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ABSTRACT
Aims: The cross-reactivity of antiepileptic drugs (AEDs) in the occurrence of drug eruption makes
intrinsic accountability difficult. We are reporting on a case of drug eruption that occurred in a
patient treated with four AEDs who had previously developed rashes with two other AEDs.
Presentation of Case: A 17-year-old epileptic patient with a history of rashes induced by
phenobarbital and carbamazepine three years ago, and since ceased. Two months before
admission, levetiracetam was added. Lamotrigine and clobazam were then added for generalized
seizures. Two weeks later, a rash appeared on the neck, trunk and face with extension to limbs
associated with pruritus and fever. On admission, the patient was febrile with tachycardia. Skin
examination revealed a maculo-papular exanthema on the limbs, trunk and puffy face with negative
Nikolski's sign. Biological assessment: leukopenia, thrombocytopenia and elevated CRP. The skin
biopsy was in favor of toxiderma. The patient received paracetamol; imputability scores of the 4
antiepileptic drugs were calculated; and incriminated latromigine (C3S2B4) which was stopped with
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progressive increase of levetiracetam. The evolution was marked by a clinical and biological
improvement.
Discussion: The incidence of AED-induced drug eruption ranged from 1.7 to 8.8%. The AEDs
most at risk are aromatic AEDs. A high initial dose and rapid dose escalation are risk factors,
especially for lamotrigine when metabolism is inhibited by valproic acid.
Conclusion: During anticonvulsant polypharmacy, caution should be taken when administering
some AEDs to ensure that clinicians safely prescribe appropriate anti-epileptic medications
considering the history of previous AED-related skin reactions.
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previous diagnosis of epilepsy with previous
imaging, repeat imaging was not needed with
subsequent seizures. Two other AEDs were
added – lamotrigine (25 mg two times a day for 5
days then 50 mg two times a day) and clobazam
(5 mg two times a day). Two weeks later, a skin
rash appeared on the neck, trunk and face with
extension to the limbs associated with pruritus
and fever.

1. INTRODUCTION
Drug eruption induced by antiepileptic drugs
(AEDs) is known to physicians treating epilepsy
and incidences can reach 10% [1-4]. Maculopapular exanthema and delayed onset urticaria
are the most commonly reported hypersensitivity
reactions to AEDs [5]. However, even the most
meticulous examination may not always lead to a
diagnosis [6]. Moreover, the symptoms are rarely
specific, the effect of stopping AED is not always
conclusive, and several AEDs are often coprescribed [6]. The combination of several AEDs
increases the risk of skin adverse events [7]. For
this reason, clinicians should be aware of the
cross-reactivity of AEDs defined as the
occurrence of an AED-related rash in a patient
who had a skin rash during previous exposure to
other AEDs [2,8].

On admission, the patient, weighing 55 kg, was
febrile at 39.5°C, with tachycardia (110/min),
normal blood pressure, respiratory rate of 20
cycles/min and conjunctival hyperhemia. Skin
examination
revealed
a
maculo-papular
exanthema on the limbs (Fig. 1), trunk (Fig. 2)
and puffy face with a negative Nikolski's sign.
There were no pustules or lesions involving the
mucosa, palms or soles of the feet. There was no
periorbital or perioral edema. The abdomen was
soft without hepatosplenomegaly. The chest
examination was normal. The rest of the
examination was also normal. The biological
abnormalities noted were leukopenia at
2470/mm3, thrombocytopenia at 89000/mm3 and
CRP at 50 mg/l. Bacteriological results were
negative. Skin biopsy showed pericapillary
lymphocytic infiltration in the dermis, suggestive
of drug eruption. The HLA analysis was not
performed. The French imputability scores was
denoted with chronology (C), semiology (S) and
bibliography (B) scores of the four AEDs:
C3S2B4 for lamotrigine; and C1S1B4 for
levetiracetam, valproic acid and clobazam
respectively. After a neurological consult,
lamotrigine was discontinued with a gradual
increase in levetiracetam. The dose was
increased by 250 mg twice a day every 2 weeks
to a total dose of 1000 mg twice daily. The skin
rash gradually disappeared, as did the fever and
tachycardia, with normalization of the laboratory
abnormalities at D+7. The patient was seen 3
months later and was doing well with the same
antiepileptic treatment at discharge.

Indeed, cross-reactivity of AEDs is a significant
clinical problem, making their intrinsic imputability
difficult during polypharmacy. In this respect, the
present case of generalized exanthema
illustrates a cross-sensitivity that occurred in a
patient treated with four AEDs who previously
developed drug eruption with two other AEDs [8].

