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Abbreviations

CBz carbamazepine

DRESS  drug reaction with eosinophilia and systemic symp-
toms

FISARD drug reaction group of the French Society of Der-
matology

LTG lamotrigine

SCARs  severe cutaneous adverse reactions

SJS Stevens-Johnson syndrome

TEN toxic epidermal necrolysis

TOXIBUL French reference Center for toxic bullous diseases
and severe drug reactions

Background

Anticonvulsants are common triggers of skin adverse reac-
tions to drugs, either benign rashes or severe cutaneous
adverse reactions (SCARs, including drug reaction with
eosinophilia and systemic symptoms [DRESS], Stevens-
Johnson syndrome [SJS], and toxic epidermal necrolysis
[TEN]), which are life-threatening [1]. The most common
involved anticonvulsants are so-called aromatic antiepilep-
tics, including a group composed of carbamazepine (CBZ)
and related drugs (oxcarbazepine and eslicarbazepine),
phenytoin and phenobarbital, (named group 1 in our article),
and lamotrigine (LTG).

Genetic susceptibility in some populations enhances risk
of anticonvulsant-induced SCARs. HLA-B*15:02 is strongly
linked to SCARs (especially SJS/TEN) induced by CBZ and
related drugs, and also described with phenytoin and LTG,
in the Asian population [2]. In contrast, HLA-B*15:02 does
not favor phenobarbital-induced drug reactions. A genetic
testing for HLA-B*15:02 is recommended before initiation of
CBZ in patients originating from countries where this HLA is
frequent [3]. However, due to the frequency of mixed pop-
ulations, some experts suggested that this screening could
also be performed in populations where this HLA is rarer.
Furthermore, although the genetic association is milder for
phenytoin and LTG, authors suggested that, due to the mor-

bidity and mortality of SCARs, HLA-B*15:02 could also be
screened before initiating these latter two drugs [4].

Facing skin reactions to these anticonvulsants, the ques-
tion of further contraindications for patients is challenging.
Indeed, cross-reactivity or polysensitization among these
anticonvulsants was described either by patch testing or
by occurrence of rashes (clinically not well described). The
most common cross-reactivity (more than 50% of cases)
involves drugs of group 1, especially CBZ and related drugs,
and CBZ and phenytoin. However, although less frequent,
cross-reactivity was also described between CBZ and phe-
nobarbital, and between drugs of group 1 and LTG (from 10
to 50% in the Chinese population) [5—7]. Literature provides
no evidence for increased severity of rashes in patients who
experienced sequential eruptions due to polysensitization,
but large series are lacking.

To explore the risk of cross-reactions after a first skin
reaction, the positivity of skin testing is variable accord-
ing to drugs and the type of reaction. Skin tests, especially
patch-tests, are more often positive for CBZ than for LTG,
and in DRESS (up to 60%), than in EN (< 25%) [8,9]. A strategy
combining skin tests, in vitro testing (e.g. ELISpot, lym-
phocyte transformation test, but not routinely available)
and HLA genotyping could help better identifying with cer-
tainty not only the suspected drug but also cross-reactive
drug(s), but large experience is lacking for such combined
approaches. Finally, whereas careful drug provocation tests
(challenges) seem safe and can be discussed as a case-to-
case basis in specialized teams with alternative essential
drugs after negative skin tests in DRESS, experience is lim-
ited in SJS/TEN [9].

There is a lack of consensus for the best way to
investigate the risk of cross-reactivity among these anticon-
vulsants. Thus, our French expert group for drug reactions
suggest herein an algorithm for the allergological work-up
and the further medication proposal in patients having expe-
rienced a first adverse drug reaction to these drugs. Our main
objective was to provide a strategy for further authoriza-
tion of LTG (or not) in patients who experienced a cutaneous
adverse reaction induced by anticonvulsants of group 1 (CBZ
and related drugs, phenytoin, and phenobarbital), and con-
versely.

