions
can persist for weeks to months and up to 28% of patients could suffer long term sequelae.
These include vaginal adhesions and stenosis, vaginal and vulval adenosis, endometriosis and
telangiectasia. Sequelae may result in painful intercourse, difficult conception and infertility
[17]. In pregnancy this may interfere with normal delivery.[14]

The impact of HIV infection on maternal and foetal outcomes in pregnant women with SJS/
TEN is largely unknown. It is well established that the HIV infected population has a higher
predisposition to SJS/TEN.[2,8] In an attempt to answer some of these questions we conducted
a review of clinical data and records of pregnant patients admitted to a single tertiary referral
centre in South Africa with SJS/TEN and managed by the same group of dermatologists using
the same protocols. We followed-up those who had delivered outside of the tertiary hospital by
retrieving their records from secondary and primary level delivery facilities or contacting them
physically and/or telephonically.

Methods
Study setting

The study population comprised of patients admitted with SJS/TEN to a tertiary referral hospi-
tal in Cape Town, South Africa. The hospital is one of two tertiary referral centres serving the
population of Cape Town (approximately 3.7 million) including primary health care clinics,
district and secondary hospitals[18]. The study was approved by the Faculty of Health Sciences
Human Research Ethics Committee of the University of Cape Town (HREC Ref 124/2013) and
conducted within the provisions of the World Medical Association Declaration of Helsinki.
[19] The pregnant women were part of a prospective study on SJS/TEN effects on the foetus,
new born and placenta (REC REF 81/2010). The placentas were collected post-delivery and
sent for histology and the new-borns were examined for skin and mucosal anomalies. The
women were also part of a prospective study of the long term mucosal sequelae of SJS/TEN
(REC REF 82/2010). All patients gave consent for their data and information to be included
prospectively in the RegiSCAR international registry for severe cutaneous adverse reactions to
drugs (REC REF 424/2009). Additional information was obtained retrospectively from patient
records and personal interviews where necessary. Signed informed consent was given by all
women recruited into the prospective studies.

Participants and data extraction

We reviewed clinical records and study data of all pregnant patients admitted with SJS, TEN
and SJS/TEN overlap to the dermatology ward from 1 January 2009 to 31°* December 2012.
Patients were admitted to a general dermatology ward managed by experienced nursing staff
and dermatologists in conjunction with obstetricians and gynaecologists where necessary.
Patient management followed our standard protocol which is mainly supportive including
fluid resuscitation, enteral nutritional support, daily baths with antiseptic solution, topical care
of mucosa including eyes, mouth and genitalia and sterile non-adherent dressings. No physical
debridement was performed and we avoided urinary catheters and intravenous lines unless
intravenous antibiotics or urgent resuscitation was necessary. We avoided the use of antibiotics
unless there was clinical or laboratory indication for their initiation. No prophylactic antibiot-
ics, systemic steroids, intravenous immunoglobulin, cyclosporine or other specific therapeutic
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medications were administered to any of the patients. Anticoagulation was only administered
to patients who were completely bed-bound for more than 7 consecutive days.

The following data parameters were extracted from the clinical records: age; HIV status;
CD4 count; co-morbidities; gestation of pregnancy; medication used in the preceding 8 weeks;
interval between the first symptoms of SJS/TEN and admission to our centre; classification as
SJS, SJS/TEN overlap and TEN; vital signs; clinical management before and during admission
to hospital; results of bacterial cultures; length of stay in hospital and the final outcome of both
mother and child.

Sampling and definitions

Where possible attempts to recover placentae at the time of delivery were made. These were
collected in buffered formaline and sent for routine H&E staining. All placentas were reviewed
by a single experienced pathologist as per our protocol.

Data management and statistical analysis

Data was entered into a Microsoft Excel database. Continuous variables were described using
medians and ranges or medians and interquartile ranges while categorical variables were sum-
marized as proportions and percentages. No inferential statistics or hypothesis testing was
undertaken as the small size of the sample did not allow for a meaningful analysis.

