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Abstract

Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis are two rare but life-threatening diseases characterized by
detachment of epidermis, bullous skin lesions and mucous membrane erosions. Anti-epileptic drugs are highly suspected to
be the causative agents. Although carbamazepine (CBZ) is the most associated anti-epileptic drug, oxcarbazepine (OXC),
which is a monohydrated derivative of CBZ, is proposed to be safer because of the different metabolism of the two drugs.
Herein, we report a case of SJS induced by oxcarbazepine. A 6-year-old boy with benign rolandic epilepsy, admitted to our
hospital with generalized maculopapular rash after starting oxcarbazepine. The diagnosis of SJS was made with cytotoxic
skin lesions and mucous membrane involvement. After discontinuing of the drug and topical corticosteroid initiation, the
lesions were improved. We report this case to attract attention to the serious side effect of this anti-epileptic drug.

INTRODUCTION

Stevens—Johnson syndrome (SJS) and toxic epidermal necrolysis
(TEN) are bullous mucocutaneous reactions characterized by
extensive necrosis and detachment of epidermis. These two
conditions are accepted as two variants of the same disease.
SJS is the less severe form with detachment <10% of body sur-
face area and mucosal involvement of at least two sites (ocular,
oral or genital) [1].

Medications are the major trigger of SJS/TEN and the risk is
limited to the first 8 weeks of the treatment [2]. In children, the
medications often associated with SJS/TEN are sulfonamide
antimicrobials, phenobarbital, carbamazepine (CBZ) and lamo-
trigine. According to the literature, it appears that a newer anti-
epileptic drug, oxcarbazepine (OXC), which is structurally

related to CBZ, has rarely been reported as a trigger of SJS [3].
Here, we report a rare pediatric case of OXC-induced SJS.

CASE REPORT

A 6-year-old boy, with the diagnosis of benign rolandic epilepsy
was admitted to our hospital because of uncontrolled seizures.
OXC was started by the pediatric neurology department with
the starting dose of 12 mg/kg/day for the first 5 days. The dose
was increased to 18 mg/kg/day and after using this dose of drug
for 5 days our patient had rashes around the mouth and on the
lips. The rashes had spread toward his face, body, arms and
legs within a few days. He admitted to our hospital 5 days after
the rash had started.
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On physical examination; he had red maculopapular rashes
and flat atypical target lesions mostly on his face and less
intensely on his trunk and extremities. There were bullous
lesions and hemoragic crusts on his lips (Fig. 1). Photosensitivity
and erythema on the preputium penis were observed. He also
had malaise, myalgia and pain on swallowing.

On laboratory examination, complete blood count and bio-
chemical markers were within normal limits. The diagnosis of
SJS was made with cytotoxic skin lesions involving 10% body
surface area and two mucous membranes (oropharynx and
penis) and the recent exposure to OXC.

He was hospitalized and OXC treatment was stopped.
Topical corticosteroid (methylprednisolone aseponat) was
applied to the lesions on his mouth and skin. Punch biopsy,
taken from the lesions revealed focal full thickness epidermal
necrosis, basal vacuolar changes and perivascular lymphocytic
infiltrates in the papillary dermis (Fig. 2). Immunohistochemical
studies with CD3, CD4, CD8, CD20 and CD56 antibodies revealed
the cytotoxic origin of these T cells; extensive positivity with
CD3 and CD8 antibodies in contrast with others. There was no
immune deposition in direct immunofluoresence studies with
C3, I1gG, IgM, IgA and fibrinogen antibodies.

On the third day of his hospitalization there become peeling
on some lesions of his cheeks and arms. On the seventh day of
his hospitalization significant improvement was observed and
he was discharged from the hospital. Two months after dis-
charge patch test with both CBZ and OXC was performed and
detected negative.

DISCUSSION

The pathophysiological mechanisms that induce skin damage
in SJS/TEN are not fully understood. Drugs can stimulate the
immune system by binding to the major histocompatibility
complex (MHC) I and the T-cell receptor. This results in the
clonal expansion of drug-specific cytotoxic T cells that kill

Figure 1: Widespread erythematous macules and papules most intensly on the
face and trunk. Bullous lesions and hemoragic crusts on the lips

keratinocytes directly by perforin/granzyme pathway or indir-
ectly by inducing cells to release soluble death mediators [4].
The cytotoxic, CD8+ T cells (CTLs) and natural killer cells have
been showed to infiltrate the skin lesions and blisters of SJS/
TEN patients [5, 6]. In our case, immunohistochemistry
revealed that infiltrating lymphocytes in papillary dermis
were CTLs. Our data are in agreement with previous reports of
the presence of CTLs at the site of skin lesions in patients
with SJS [5-7].

OXC is a 10-keto analog of CBZ, however, there is significant
differences between the two drugs. OXC is almost completely
metabolized to its keto form to yield the active monohydroxy
derivative (MHD) which is the major pharmacologically active
component. MHD undergoes glucuronidation at the hydroxyl
group through uridine 5’-diphospho-glucuronosyltransferase
and none of the enzymatic pathways of the OXC metabolism is
affected by cytochrome P-450 system. OXC and its metabolites
are almost completely excreted in the urine. The 10,11-epoxide
derivates of CBZ oxidation are known to be responsible for
most of the side effects of CBZ. Because of this difference of the
metabolism of OXC from CBZ, OXC has been proposed to be
safer and well tolerated than CBZ [8].

Although carbamazapine is the major anti-epileptic drug
associated with SJS/TEN; OXC-induced SJS/TEN is extremely
rare with the incidence of 0.5-6/1.000.000 in 1 year in normal
population according to the FDA. There are only a few case pre-
sentations of OXC-induced SJS in the literature [3, 9]. To the
best of our knowledge, our patient is the youngest of all among
the cases reported so far in the literature.

OXC is different from CBZ with a ketone in place of the car-
bon-carbon double bond on the dibenzazepine ring at the 10th
position (10-keto). Because of the difference on the metabolism
of the two drugs, there is no need of dose adjustments of OXC
in hepatic diseases. There are also fewer adverse reactions with
OXC. Rashes occur in 3% of patients taking OXC and 7% of
patients taking CBZ. Cross-reactions between the two drugs
were also reported and the risk of having a hypersensitivity
reaction with OXC is 25-30% in patients who have previously
experienced a hypersensitivity reaction to CBZ [8]. Recent stud-
ies demonstrated that CTLs are drug-specific and directed
against the native form of the drug rather than against a react-
ive metabolite [10]. Both drugs share the same molecular

Figure 2: Full thickness epidermal necrosis (A), basal vacuolar changes (B) and
perivascular lymphocytic infiltrates in the papillary dermis (C) (H&E x200)



structure of dibenzazepine ring, so we speculate that this might
explain why OXC can induce SJS as CBZ.

In conclusion, we present a rare case of OXC-induced SJS.
OXC can also be a trigger of SJS. Because of the high mortality
and morbidity rates of SJS, the clinicians must be awere of this
serious side effect. Before starting an anti-epileptic drug,
including the newer ones, patients should be informed in detail
and encourage to contact with physicians urgently in case of
any adverse cutaneous drug reaction.
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