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CASE REPORT

Hypersensitivity Syndrome Induced by
Anticonvulsants: Possible Cross-Reactivity
Between Carbamazepine and Lamotrigine

Karim Aouam, MD, Foued Ben Romdhane, MD, Chaouki Loussaief, MD,
Randa Salem, MD, Adnéne Toumi, MD, Hichem Belhadjali, MD, Amel Chaabane, MD,
Naceur A. Boughattas, PhD, and Mohamed Chakroun, MD

A 14-year-old male presents with erythroderma and
fever 44 days after carbamazepine intake. Laboratory
exams show eosinophilia and elevated liver enzymes,
and thoracic imaging reveals interstitial pneumonitis.
All symptoms disappear after carbamazepine with-
drawal. A patch test to carbamazepine performed 6
weeks after recovery is positive. About 8 months later,
the patient exhibits the same clinical and biological pic-
ture 52 days after lamotrigine intake. Lamotrigine is
stopped and all symptoms disappear. A patch test to

LMG is positive. This case illustrates a possible cross-
reactivity between carbamazepine and lamotrigine,
which are aromatic and nonaromatic anticonvulsants,
respectively.
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ypersensitivity syndrome is an idiosyncratic,

severe drug reaction. Its clinical manifestations
include rash, fever, the involvement of multiple
visceral organs, and some hematological abnormali-
ties such as eosinophilia.' Bocquet et al? introduced
the term DRESS (drug rash, eosinophilia, and sys-
temic symptoms) syndrome to characterize such a
drug hypersensitivity reaction and to distinguish
it from drug-induced pseudolymphoma. Numerous
drugs such as sulfonamides, nevirapine, allopurinol,
and isoniazid have been reported to cause DRESS
syndrome.® However, anticonvulsants, especially
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aromatic ones such as phenytoin, carbamazepine
(CBZ), phenobarbitone, and primidone, are still the
principal drugs that elicit this syndrome.* Nonaromatic
anticonvulsants such as lamotrigine (LMG), a relati-
vely new anticonvulsant, are rarely reported to induce
DRESS syndrome.® Cross-reactivity among the aro-
matic anticonvulsants frequently occurs (40%-80%
of patients)®; however, cross-reactivity between aro-
matic and nonaromatic anticonvulsants has, to the
best of our knowledge, not been described in the
medical literature. We present here a case of a CBZ-
induced DRESS syndrome that recurred after subse-
quent administration of LMG, and we show the
usefulness of the patch test in diagnosing hypersen-
sitivity to both drugs.

CASE REPORT

A 14-year-old male presented with erythroderma,
facial edema, sore throat, and fever. Prior to this,
the patient had taken CBZ for 44 days for absence
epilepsy. On admission his temperature was 40°C,
blood pressure 100/60 mm Hg, pulse 88 beats/min,
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and respiratory rate 14 breaths/min. On physical
examination, a generalized, diffuse, maculopapular,
erythematous, pruritic rash was noted over the face,
trunk, and extremities with marked facial edema.
The laboratory findings showed an abnormal white
cell count (23 x 10°/L, 15% eosinophils) with aty-
pical lymphocytes and liver dysfunction with an
aspartate aminotransferase (AST) level of 210 IU/L
(normal 7-38 IU/L), an alanine aminotransferase
(ALT) level of 193 IU/L (normal 4-40 IU/L), and a
lactate dehydrogenase (LDH) level of 514 (normal
190-430 IU/L). The platelet count, international nor-
malized ratio, serum levels of immunoglobulins, and
renal function were conversely normal. Thoracic
imaging revealed interstitial pneumonitis. Serological
tests for viral infections including cytomegalovirus,
Epstein-Barr virus, hepatitis B and C, and human
immunodeficiency virus were all negative. CBZ was
then discontinued, and cetirizine was administered.
The HHV6 serological test performed on day 21 after
symptoms onset was negative. About 1 month after
CBZ withdrawal, the skin eruption, fever, lymph
node swelling, liver dysfunction, and eosinophilia
were completely relieved. Six weeks after complete
recovery, a patch test to CBZ (5% petrolatum) was
performed and was positive at the 48-hour reading
(Figure 1). About 6 months later, the patient was
treated with LMG for his epilepsy. On day 52 of the
LMG course, he presented fever (39.2°C), erythro-
derma, and lymph node swelling with leukocytosis
(13.1 x 10°/L), eosinophilia (12%), elevated liver
enzymes (AST 143 and ALT 154) and LDH (479),
and interstitial pneumonitis. LMG-induced DRESS
syndrome was then suspected, and the drug was
stopped. Approximately 20 days later, the clinical
and biological symptoms disappeared. The HHV6
serological test performed on day 21 after symptoms
onset was negative. A patch test to LMG (5% petro-
latum) performed 6 weeks after recovery was posi-
tive at the 48-hour reading (Figure 2).

