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ABSTRACT: Background: Skin rashes are a well known complication of antiepileptic drug (AED)
treatment. It has also been recognized that some patients will develop rashes from multiple AEDs
(cross sensitivity). There are very few studies that have attempted to determine the frequency of cross
sensitivity among AEDs. Methods: Charts of all patients attending an epilepsy outpatient clinic were
reviewed to determine AED exposure and the occurrence of a rash from AEDs. Results: 633 patients
had 1,875 exposures to 14 AEDs. Rashes occurred from carbamazepine (N = 27), phenytoin ( N = 21),
phenobarbital (N = 5) and lamotrigine (N = 1). A rash from 2 or more AEDs occurred in 14 patients
and involved predominantly carbamazepine and phenytoin. Among the patients exposed to both pheny-
toin and carbamazepine 10/17 (58%) of patients with a rash from phenytoin also had a rash from carba-
mazepine; conversely 10/25 (40%) patients with a carbamazepine rash also had a rash from phenytoin.
4/5 patients with a phenobarbital rash were sensitive to carbamazepine and/or phenytoin. Amongst the
other most commonly used AEDs no rashes occurred from valproic acid or clobazam. Conclusions:
The cross sensitivity rate for rashes involving carbamazepine and phenytoin is 40-58%. If a rash devel-
ops from either of these AEDs, valproate or clobazam are safe alternatives.

RESUME: Erythemes cutanés dus a une sensibilité croisée & des antiépileptiques. Introduction: Les éry-
thémes cutanés sont une complication bien connue de la médication antiépileptique (MAE). Il est également connu
que certains patients développeront des érythémes avec plusieurs MAEs (sensibilité croisée). 1l y a trés peu d’é-
tudes qui ont tenté de déterminer la fréquence de réactivité croisée parmi les MAEs. Méthodes: Les dossiers de
tous les patients d’une clinique externe d’épilepsie ont été révisés pour déterminer 1’exposition aux MAEs et la
fréquence d’un éryth¢me dii aux MAEs. Résultats: 633 patients ont eu 1,875 expositions & 14 MAEs. Un érythéme
est survenu avec la carbamazépine chez 27, avec la phénytoine chez 21, avec le phénobarbital chez 5 et avec la
lamotrigine chez 1. Un érythéme est survenu avec 2 MAEs ou plus chez 14 patients et impliquait surtout la carba-
mazépine et la phénytoine. Parmi les patients exposés a la phénytoine et a la carbamazépine, 10 sur 17 patients
(58%) ayant présenté un érythéme dii & la phénytoine ont également eu un érythéme dii a la carbamazépine; a I’in-
verse, 10 des 25 patients (40%) ayant présenté un érythéme dd 4 la carbamazépine ont également eu un érythéme
di a la phénytoine. 4 patients sur 5 qui avaient présenté un érythéme dii au phénobarbital étaient sensibles i la car-
bamazépine et/ou 4 la phénytoine. Aucun érythéme n’est survenu avec les autres MAEs les plus fréquemment util-
isés, soit I’acide valproique et le clobazam. Conclusions: Pour les érythémes impliquant la carbamazépine et la
phénytoine, le taux de sensibilité croisée est de 40 & 58%. S’il survient un érythéme dii a I'un ou I’autre de ces
MAEs, le valproate ou le clobazam sont des alternatives sécuritaires.
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Adverse cutaneous reactions from antiepileptic drugs described.*!%12-16 In a recent review paper of severe cutaneous

(AEDs) are familiar to clinicians treating epilepsy. The reported
frequency of skin rash ranges from 2%-13% for phenytoin, car-
bamazepine and phenobarbital.!” Rashes from valproic acid are
extremely unusual.63

The clinical expression of drug sensitivity ranges from a mild
macular rash to a severe life threatening illness with multiorgan
involvement (a generalized hypersensitivity syndrome).® All of
these reactions typically begin 2-8 weeks from the onset of ther-
apy.>! Fortunately, the majority of reactions are mild but the
hypersensitivity syndrome may begin as a benign appearing skin
eruption.

