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Discontinuation of antiseizure medications (ASMs), primarily prompted by adverse effects, presents a
formidable challenge in the management of epilepsy, and impacting up to 25% of patients. This article
thoroughly explores the clinical spectrum of cutaneous adverse drug reactions (CADRs) associated with
commonly prescribed ASMs. Ranging from mild maculopapular rashes to life-threatening conditions
such as Stevens-Johnson syndrome (SJS) and toxic epidermal necrolysis (TEN), the diverse manifestations
are meticulously detailed. Diagnostic strategies, incorporating red flags and testing methodologies, are
elucidated to ensure precise identification. The classification of adverse drug reactions (ADRs), with a
specific focus on cADRs and their association with type A or type B reactions, is presented. Critical risk
factors, encompassing patient demographics, drug-related skin reactions, and genetic predispositions,
are thoroughly explored. The article underscores the role of human leucocyte antigen (HLA), including
HLA*15:02, in predicting susceptibility to severe reactions like SIS/TEN, particularly with aromatic ASMs
prevalent in specific populations. Management strategies for varying cADR severities are discussed,
placing emphasis on drug discontinuation, symptomatic relief, and potential desensitization. The article
concludes by consolidating current knowledge, providing clinicians with a roadmap for navigating the
complexities of diagnosis and management. The integration of personalized medicine principles and
evidence-based approaches emerges as a crucial paradigm for the future of epilepsy management,
aiming to minimize the impact of ADRs on patient outcomes. (2024;14:53-58)
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idiosyncratic reactions, unrelated to dosage (type B). Despite their
low incidence, the most severe idiosyncratic reactions include Stevens-

Adverse effects present a significant challenge in the management
of epilepsy, often leading to treatment discontinuation in up to 25%
of patients and impeding the attainment of optimal therapeutic
doses. Additionally, these effects substantially contribute to dis-
ability, morbidity, and mortality, imposing a considerable burden on
healthcare utilization and costs.' Despite the efficacy of commonly
prescribed antiseizure medications (ASMs), such as carbamazepine
(CBZ), phenytain (PHT), lamotrigine (LTG), oxcarbazepine (OXC), and
phenobarbital (PB), in seizure control, and their usage is frequently
curtailed due to the frequent occurrence of adverse drug reactions
(ADRs).” Cutaneous adverse drug reactions (cADRs) to ASMs are
among the most common, with an in-patient prevalence of approx-
imately 3%. Notably, documented a rash in 15.9% of 1,649 patients
taking ASMs over a 5-year period.? Some of these ADRs manifest as

Johnson syndrome (5JS) and toxic epidermal necrolysis (TEN), posing
a substantial risk of mortality or severe disability.”

Advancements in the epidemiological landscape and pharmaco-
genetics have deepened our understanding of the intricate aspects of
ASM toxic effects, facilitating the identification of specific patient
profiles at heightened risk for particular adverse reactions. These
contributions empower us to test patients for certain mutations, po-
tentially preventing the occurrence of serious ADRs." This review not
only provides insight into the clinical manifestations of each cADR
but also discusses how to identify when a patient may be at risk for a
severe reaction and outlines proper management for each clinical
setting. Additionally, we explore the primary ASMs that cause these
reactions and review mutations that put patients at risk of develop-
ing them.
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Classification of cADRs

ADRs can be categorized in various ways. The World Health
Organization classification establishes five types: 1) acute reactions
related to the pharmacological properties of the drug (type A); 2) idi-
osyncratic reactions (type B); 3) chronic reactions (type C); 4) delayed
reactions (type D); and 5) reactions secondary to drug interactions
(type E). They can be further divided according to the type of hyper-
sensitivity, into immediate (type 1) and delayed (type 4). Specifically,
adverse effects of ASMs have been grouped into five classes:' cogni-
tion and coordination; mood and emotion; sleep; tegument and mu-
cosa; and weight and cephalalgia. In this review, our primary focus is
on cADRs, which tend to fall into either type A or type B categories,
often associated with a type 4 hypersensitivity reaction.”

From a dermatological perspective, adverse cutaneous drug re-
actions are a significant cause of morbidity, presenting in various
forms ranging from mild urticaria and morbilliform eruptions to se-
vere and potentially life-threatening conditions such as SJS and
TEN.>® Accurate dlassification of these reactions is crucial for proper
diagnosis and treatment. Bastuji-Garin et al. (1993)° proposed a
comprehensive classification system for TEN, SJS, and erythema mul-
tiforme (EM), based on the pattern of skin lesions and the extent of
epidermal detachment. This system includes four categories. 1) Bullous
EM: epidermal detachment involving less than 10% of the body sur-
face area, characterized by the presence of typical target lesions. The
etiology can be viral or bacterial. 2) SJS: epidermal detachment af-
fecting less than 10% of the body surface area, with widespread er-
ythematous or purpuric macules or flat atypical target lesions, and in-

volving at least two mucous membranes. 3) SJS-TEN overlap: epi-
dermal detachment affecting 10-30% of the body surface area, with
purpuric macules or flat atypical target lesions. And 4) TEN: epi-
dermal detachment involving more than 30% of the body surface
area, with at least two mucosal surfaces affected, accompanied by
purpuric macules or flat atypical target lesions.