2. CASE REPORT
A 17-year-old epileptic patient, treated with
valproic acid (500 mg three times a day) since
the age of 8 and without morbidity, is admitted to
the Dermatology Department for a maculopapular rash. He reported a ‘drug eruption’ with
phenobarbital and carbamazepine prescribed 3
years earlier and stopped since. Two months
before admission, levetiracetam was added (500
mg two times a day) to valproic acid by the
neurologist. Despite this, the patient presented
generalized tonic-clonic seizures that led to
hospitalization in the Neurology Department
where an electroencephalogram supported a
diagnosis of epilepsy. Because the patient has a
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Fig. 1. A patient’s drug rash and systemic symptoms from antiepileptic drugs, having maculopapular exanthema over (A) upper limb, (B) lower limb.

Fig. 2. A patient’s drug rash and systemic symptoms from antiepileptic drugs having maculopapular exanthema over trunk (C) front, (D) back
evolve rapidly after discontinuation of the
causative drug [9]. Yet there are severe systemic
and cutaneous forms that are potentially fatal,
such as anaphylaxis, acute generalized
exanthemous pustulosis, and especially StevensJohnson syndrome and Lyell’s syndrome.

3. DISCUSSION
Toxidermias are cutaneous side effects of drugs.
More than 90% of these drug hypersensitivity
reactions are benign (maculopapular exanthema,
urticaria, pruritus, photosensitivity, etc.) and
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Fortunately, these forms remain rare [9]. AEDs
are also quite often associated with a rash, that
can be mild to fatal. Incidence vary according to
the type of rash, the AED used, and the history of
rash, with rates ranging from 1 to 10% [1,3,4]. In
addition, 86% of hypersensitivity reactions were
observed within 3 months of initiation of AEDs
[3]. Most of the skin reactions occur in relation
with aromatic AEDs, such as phenytoin,
carbamazepine, phenobarbital, and some of the
newer ones, such as oxcarbazepine and
lamotrigine [3].

In a study of factors associated with lamotrigineinduced drug eruption, co-medication with
valproic acid did not appear to be an
independent predictor of drug eruption. Yet a
history of rashes with other AEDs and patients
under 13 years of age appeared to be strong risk
factors for developing lamotrigine rash [11].
Authors have suggested that children may have
a higher risk for rash than adults due to
increased drug metabolism resulting in higher
concentrations of reactive metabolites [2,12].
The mechanisms causing drug eruption and
cross-reactivity appear to be complex and
diverse. There are several hypotheses about
how the immune system responds to AEDs [5].
AEDs may act as haptens that induce an
immune response by binding to T cells [8].
Indeed, a strong association has been found for
aromatic AEDs and T-cell-mediated skin
hypersensitivity reactions [10]. Similarly, a
significant relationship of type I hypersensitivity
with aromatic AEDs has been observed [10]. In
addition to these immunological factors, crossreactivity may be associated with individual
pharmacogenetics involving the HLA system and
responsible for genetic alteration of enzymatic
processes [2,4,8].

Lamotrigine appears to be involved in crossreactions less often than carbamazepine,
oxcarbazepine and phenobarbital [8]. This is
probably what prompted neurologists to
prescribe lamotrigine to our patient, although
drug eruptions were reported twice as frequently
with aromatic AEDs than with non-aromatic
AEDs [10]. Levetiracetam, lacosamide and
zonisamide are rarely associated with these
adverse events with a risk of less than 1% [3,4].
Three of the AEDs incriminated in the occurrence
of drug eruption in our observation were
aromatic: phenobarbital and carbamazepine
initially, then lamotrigine secondarily. It should be
recognized that the risk of developing an AED
rash is approximately three to five times higher in
patients who have had another AED rash
compared with those without [1,10]. Indeed, once
a hypersensitivity reaction occurs, the likelihood
of cross-sensitivity to another AED increases
among other aromatic AEDs. Few studies have
determined the frequency of toxidermal crosssensitivity in patients taking multiple AEDs [2].
Among aromatic AEDs, toxidermal crosssensitivity is estimated to occur in 40-66% of
patients [2,6]. For example, two-thirds of patients
who presented hypersensitivity reactions to
phenobarbital developed skin reactions to
carbamazepine, as did our patient [6].