Cross sensitivity (the occurrence of rash in response to
sequential exposure to more than one AED) has been previously
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reactions to drugs, Roujeau and Stern commented that “cross
sensitivity between the various aromatic antiepileptic drugs is
well documented, making it difficult to select alternative anti-
convulsant therapy.”® Despite the recognition that cross sensitiv-
ities exist, there is a surprising paucity of data in the literature to
indicate how often cross reactions occur and which AEDs are
responsible. This retrospective review was conducted to a)
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responsible. This retrospective review was conducted to a)
examine the frequency of AED cross sensitivity and, b) deter-
mine what might be a reasonable alternative AED when a rash
occurs.

METHODS

We reviewed the medical records of all patients attending a
tertiary care adult outpatient epilepsy clinic between July 1988 -
March 1994,

The drug and patient inclusion/exclusion criterion were
defined before the chart review. We included all patients who
had been exposed to any AED; a diagnosis of epilepsy was not
essential. A routine component of the initial consultation in this
clinic is an assessment of all prior AED exposures and reasons
why medications were stopped. A list was constructed of all
AEDs taken by each patient. Most AED rashes begin within 6
weeks;*'% consequently we did not include a drug as an “expo-
sure” if it was taken for less than 6 weeks and stopped for any
reason other than a rash. A “rash” was defined as any cutaneous
eruption that occurred within 6 weeks after starting an AED and
caused the drug to be discontinued.

Prior to the chart review we elected to exclude patients with
a history of rash in whom we could not be reasonably confident
that a particular AED was the offending agent. We excluded
patients who: a) experienced a rash when more than one AED
was started at the same time, b) developed a rash more than 6
weeks after starting a drug, or ¢) had a cutaneous eruption
within 6 weeks of starting an AED and concurrent treatment
with other drugs commonly associated with rashes (e.g., antibi-
otics).

“Cross sensitivity” was defined as the occurrence of a rash
from an AED in patients who have previously experienced a
rash on exposure to a different AED.

Odds ratios and confidence limits were calculated with Epi
Info.!!

RESULTS

We reviewed 634 charts. One patient with a chronic dermati-
tis and an exacerbation within 6 weeks of starting phenytoin was
excluded. Three AED “exposures” were excluded; all involved
primidone (stopped within 1 week because of excessive seda-
tion).

The 633 remaining patients had 1,875 exposures to 14 AEDs;
39 patients (6.1%; 95% confidence interval = 4.3%-8.1%) expe-
rienced at least 1 rash from at least 1 drug. The frequency of
rash from individual AEDs is described in Table 1.

Carbamazepine was approximately 2.5 times more likely to
cause a rash than phenobarbital (odds ratio = 2.49; 95% confi-
dence interval = 0.93-8.40). Similar results were obtained for
phenytoin compared to phenobarbital (odds ratio 1.91; 95%
confidence interval = 0.69-6.56). Amongst the other most com-
monly used AEDs no rashes occurred from exposure to val-
proate, the benzodiazepines, or primidone.

Table 2 summarizes the patients with rashes and their AED
exposures. There were 34 patients who had a cutaneous eruption
alone and 4 patients with a rash plus other manifestations of sys-
temic involvement.

A rash from 2 or more AEDs ( cross sensitivity) occurred in
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Table 1: Antiepileptic Drug Exposures and Rashes.

Drug Number of Number of rashes
patients exposed (%)
phenytoin 470 21(4.5)
carbamazepine 469 27(5.7)
valproic acid 268 0
phenobarbital 209 524
clobazam 195 0
primidone 128 0
clonazepam 44 0
ethosuximide 34 0
nitrazepam 19 0
lamotrigine 17 1(5.9
methsuximide 11 0
vigabatrin 9 0
gabapentin 1 0
trimethadione 1 0

14 subjects (patients 7, 10, 12, 15, 16, 20, 25, 26, 28, 29, 31-34).
The reactions in individual patients were the same variety
(either rash only or rash plus) in all instances of cross reactions.
Cross sensitivity occurred predominantly with phenytoin and
carbamazepine. Among patients exposed to both phenytoin and
carbamazepine, rashes occurred in 17 patients from phenytoin
and 25 from carbamazepine. Ten patients developed rashes with
exposure to each of these AEDs. Therefore, 10/17 (58%) of
patients with a rash from phenytoin had a rash from carba-
mazepine and 10/25 (40%) of patients with a carbamazepine
rash also developed a rash with phenytoin.