Risk Factors

Critical risk factors for cADRs encompass various elements, includ-
ing pediatric or geriatric patients, a history of previous drug-related
skin reactions, high initial doses, and rapid escalation regimens.
Additionally, immune system disorders like human immunodeficiency
virus, liver disease, and specific concurrent medications contribute to
heightened risk. In the context of drug reaction with eosinophilia and
systemic symptoms (DRESS) syndrome, infectious diseases may play
a role in pathogenesis, with human herpes virus six and seven, as
well as the Epstein Barr virus, identified as potential contributors.”

Genetic predisposition assumes a pivotal role in ASM hypersensitivity.
The presence of certain human leukocyte antigens (HLAs) is strongly
correlated with the risk of developing a cADR to ASMs. Among these,
HLA*15:02 has undergone extensive study and is established as a
significant risk factor for SJS and TEN following the use of CBZ. It is
estimated to have a 98.3% sensitivity, 97% specificity, a 7.7% pos-
itive predictive value, and a 100% negative predictive value for de-
veloping SJS/TEN when using CBZ. The 2017 Clinical Pharmacogenetics
Implementation Consortium guideline for HLA genotype and use of
carbamazepine and oxcarbazepine also establish patients with HLA*

Table 1. HLA alleles associated with high risk of ADRs due to ASMs>"®

HLA High-prevalence population  Cutaneous manifestations  Drugs associated with higher risk
HLA-B*15:02 Hong Kong, Malaysia, SIS/TEN CBZ, PHT, LTG, and OXC
Thailand, Philippines, and
Han Chinese
HLA-31*01 Japan, South India, Native SJS/TEN, DRESS syndrome  CBZ
Americans, Europe, South and maculopapular
Korea, and Han Chinese eruptions
HLA-A*24:02 South China SJS/TEN Aromatic AEDs
HLA-B*1511 Japan, South Korea, and SIS/TEN CBz
Central China
HLA-A*02:01/Cw*15:02 Caucasians SJS/TEN PHT
HLA-B*1301, HLA-B*5602, Thailand DRESS syndrome and drug PHT

and HLA-B*5604

hypersensitivity syndrome

HLA, human leukocyte antigens; ADR, adverse drug reaction; ASM, antiseizure medication; SIS/TEN, Stevens-Johnson syndrome/toxic epidermal
necrolysis; CBZ, carbamazepine; PHT, phenytoin; LTG, lamotrigine; OXC, oxcarbazepine; DRESS, drug reaction with eosinophilia and systemic

symptoms; AEDs, associated with antiepileptic drugs.
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15:02 at greater risk for OXC-induced SJS/TEN and don not recom-
mend prescribing it. Even though the guidelines specify that other ar-
omatic ASMs have weaker evidence linking them to SJS/TEN with the
HLA*15:02 allele, they still advise caution when using them.? A Thai
study found association of PHT-induced SJS in patients having HLA*
15:02, noting that not all patients were reactive to both drugs, which
means this cross-reactivity is not always present.4 In regions with a
high prevalence of these alleles, such as Hong Kong, Malaysia, Thailand,
and the Philippines, testing before prescribing these ASMs is
recommended." Other predisposing alleles are summarized in Table 1.

New ASMs are currently displacing aromatic ASMs, as there has
been an increase in their prescription due to their improved safety
profile and efficacy. Few cADRs have been reported with these
medications. Among them, lacosamide seldomly causes mild cADRs,
and the comparison of their incidence (2.9%) with placebo (3%)
shows no statistical difference.” " Regarding valproic acid (VPA), it
does not appear to be a significant risk factor for severe cutaneous
adverse reactions (SCAR) on its own, and mild rashes mainly occur
with high-dose escalations. However, it has been linked to SJS/TEN
cases when combined with aromatic ASMs, specifically LTG."""
Gabapentin presented a 0.3% rate of rashes that prompted dis-
continuation in a 378-patient study. Topiramate has been associated
only with pruritus and mild rashes.'” Therefore, we can conclude that
new ASMs appear to be at less risk of skin reactions compared to ar-
omatic ASMs.