Results

We identified twenty-two women (21 black African women and 1 woman of mixed ancestry)
who developed SJS/TEN while pregnant and their baseline characteristics are summarised in
Table 1. Their median age was 29 years (range 23-36) and all of the twenty-two were HIV-
infected on antiretriviral therapy (ARV) with a median CD4 count of 316 (IQR 224,360).
Apart from HIV, 3 participants had other pre-existing co-morbidities on admission namely;
two cases of pre-eclampsia and a case of pneumonia. Eight of the twenty-two were primigravi-
das. SJS was diagnosed in 16/22 (73%) cases, TEN in 5/22 (23%) and SJS/TEN overlap in a sin-
gle case. Seventeen of the twenty-two (77%) had genital erosions on admission and 2/17 (12%)
of the cases had unspecified vaginal discharge. The median time between onset of symptoms
and admission to hospital was four days (IQR 3,6). Nevirapine was the offending drug in 21/22
(95%) cases while efavirenz was implicated in a single case. Causality was decided clinically
with reference to recently introduced drugs and experience and knowledge of the most likely
offending agent. In all cases the ARV’ given prophylactically to prevent HIV transmission to
the child were the most recently introduced medications. Nevirapine regimes were used for all
women except one where efavirenz was substituted for nevirapine. Onset of SJS/TEN symp-
toms was temporally related to the introduction of nevirapine (mean 16 days from nevirapine
introduction) or to an increase in dose from 100mg to 200mg daily after 2 weeks of treatment
(mean 4 days from increased nevirapine dose). In order to prevent the development of HIV
resistance only nevirapine was stopped in suspected cases while the other ARV's were contin-
ued at full doses to cover the withdrawal tail of nevirapine excretion. In the case of efavirenz, all
ARVs were stopped and on complete resolution of SJS/TEN the ARV's were restarted and efa-
virenz substituted with alluvia. Causality was thus determined by the temporal relationship to
SJS/TEN and healing on withdrawal of the suspected offender despite continuation of all other
medication.

During hospitalization for SJS/TEN, deranged laboratory parameters (2xupper limit of nor-
mal) were reported in 7/22 (32%) and the most common was elevation of transaminases in
four cases. One case each had elevated creatinine and alkaline phosphatase as well as a case of
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thrombocytopenia. Therapeutic systemic antibiotics were initiated in 13/22 cases, ten of these
on clinical suspicion of bacterial systemic infection, which included temperature of >38°,
tachycardia, offensive lochia, and three on confirmed positive bacterial cultures. The blood cul-
tures grew Klebsiella pneumoniae,methycillin-susceptible Staphylococcus aureus (S.aureus) and
methycillin-resistant S. aureus respectively. All the twenty two cases survived and were dis-
charged home following recovery or delivery. No cases required admission to an intensive care
unit (ICU). All cases were competently managed in an isolated side ward in the dermatology
unit by a team of experienced nurses supported by a team of specialists. Management was
based on the standardised unit protocol which dictates that all patients are monitored several
times a day for sepsis, systemic involvement and metabolic imbalances. Three of the twenty-
two (14%) developed post-partum sepsis (Table 2). The offending organism was known in only
one patient, a case of methycillin-resistant S. aureus. Both cases of foetal death, one being a ver-
tex delivery following an induction of labour and the other a miscarriage due to chorioamnio-
nitis, were amongst the three that developed postpartum sepsis. The other case of post partum
sepsis occurred after caesarean section delivery for foetal distress. Postpartum sepsis occurred a
median of 17 days (range 12-29) after the initial presentation with SJS/TEN. Two of the three
cases of post-partum sepsis occurred in women with SJS and the other in a woman with TEN.
Only one of the cases had TEN at the time of delivery and sepsis, with the other 2 having recov-
ered from their CADR before delivery. There were five reported cases of long-term sequelae
associated with SJS/TEN in the study population, namely two cases of dyspareunia and two
ophthalmological complications (Table 2). A fifth case was identified retrospectively as having
a complication in her subsequent pregnancy in which she suffered 3rd degree tears of the
vagina.