These recommendations are based on considerations
stated above and on the experience of our expert group, all
dermatologists and allergists involved in skin adverse reac-
tions to drugs, including SCARs (French reference center for
toxic bullous diseases and severe drug reactions [TOXIBUL]
and drug reaction group of the French Society of Dermatol-
ogy [FISARD]).
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Of note, these recommendations cannot cover all individ-
ual situations, especially when, based on the individual drug
causality, other drugs from other pharmacological class, are
also suspected. All complex situations and decisions should
be based on a multidisciplinary team approach including
professionals involved in drug reactions and anticonvulsant
prescribers.

Expert position statement

Based on the frequency of mixed ethnicity populations, the
group recommends to perform HLA-B*15:02 screening in all
patients having experienced a skin reaction with one of
these anticonvulsants among the suspects, when this HLA
is known as favoring (CBZ and related, phenytoin, and LTG),
and whatever the severity of the skin reaction.

Experts recommend a multidisciplinary discussion with
the neurologist, the psychiatrist or any other physician
involved in the management of the patient to identify the
patient’s therapeutic further needs, possible alternatives
and assess drugs that could be essential in the future.

Based on the HLA results and the needs for the patient,
we propose the following algorithm.

The search of HLA-B*15:02 is positive

The suspected anticonvulsant drug and all other drugs shar-
ing this genetic susceptibility are lifelong contraindicated
(LTG, CBZ and related, and phenytoin) whatever the severity
of the drug reaction.

Concerning phenobarbital, if not involved in the reac-
tion and if negative after allergological tests, it can be
authorized for further intake, if essential for the patient.
However, modalities of this authorization depend upon the
suspected drug and the severity of the reaction:

e if the suspected drug belongs to group 1: due to the
risk of cross-reactivity or polysensitization, phenobarbital
should be challenged carefully by the dermatolo-
gist/allergist and only if recommended for the patient;

e if the reaction was benign (see criteria below): challenge
with 1/10 of the dose then the full dose at day 3;

e if the reaction was severe (see criteria below): challenge
with progressive doses, i.e. 1/100 of the dose, then 1/10,
then full dose once a week;

e if the suspect of the drug reaction was LTG: due to a low
risk of cross-reactivity or polysensitization, phenobarbital
can be authorized without medical challenge.

The search of HLA-B*15:02 cannot be performed (not
available, refusal of the patient...), or waiting results

The expert group suggests deciding according to the eth-
nicity of the patient: if the patient has any known Asian
ancestry, the expert group recommends the same decision
as for patients with positive HLA.

For patients with no obvious Asian ancestry, the group
suggests the same decisional algorithm than for patients
with negative HLA (see below).

The search of HLA-B*15:02 is negative

The expert group recommends deciding according to the
severity of the drug reaction defined as:

e benign reactions: maculopapular exanthema without
severity signs (see below) and localized fixed drug erup-
tion;

e SCARs: severe maculopapular exanthema (see below),
acute generalized exanthematous pustulosis, DRESS,
SJS/TEN, generalized bullous fixed drug eruption.

There is no consensus for the definition of severe macu-
lopapular exanthema. To apply our algorithm, we considered
mild or severe maculopapular exanthema criteria recently
published by Barbaud et al. and commonly used as routine
practice [10]:

e body surface area involved > 50%;
¢ and one or more sign of severity among:

o dermatological signs: intense face edema, atypical tar-
get lesions, dark red erythema, skin pain, pustules,
blisters, mucosal involvement,

o fever>38.5°C,

o biological signs: significant hepatitis, nephritis, abnor-
malities of blood cell count (eosinophilia, neutrophilia,
neutropenia, thrombocytopenia).. .,

o duration > 7 days,

o hospitalization required.

Benign drug reactions
Drug of group 1 as suspect

Decision for drugs of group 1

A complete allergological work-up must be performed only
with all drugs of group 1, according to guidelines for testing
drug hypersensitivity skin reactions [8].

The suspected drug is contraindicated, whatever are the
results of the tests.