Clinical Presentation

cADRs constitute some of the most common type B effects asso-
ciated with ASMs. In a Japanese cohort, these reactions comprised
75% of all ADRs to ASMs." The clinical spectrum of cADRs exhibits
variation in morphology and severity, ranging from mild mac-
ulopapular rashes to SCARs such as SIS/TEN and DRESS syndrome.
Within this spectrum, diverse reactions, including urticaria, pruritus,
alopecia, and erythema multiforme, can manifest.” Maculopapular
eruptions are characterized by the presence of erythematous and
pruritic cutaneous macules and papules, typically appearing 7 days to
14 days after the intake of the causative drug, and resolving sponta-
neously within 1 week to 2 weeks after discontinuation of the
medication.” These eruptions are observed in 5-17% of patients tak-
ing CBZ, PB, PHT, and LTG." Urticarial reactions are most common in
children and young adults, especially those with a history of allergy or
atopy. Characterized by itchy and confluent hives that fluctuate, urti-
carial reactions rarely last more than a few days."
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Fixed drug eruption presents as a single (or sometimes multiple)
round erythematous or violaceous patch, plaque, or bullae with a
darkened center that appears up to 1 week after drug intake. Recu-
rrence after re-exposure typically involves the same site or sites. This
entity can progress to generalized bullous fixed drug eruption (GBFDE),
affecting most of the body surface area (BSA), and resembling
SISITEN, making it more challenging to treat."” Acute generalized ex-
anthematous pustulosis (AGEP) is an uncommon drug reaction
(0.1-0.5/100,000 of the total population) characterized by pustules
mainly on the chest and upper back, accompanied by fever, occa-
sional mild mucous membrane involvement, and leukocytosis.'*

SJSand TEN are severe and life-threatening cutaneous adverse re-
actions associated with medication intake. They are characterized by
extensive necrosis and detachment of the epidermis, with mucous
membranes almost always affected. SIS is diagnosed when <10% of
the BSA is detached, compared to TEN, which affects >30% of BSA;
anything in between is considered an overlap."'® A Korean regis-
try-based study found an overall mortality rate for severe cADRs of
3.8%, slightly varying from a study in pediatric patients estimating a
mortality rate of 4%."""®

DRESS syndrome is also life-threatening but exhibits a varied clin-
ical presentation. Skin lesions are polymorphic and non-specific,
while systemic involvement is prominent, including fever, leukocy-
tosis with eosinophilia or atypical lymphocytosis, lymph node en-
largement, and liver or renal dysfunctions developing 2 weeks to 6
weeks after drug exposure. ' In a systematic review evaluating DRESS
syndrome in the pediatric population, ASMs were the culprit drugs in
97% of cases (n=148), with CBZ accounting for 34%, PHT 30%, LTG
16%, PB 10%, OXC 3%, VPA, and levetiracetam 1% each.'® SCARs
such as DRESS and SIS/TEN affect 1-10 in 10,000 new users of
ASMs. ASMs account for up to 53% of DRESS syndrome cases. CBZ is
the most commonly implicated drug for DRESS syndrome and
SISITEN, although this may be influenced by its frequency of use.
However, milder reactions are not uncommon with CBZ, including er-
ythematous rashes, urticaria, pruritus, or alopecia.""*

Diagnosis

The initial approach to patients exhibiting a skin eruption after ini-
tiating treatment with ASMs should prioritize characterizing the
dermatosis. Equally crucial is identifying red flags that may indicate a
severe rash with a high risk of SIS/TEN, DRESS, or AGEP. These red
flags may include fever, facial edema, lymphadenopathy, purpuric or

www.kes.or.kr



56 Journal of Epilepsy Research Vol. 14, No. 2, 2024

blistering rash, positive Nikolsky sign, hemorrhagic ulcers or erosions
on mucous membranes, systemic symptoms (tachycardia, hypo-
tension, malaise, and anorexia), erythroderma, skin tenderness, prom-
inent neck and upper trunk involvement, and as well as abnormal
blood and/or urine tests.

When attempting to identify the causative drug, the gold standard
is provocation testing. However, this approach can be extremely dan-
gerous, especially in the presence of a SCAR. A safer alternative is
the atopy patch test (APT), where a minimal dose of the suspected
drug is applied to the forearm skin and evaluated 48 hours to 72
hours later for any reaction. Delayed intradermal testing is similar to
APT but needs to be performed several weeks after the rash disappears.

Management

The treatment for ADRs varies depending on dlinical presentation
and severity. In general, most cases (if not all) require discontinuation
of the drug. For mild reactions, such as fixed drug eruption or mac-
ulopapular eruption, and symptomatic management is recommended.
Pruritus relief may be achieved with medium or high-dose topical
corticosteroids or oral H1 antihistamines. If mild oral lesions are pres-
ent, they can be managed with topical corticosteroids or calcium
carbonate. In cases without red flags, reducing the ASM dose and
closely monitoring the patient until improvement occurs is recom-
mended, after which the dose can be slowly escalated. If a high risk
of hypersensitivity to a drug is confirmed, the ASM must be replaced;
however, switching to another aromatic ASM can be risky (a patient
allergic to OXC or PB has an estimated 70% risk of a similar reaction
to CB2).