Outcomes of the pregnancy were known in 18/22 women. Seven of the eighteen pregnancies
(39%) had a normal vertex delivery while 9/18 (50%) patients were delivered by caesarean sec-
tion. Two of the eighteen pregnancies (11%) resulted in intrauterine deaths (Tables 1 and 2).
Six of the nine caesarean sections were emergencies, the indications being foetal distress in
three cases, increased maternal viral load in two cases and a case of worsening pre-eclampsia.
The two foetal deaths were a second trimester miscarriage at 148 days (21+1 weeks) and the
other an intrauterine foetal death at 217days (31 weeks). Both had non-viable birthweights of
330g and 580g respectively. The placenta to birthweight ratios were both 0.3, well within nor-
mal limits. The median gestation at delivery of the live births was 274 days (39weeks) (IQR:
265, 277) and the median birth weight was 2763g (IQR: 2378, 3241). Placental weights were
available for 13/18 (72%) of the cases and the median placenta to foetal weight ratio was 0.18
(range 0.14-0.26) (Table 1). Apgar scores were available for 14/18 (78%) live births. The one
minute score was 9 in 8/14 cases (57%), 8 in 2/14 (14%), 7 in 2/14 (14%) and 5 and 0 in 1/14
case each. At five minutes the Apgar scores were 10 for 10/14 (71%), 9 for 3/14 and 8 for single
case. There were complications in 5/16 (31%) of the live deliveries. Three of the cases involved
the respiratory system, namely birth asphyxia and congenital pneumonia. The other two cases
were low birth weight babies weighing 1760g and 1950g respectively. Two of the five live birth
complications occurred in mothers who had experienced TEN (2 and 15 days after the CADR).
Three were associated with mothers who had had SJS. These complications however occurred
more than 6weeks after the CADR (6weeks, 4months and 6months). Eight placentae and one
foetus were sent for macroscopic and histological evaluation. No abnormalities of the placental
surface, membranes, vasculature and chorionic villi were detected. The foetus showed no mac-
roscopic or microscopic features of SJS/TEN.

All new-borns received prophylactic ARVs (nevirapine) until HIV status confirmation at 6
weeks post-delivery without incident. On follow-up, results of 6week HIV PCRs were only
available for twelve of the twenty children. None of them were HIV-infected. Maternal CD4
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counts at the time of pregnancy were available for ten of these twelve women, with the median
being 262 cells/mm’ (IQR: 210,391). Viral loads were available for eight of the mothers of the
children who were known to have been tested (Table 2). Seven of the mothers were adequately
supressed, 4 <40 copies/ml in four and lower than the detectable limit in three. Two women
were delivered by caesarean section for high maternal viral load, one with a viral load of 1260
copies/ml and the other with a presumed high viral load due to late start of ARV therapy but
no viral load was documented prior to caesarean section.

Discussion

In this series of 22 consecutive women who developed SJS/TEN during their pregnancy, to our
knowledge the largest published single centre experience, our main findings were: a) SJS/TEN-
associated mortality is not increased in HIV-infected pregnant women b) maternal SJS/TEN
does not manifest in the foetus ¢) SJS/TEN in pregnancy is not associated with intra-uterine
HIV transmission.

It is well established that the incidence of SJS/TEN is increased in HIV-infected persons,
however it is not clear if SJS/TEN-associated mortality is higher in this population. A literature
review by Struck and colleagues suggested a high survival rate for the mother (24/28 survived,
1/28 died, 3/28 unknown outcome). Foetal survival was not as high (22/28 survived, 5/28 died,
1/28 unknown outcome).[14] Among our participants, maternal mortality was zero and none
of the women required ICU admission. The zero maternal mortality was due to dedicated
intensive nursing and supportive care without use of any immunomodulatory therapies. Foetal
mortality was 2/18 (11%) documented pregnancy outcomes, marginally better than the 5/27
(19%) reported in the review. Our maternal and foetal mortality figures confirm and
strengthen those reported in Struck and colleagues review as we report consecutive cases
treated at a single centre following a standard treatment protocol. Due to the rarity of the dis-
ease and the small study population, it is difficult to quantify mortality associated with SJS/
TEN in pregnant predominantly HIV-infected women. In our experience mortality was zero,
with further possible explanations being that pregnant women have fewer co-morbidities and
as a result are on less concomitant medications and they are younger. All were below the age of
40 years in our series, an age that is considered a low risk factor for mortality according to
SCORTEN.[13] This is supported by comparison with larger reported series which showed
comparatively lower mortality in children and younger cohorts. [5,8,12,20-26]