The number of rashes and cross sensitivities with other AEDs
was small. However, 4/5 patients with a rash from phenobarbital
also had rashes from either carbamazepine or phenytoin. Of the
38 patients with rashes from carbamazepine, phenytoin, or phe-
nobarbital 24 received valproate and 12 took clobazam without
difficulty. The single patient with a lamotrigine rash did not
have a rash from phenytoin, carbamazapine or phenobarbital.

D1SCUSSION

The ideal method to determine the exact frequency of cross
reactions among AEDs would be a prospective evaluation.
However, the relatively low rash frequency (6.1% of patients in
our study and 2-13% of patients in the literature!”’) plus the fact
that not all patients are exposed to multiple AEDs make such a
study impractical. The tertiary care nature of our clinic popula-
tion provided a reasonable number of patients (N = 633) with
often difficult to control seizures and therefore a substantial
number of AED exposures (N = 1,875).

We believe our retrospective study provides an estimate of
the frequency of AED induced rashes and cross reactions. It is
impossible to be certain that all rashes in the clinic population
were a result of AED exposure; rashes have been reported in the
placebo arm of some AED trials and not all rashes are drug
induced.
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Table 2: Patients with rashes and other sensitivity reactions.

Patient Antiepileptic Drug Exposure Rash only Rash Plus Comment
(+ = exposed to drug; * = reaction to drug)
PHT CBZ Pb PRM VPA CLB OTHER
1 + +* + + + fever, thrombocytopenia,
elevated liver enzymes rash at 8 days
2 +* + rash at 5 days
3 ) + rash at 5 days
4 +* + +
5 +* + + rash on 2 exposures to
cbz; 1st after 7 days;
2nd after 14 days
+ +% + rash at 3 weeks
+* +* fever, elevated liver both reactions at < 1 week
enzymes
+* + +
4+ fever, joint pain
10 + +* +* +
1 + +* +
12 +* +% +
13 +* + + methsuximide +
nitrazepam
14 + ) + rash at 3 weeks
15 +* +* + +
16 +* +¥ + +
17 +* + +
18 4 + + rash at 3 weeks
19 +* + + rash at 10 days
20 +* +* + + +
21 +* + ethosuximide + rash within 2 weeks on
2 exposures to cbz
22 + +¥ + rash at 2 weeks
23 +* + + + vigabatrin + diffuse urticaria at 7-10 days
24 + + ethosuximide + rash at 6 weeks
lamotrigine”
25 ¥ 4k + + pht, cbz rash at 7-10 days
26 +¥ +* + pht, cbz rash at 7-10 days
27 + +* + vigabatrin +
28 +* +¥ +* + rashes at 2-3 weeks for each
29 +* 1% + clonazepam + pht, cbz rash at 10-14 days
30 + +* +
31 +* e + cbz rash at 3 weeks; pht rash
at 1 day
32 +* +* + + + pht induced diffuse urticaria at 4
weeks; cbz urticaria at 1 week
33 +* +* + lymphadenopathy positive in vitro sensitivity
hepatitis, renal failure, for pht, cbz, pb
fever
34 +* +* + + rash at 10 days with each
35 ¥ + diffuse urticaria at 5-7 days
36 +* + +
37 + % + vigabatrin +
38 4% + + rash at 7-10 days
39 + +* + +
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This study demonstrates a cross reaction rate of 40-58%
between phenytoin and carbamazepine. A minority of the
patients were under the care of the epilepsy clinic when the
rashes occurred. Therefore the type of rash, severity, and the
presence/absence of other features of a generalized hypersensi-
tivity reaction, the interval between drug exposures, and the
sequence of drug exposure could not always be accurately
ascertained. However, the inclusion and exclusion criteria were
sufficiently defined to allow an estimate of the cross reaction
rate. This estimate is likely to be a conservative one because of
the retrospective design, occurrence of rashes that were subtle
and not requiring drug discontinuation, and some rashes that
may occur beyond the 6 week cutoff from drug initiation.