Of note, if CBZ is the suspect, related drugs are also con-
traindicated whatever are the tests results. In the same way,
if oxcarbazepine or eslicarbazepine is suspected, CBZ and
the other related drug are contraindicated whatever are the
tests results.

Concerning other drugs of group 1, those with positive
tests are contraindicated. Those with negative tests can be
carefully challenged, according to the patient’s needs as
decided after multidisciplinary decision and under super-
vision by the dermatologist or allergist. Modalities of this
challenge are not consensual, but could involve, in benign
reactions: 1/10 of the full dose then full dose 3 days after.

Decision for LTG

LTG is authorized without skin tests. However, due to the
intrinsic risk of SCAR of this drug, rules for proper use (e.g.
dose escalation) and adequate indications must be reminded
to prescribers.

LTG as suspect

Decision for LTG

Skin tests may be performed, especially if multiple drugs are
involved. However, LTG is lifelong contraindicated whatever
the result of its skin tests are.

Decision for drugs of group 1

They are authorized without skin tests. However, due to
the intrinsic risk of the drugs, the rules for proper use and
indications must be reminded to prescribers.
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SCARs
Drug of group 1 as suspect

Decision for drugs of group 1

A complete allergological work-up must be performed with
all drugs of group 1 AND with LTG, according to guidelines
for testing drug hypersensitivity skin reactions (Fig. 1 part
A).

The suspected drug is contraindicated, whatever the
results of the tests are.

Of note, if CBZ is suspected, related drugs are also con-
traindicated whatever the results of the tests are. In the
same way, if oxcarbazepine or eslicarbazepine is suspected,
CBZ and the other related drug are contra indicated what-
ever the results of the tests are.

Concerning other drugs of group 1, those with positive
tests are contraindicated. Those with negative tests can be
carefully challenged, according to the patient’s needs as
decided after multidisciplinary discussion, under supervision
by the dermatologist or allergist. Modalities of this challenge
are not consensual, but could involve, in severe drug reac-
tions: 1/100 of the full dose, then 1/10 and then full dose
once a week.

Decision for LTG
Skin tests for LTG must be performed (in the same time as
drugs of group 1).
In case of positive skin tests to LTG, it is contraindicated.
In case of negative skin tests: LTG can be carefully chal-
lenged by the expert dermatologists or allergists, according
to the patient’s needs as decided after the multidisciplinary
discussion, if no alternative.

LTG as suspect
Decision for LTG
A complete allergological work-up must be performed with
LTG AND all drugs of group 1 (Fig. 1 part B).

However, LTG is lifelong contraindicated whatever the
result of the tests.

Decision for drugs of group 1
A complete allergological work-up must be performed with
all drugs of group 1 (in the same time as LTG).

Drugs of group 1 with positive skin tests are con-
traindicated. If CBZ is positive, related drugs are also
contraindicated.

For drugs of group 1 with negative skin tests, a challenge
can be proposed according to the patient’s needs as decided
after the multidisciplinary decision, if no alternative, under
supervision by expert dermatologists or allergists.

Conclusion

The expert group provides herein recommendations for
allergological work-up in patients with skin adverse reac-
tions to so-called aromatic anticonvulsant drugs as the main
suspected drugs. All the other anticonvulsants (e.g. val-
proate, levetiracetam, lacosamide) remain the best choice
when possible to avoid any risk of cross-reactivity or polysen-
sitization. The patient’s needs for safe alternatives justify
our proposal, but these recommendations cannot cover all
individual situations, especially in patients with multiple
co-suspect drugs. Indeed, a strict assessment of all sus-
pected drugs with a chronological timeline is essential. A

multidisciplinary discussion with expert centers, including
dermatologists involved in drug allergies, allergists and pre-
scribers is essential to find further safe alternatives for
patients.
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Figure 1.  Proposition of management of severe cutaneous adverse reactions (SCAR). A. With drug of group 1 as suspect. B. With lamotrigine
(LTG) as suspect. CBZ: carbamazepine.
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