There have been previous reports of SJS/TEN manifesting in both the mother and the foetus
when the disease occurs during pregnancy.[15] In our series of 22 consecutive patients none of
the foetuses, both intrauterine deaths and live births, showed clinical features of SJS/TEN. This,
taken together with existing English literature of only 1 published cases of mother and child
being affected, suggests that foetal manifestation of SJS/TEN are rare during pregnancy.[15]
Placenta-to-birth weight ratio (PWR) is variable and depends on numerous factors including
race, gestational age, anaemia, maternal body mass, age, smoking and presence of pregnancy-
related pathology.[27,28] PWR has been shown to be predictive of obstetrical outcomes as well
as perinatal morbidity and mortality. PWR can be thought of as a balance between foetal and
placental growth.[29] In this cohort of pregnant women the median PWR was within the nor-
mal ranges reported in the literature (mean 0.2 SD = 0.044, minimum 0.023, maximum 1.17).
[29] A total of 8/22 placentas were examined histologically and no abnormalities were found.
However, these histology findings should be interpreted with caution due to a significant possi-
bility of a sampling error in assessing histological sections of such a large tissue mass. Despite
this, it seems that SJS/TEN, although a severe maternal disease, does not have a significant
impact on PWR and the physical structure of the placenta. The possible explanations include
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the relatively short duration of the SJS/TEN; onset of the disease late in pregnancy when the
disease is less likely to have a sustained impact on PWR; and confinement of SJS/TEN to the
mother, without direct involvement of the placenta and foetus. Larger studies, stratifying the
study population based on the above-mentioned parameters, are needed to clarify the impact
of SJS/TEN on PWR.

A recent report of an uneventful normal vaginal delivery after a well monitored pregnancy
following recovery from SJS highlights the importance of genital care in SJS/TEN.[30] In our
cohort, none of the women developed clinically detectable labial, vulvar or vaginal adhesions
on pelvic examination. This is likely to be a result of our routine practice of four times a day
Sitz baths with separation and lubrication of apposed eroded mucosa surfaces in patients with
genital lesions. Vaginal stenosis and labial synechiae result from adhesions of apposing
denuded mucosal surfaces which results in fibrosis. Before this practice we had encountered a
few cases of vaginal stenosis and fibrosis of the labia. No formal examination of the genito-uri-
nary tract were performed on these patients, thus it is still possible we missed these well estab-
lished sequelae of SJS/TEN, particularly in the cases delivered by caesarian section for foetal
distress or other indications.[30-32]

Nevirapine was the most common offending drug in 21 of the 22 cases. The use of nevira-
pine in prevention of mother to child transmission of HIV (PMTCT) regimens during the
study period was the major contributor to the higher incidence of nevirapine-associated SJS/
TEN in this population. We expect a significant drop in the incidence of SJS/TEN with elimina-
tion of nevirapine from the ARV protocols that have recently been introduced in South Africa.

As a result of the small number of TEN cases and loss to follow up of these cases we could
not establish that TEN, the more severe form of the disease, is associated with poorer foetal
outcomes. Larger studies involving multiple centres are required to determine if severity of SJS/
TEN impacts maternal and/or foetal outcomes in pregnant women.

There are several limitations to our study. Some of the patients delivered in secondary hos-
pitals hence the loss to follow up and missing data. Another limitation of the study as with oth-
ers on this subject is the small number of subjects in the study population precluding a
meaningful statistical analysis. However, all the patients were consecutive and managed at a
single center during the acute stage of SJS/TEN using similar protocols allowing for a cohesive
assessment of the data.

Summary

We describe clinical characteristics and outcomes of SJS/TEN in a series of consecutive HIV-
infected pregnant women. We found that maternal mortality was not increased, probably
lower, in this population compared to the general population. SJS/TEN did not affect the pla-
centa and foetus directly. SJS/TEN did not increase the risk of HIV transmission to the foetus
in mothers on ARV prophylaxis.
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