DISCUSSION

This case report describes a patient who developed
a CBZ-induced DRESS syndrome that recurred after
an LMG course. Indeed, a clear temporal relation-
ship was observed between CBZ and LMG admi-
nistration and symptom onset (44 and 52 days
respectively, typically 2-6 weeks),"' the remission of
symptoms after CBZ and LMG withdrawal, and the
positive results of CBZ and LMG patch tests. Based
on the Naranjo algorithm,” it is probable that the
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Figure 1. Positive patch test to carbamazepine (48-hour reading).

Figure 2. Positive patch test to lamotrigine (48-hour reading).

first episode of the systemic reaction was due to
CBZ and the second to LMG. DRESS syndrome is a
severe idiosyncratic drug reaction, linked to a high
mortality rate (10%).® Its clinical picture includes
fever, morbiliform eruption, lymphadenopathy, pneu-
monitis, liver and renal dysfunctions, and hematologi-
cal abnormalities such as eosinophilia and atypical
lymphocytosis. Except for renal dysfunction, all these
features were observed in our patient during both
episodes of drug reaction. It has been reported that
DRESS syndrome could be associated with human
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herpes virus (HHV®6) reactivation.” We recently des-
cribed a CBZ-induced DRESS syndrome associated
with an HHV6 primary infection.' Nevertheless, in
our patient HHV6 serological tests performed in the
course of both episodes of DRESS syndrome were
negative. Several drugs including sulphonamides and
allopurinol have been associated with an increased
risk of inducing such a syndrome, but the aromatic
anticonvulsants are still the main drugs implicated in
eliciting DRESS syndrome. It has been suggested that
a defect in the epoxide hydroxylases, which induces
the accumulation of toxic metabolites of CBZ, may
lead to cell death or contribute to the formation of
antigens, triggering the immune reaction involved in
DRESS syndrome.' However, in our patient the patch
test was positive to CBZ, and it can be argued that the
drug reaction may be caused by CBZ itself and not its
reactive metabolite. Recently, some cases of DRESS
syndrome induced by LMG, a nonaromatic anticon-
vulsant, have been described in the literature.''**
However, in none of these reports was the causality
confirmed by patch test. In our patient, the patch test
performed for LMG was positive at the 48-hour read-
ing. It has been thought that the hypersensitivity reac-
tions are an immunological response to metabolically
generated drug-protein adducts,’ but recent data dem-
onstrate a lack of evidence of significant reactive
metabolite formation in the skin, so the drug reac-
tions caused by LMG may be caused by the parent
drug instead of a reactive metabolite.’**® As the patch
test to LMG performed in our patient was positive, we
can confirm this hypothesis.

In our patient, there was a significant cross-
reactivity between CBZ and LMG despite the difference
in the chemical structures of the 2 drugs (Figure 3).
Indeed, cross-reactivity has been widely described
among the aromatic anticonvulsants and occurs at a
rate as high as 80%.° This finding has been explained
by the fact that these drugs are metabolized into struc-
turally similar reactive intermediates, such as toxic
arene oxides. These intermediates may bind cova-
lently to cellular macromolecules, directly causing
cell damage or initiating immune responses. As men-
tioned above, both episodes of hypersensitivity reac-
tion exhibited by our patient are thought to be elicited
by CBZ and LMG themselves and not by intermedi-
ates, suggesting a cell-mediated cross-reactivity.'®
However, it cannot be ruled out that LMG-induced
DRESS syndrome resulted from an independent sec-
ond reaction. Indeed, the time lag between start of
drug intake and the DRESS event, which is supposed
to be shorter in case of cross reactivity, was longer for
LMG (52 days vs 44 days for CBZ).
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Figure 3. (A) Chemical structure of carbamazepine. (B) Chemical

structure of lamotrigine.

Through this report, we add to the medical litera-
ture a new case of DRESS syndrome induced by
LMG and point out the usefulness of the patch test
in the diagnosis of this drug reaction. We also
describe for the first time the possibility of cross-
reactivity between aromatic and nonaromatic anti-
convulsant drugs.

We are greatly indebted to Professor Adel Rdissi for his help
with improving the language used in this article.
Financial disclosure: None declared.
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