Furthermore, it is suggested that patients
predisposed to cross-reactions between aromatic
AEDs have a deficiency in epoxide hydrolase an essential enzyme for the detoxification of a
metabolite produced by oxidation of aromatic
benzene ring by cytochrome P450 [6]. On the
other hand, phenobarbital and carbamazepine
are well-known enzyme inducers resulting in
increased metabolism and decreased serum
concentration of the affected drug [7]. Thus, the
half-life of lamotrigine is halved when it is given
in combination with these AEDs [7]. Conversely,
valproic acid is a well-known enzyme inhibitor
and increases serum concentration of AEDs
possibly associated with serious side effects
[1,7]. For example, valproic acid triples the halflife of lamotrigine, thus increasing the risk of
accidents in this combination [1,3,4,13].
Therefore, the toxicity of lamotrigine in our
patient may have been potentiated by its
combination with valproic acid. In addition, drug
eruption may have been enhanced by initial high
doses
of
lamotrigine
exceeding
the
recommended dose escalation pattern for
lamotrigine and valproic acid combination
therapy [13]. It has been suggested that the initial
rash could initiate the underlying basic
mechanisms responsible for an idiosyncratic

Several risk factors for drug eruption induced by
AED have been described, such as history of
drug eruption with AED, advanced age, female
gender, ethnicity, genetic predisposition, vitamin
D deficiency, and the presence of co-morbidities
[11,12]. The history of a previous AED-related
skin reaction appears to be the most significant
predictor of future rash [1,4]. Only this factor
could be identified in our patient who reported
the appearance of generalized skin rash
following the prescription of phenobarbital and
carbamazepine at the onset of his epilepsy,
replaced by valproic acid.
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response, and induce a second response that
would not occur if the introduction of the second
drug was delayed or administered very gradually
[2]. Apart from clobazam, an aromatic AED
administered to our patient following his epileptic
condition, has been associated in the literature
with rash, angioedema, Stevens-Johnson
syndrome and Lyell’s syndrome, but the rate of
skin eruption is not high compared to other
aromatic AEDs and the risk of cross sensitivity is
lower [4].

reintroduction) and semiological criteria (history,
compatible clinic, facilitating factors, exclusion of
other diagnoses) as well as extrinsic
bibliographical data [6,9].
For patients requiring AEDs with high risk of
cross-reactivity between them and drugs that
have previously caused rash, special warnings
and precaution for use are recommended [8]. In
the presence of aromatic AED-related rash, other
aromatic AEDs should be avoided and nonaromatic AEDs with low interaction should be
used as potential alternatives [3,4,6].

Recognition of AED-related rash must be rapid
because accurate diagnosis avoids potentially
fatal re-exposure and impacts subsequent
anticonvulsant treatment options [14].

To avoid a possible evolution towards severe
toxidermia, the immediate cessation of
lamotrigine was considered in our patient as
recommended [13]. Taking into account the
association of valproic acid and lamotrigine
in
our reported case, the doses of lamotrigine
should have been significantly reduced to avoid
elevated serum lamotrigine level in our patient
[13].

The search for the cause of drug eruption
associated with AEDs is based on several
arguments, but none has an absolute outcome
[6]. Some reactions, such as urticaria and
maculopapular
rashes,
can result from
interactions between viruses (HIV, EBV and
VZV) and drugs that require a virological
assessment as performed on our patient [15].

Many AEDs have low or negligible risk of rash,
such as gabapentin, vigapantin topiramate,
levetiracetam and pregabalin [7]. Thus
considering the cross-reactivity among aromatic
AEDs, the choice of levetiracetam in our patient
was considered a safe alternative.

Furthermore, if a patient receiving multiple
medications develops a rash, the most recently
added drug should be considered [4]. In practice,
to explore the causative drugs that lead to
cutaneous eruptions, patch tests and lymphocyte
transformation tests have proved to be useful
tools for evaluating reactions to aromatic AEDs
mediated by an immunologic mechanism.

4. CONCLUSION
Drug eruption can be a serious adverse skin
reaction to AEDs, and should be assessed and
treated promptly. Caution should be taken when
administering some AEDs to ensure that
competent clinicians safely prescribe appropriate
anti-epileptic medications. It is important to
ensure which AED is responsible for drug
eruption before depriving the patient of it.

The patch tests can be performed with good
sensitivity and a proven usefulness during
polypharmacy [7]. These patch tests reproduce
the hypersensitivity reaction at the site of drug
application and facilitate the identification of the
causative drug [12]. However, their use is not
recommended because the risk of developing a
new reaction is not negligible [13]. In addition,
only a few studies have evaluated the sensitivity
of patch tests in the diagnosis of hypersensitivity
reactions to AEDs [6].

CONSENT
As per international standard or university
standard, patient’s written consent has been
collected and preserved by the authors.

Therefore, to decide which AED to withdraw, the
assessment of the causal relationship between
each one of the AEDs and the occurrence of an
adverse event makes it possible to help the
diagnosis and the appropriate approach to adopt.
This
causality
assessment,
used
in
pharmacovigilance and applied in our case, is
measured by a score that integrates intrinsic
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