In such cases with only a mild reaction, desensitization is an op-
tion if the risk of leaving the patient without an ASM is greater.
Patients must consent to desensitization, and during the process,
they should be monitored daily for the appearance of any red flags.
Three regimens can be used: 1) introducing the ASM at a 0.1% dose
and doubling the amount every 2 hours until the desired dose is
reached; 2) similar to the first regimen, but the doubling interval is
every 24 hours; and 3) the initial 0.1% dose is taken throughout a
week, and then every next week the dose is doubled. The latter is
considered the safest option; however, it is not ideal for patients with
epilepsy who require continuous ASM treatment. Examples of in-
dividuals who would benefit from desensitization are women of
childbearing age in remission on LTG or CBZ, patients with trigeminal
neuralgia, and patients with kinesogenic dyskinesia.'*"
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When any SCAR is suspected, clinicians must create a compre-
hensive drug chart, including every drug the patient has consumed in
the past 6 weeks, to evaluate which one coincides with the onset of
symptoms. The removal of all unnecessary drugs, including the sus-
pected culprit, is a corerstone of treatment that can improve prognosis.
Rechallenge is never advised in these cases. In the context of a pa-
tient with AGEP, along with removing the drug, only symptomatic
treatment with topical corticosteroids (2 days for 1 week), emol-
lients, and infection prevention is advised. AGEP typically resolves
spontaneously and mostly leaves no sequelae.”’ For GBFDE, treat-
ment is similar to AGEP, but systemic corticosteroids may be added,
even though no strong evidence supports their use.”

In the case of SIS/TEN, patients require in-hospital management.
The algorithm of drug causality for epidermal necrolysis may be use-
ful to determine the drug that conditioned the reaction.” Calculating
the affected BSA can help differentiate SJS from TEN and evaluate
severity. Prognosis can be assessed through the Severity of lliness
Score of Toxic Epidermal Necrolysis. Management is multidisciplinary
and includes supportive care, wound care, fluid and temperature
management, nutritional supplementation, pain control, prevention
and treatment of infections, and addressing complications. At times,
surgical intervention may be necessary. Although there is no estab-
lished pharmacological treatment due to limited evidence, clinicians
may consider the use of systemic corticosteroids, intravenous im-
mune globulin, cyclosporine, plasmapheresis, or anti-tumor necrosis
factor agents.”

When patients meet the diagnostic criteria for DRESS syndrome,
discontinuation of the culprit ASM s the first step in their management.
The latency period to rash onset ranges from 2 weeks to 6 weeks.
First-line pharmacological treatment is with systemic corticosteroids
(1-2 mg/kg/day of prednisone), although evidence for steroid-spar-
ing therapies, mainly cyclosporine, has been growing lately. Due to
the potential involvement of viral reactivation, antivirals such as gan-
ciclovir can be administered. Mortality associated with DRESS syn-
drome is around 5-10%.*

Conclusion

The management of epilepsy is fraught with significant challenges,
primarily due to the high prevalence of adverse effects associated
with antiepileptic drugs (AEDs). While some cutaneous reactions are
mild and self-limiting, others can severely impair quality of life, lead
to disability, and in extreme cases, and result in mortality. A thorough



understanding of the wide spectrum of these reactions is crucial for
accurate diagnosis and individualized management.

Identifying risk factors, including patient demographics and genet-
ic predispositions, and provides critical insights for predicting and
preventing adverse reactions. Notably, aromatic AEDs are frequently
implicated in severe cutaneous adverse reactions such as SJS, TEN,
and drug reaction with eosinophilia and systemic symptoms syndrome.

Treatment strategies emphasize the need for personalized ap-
proaches based on the severity of ADRs. The cornerstone of manage-
ment involves the immediate discontinuation of the offending drug.
Subsequent interventions may include symptomatic management,
dosage adjustments, and desensitization techniques, all tailored to
the dlinical presentation and the patient's unique profile.

This review synthesizes current knowledge on cutaneous adverse
effects associated with AEDs, providing clinicians with a compre-
hensive guide to navigate the complexities of diagnosis and manag-
ement. The integration of personalized medicine principles and the
application of emerging evidence-based strategies are poised to
transform epilepsy management, significantly mitigating the impact
of ADRs on patient outcomes.

By leveraging the latest advancements in epidemiology and phar-
macogenomics, healthcare providers can enhance their ability to
foresee and manage these adverse effects, ultimately improving the
therapeutic landscape for individuals with epilepsy.
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