In this study we could not address the issue of the relation-
ship of initial dosage of AED to the likelihood of developing a
rash. It has been suggested that rapid introduction (or high ini-
tial drug concentrations) of phenytoin, carbamazepine, and lam-
otrigine!''® increase the risk of a skin rash. An additional
consideration might be a “priming” effect induced by a reaction
to the first AED. For example, some patients in our study had
their carbamazepine discontinued with the appearance of a rash
and immediately had phenytoin introduced with a resulting sec-
ond reaction. Conceivably the initial rash could “prime” the fun-
damental underlying mechanism(s) responsible for an
idiosyncratic reaction and induce a second response that might
not otherwise occur if introduction of the second drug were
delayed or introduced very gradually. There have been reports
of patients with an AED induced rash tolerating a slow reintro-
duction of the same drug.'%!

Although only 5 rashes from phenobarbital (2.4% of expo-
sures) were found, it was noted that 4/5 of these patients experi-
enced cross reactivity to carbamazepine and/or phenytoin. This
observation might suggest that a history of phenobarbital sensi-
tivity serves as a particularly sensitive indicator of patients pre-
disposed to reactions from carbamazepine and/or phenytoin.

The mechanisms of allergic rash are not well understood.
Some patients appear to have a genetically determined alteration
in the enzymatic processes responsible for drug metabolism with
the production of reactive metabolites.!” Cell mediated immuno-
logic processes may be involved; these two pathophysiologic
processes are not mutually exclusive.® Structural similarities
between phenobarbital, phenytoin, carbamazepine, and primidone
presumably account for some of mechanism(s) of cross reactivity.

Although allergic responses to AEDs have been recognized
for years, there is a paucity of data to assist the clinician in
selecting an alternate AED if the patient develops a rash or addi-
tional features of the generalized hypersensitivity syndrome.
Shear and Spielberg!? studied the responses of lymphocytes
(from patients with clinical AED hypersensitivity reactions) to
drug metabolites generated by a murine hepatic microsomal sys-
tem. In their 53 patients 13 had clinical hypersensitivity reac-
tions to carbamazepine and phenytoin. Of those exposed to both
carbamazepine and phenytoin, 15 were sensitive to phenytoin
and 14 were sensitive to carbamazepine. Therefore, in contrast
to our study, 13/15 (86%) of their subjects sensitive to pheny-
toin were sensitive to carbamazepine and 13/14 (90%) subjects
sensitive to carbamazepine were sensitive to phenytoin. These
figures are probably higher than most clinicians’ experience and
likely can be attributed to selection factors involving the type of
patients studied (20/53 patients had skin rash alone with almost
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all of the remaining patients having experienced a multisystem
hypersensitivity reaction).

Pelekanos et al.!® described the clinical features of skin rash
from AEDs in a pediatric population. They reported 50 patients
of whom 10 had sensitivity reactions from 2 AEDs and 4
patients with reactions to 3 AEDs; all patients with reactions to
2 or more AEDs involved phenytoin, carbamazepine, or pheno-
barbital. Among the 14 patients with multiple sensitivities, the
severity of subsequent skin reaction was the same in 9 cases,
more severe in 2 cases, and less severe in 3 cases.

We encountered no cutaneous reactions from valproic acid.
Results from recent clinical trials support this drug’s spectrum of
efficacy against partial and generalized seizures.>622 Therefore,
in general, we favour the use of valproic acid as an appropriate
“next” treatment for patients experiencing a rash from any other
AED. Other considerations might be a benzodiazepine (such as
clobazam) or one of the other new AEDs with a low proclivity
for producing rashes (gabapentin, vigabatrin).?>2*
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