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Abstract: Lamotrigine is an antiepileptic drug used for the treatment of epilepsy, bipolar disorder and numerous off-label
uses. The development of rash significantly affects its use. The most concerning of these adverse reactions is Stevens-Johnson
syndrome/ toxic epidermal necrolysis. We performed a systematic review of randomized controlled trials using lamotrigine
as a monotherapy to quantify the incidence of cutaneous reactions, particularly Stevens-Johnson syndrome/toxic epidermal
necrolysis. Of a total of 4,364 papers regarding lamotrigine, 122 studies met our inclusion and exclusion criteria. In total, 18,698
patients were included with 1,570 (8.3%) of patients experiencing an adverse dermatologic reaction. The incidence of Stevens-

Johnson syndrome/ toxic epidermal necrolysis was 0.04%.
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Lamotrigine is an antiepileptic drug used for the treatment
of epilepsy, bipolar disorder and numerous off-label uses.’? The de-
velopment of rash significantly affects the use of this drug, as almost
10% of seizure patients treated with lamotrigine develop some form
of rash.* This occurs at a greater rate that than other antiepileptic
drugs, particularly non-aromatic antiepileptic drugs. * The most
concerning of these adverse skin reactions is the increased risk of
developing Stevens-Johnson syndrome or toxic epidermal necroly-
sis (SJS/TEN).® The incidence of SJS/TEN has yet to be quantitated
in a large cohort of patients taking lamotrigine.

While the exact causal relation remains unclear, certain
HLA types have been associated with the development of SJS/
TEN following lamotrigine. Zeng at al. identified HLA-B*15:02 in
the Han Chinese population.® This was validated in a subsequent
meta-analysis.” Park et al. demonstrated an association between the
HLA-B*44:03 allele and SJS/TEN in the Korean population.®
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In order to assess the incidence of SJS/TEN with the use of
lamotrigine as well as compare its incidence to other known caus-
ative drugs, we performed a systematic review of randomized con-
trolled trials using lamotrigine as a monotherapy to quantify the
incidence of cutaneous reactions, particularly SJS/TEN. We addi-
tionally sought to compare this incidence between different major
disease indications: seizure disorder, bipolar disorder and other in-
dications to evaluate whether an underlying epigenetic link in epi-
leptic patients may make them more prone than bipolar patients to
develop SJS with lamotrigine. This would potentially aid in further
characterizing epigenetic links in SJS/TEN.

We performed a systematic review using Medline/PubMed
database on May 3, 2015. Only English randomized controlled
trials (RCTs) assessing lamotrigine as monotherapy were includ-
ed. We defined monotherapy as instances where lamotrigine was
used alone or as a sole addition to a pre-existing stable regimen.

Study conducted at the University of California Irvine, Department of Dermatology - Irvine, California.
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TasLE 1: Incidence of adverse skin reactions and SJS/TEN in patients started on lamotrigine in randomized controlled trials

Patients treated with lamotrigine Patients developing skin reactions SJS/TEN
Seizure N=6,805 534 (7.8%) P=0.119 5(0.07%) P=0.255
Bipolar N=9,947 864 (8.6%) 2(0.02%)
Other N=1,946 172 (8.8%) 1 (0.05%)
Total N=18,698 1,570 (8.3%) 8 (0.04%)

SJS/TEN - Steven-Johnson syndrome/toxic epidermal necrolysis

This excluded studies where two or more drugs were started simul-
taneously. We used the search term lamotrigine and then filtered
results to only randomized controlled trials. Abstracts were then
reviewed to determine whether lamotrigine was used as a mono-
therapy. For each included paper, the total sample size, disease
process being studied (seizures, bipolar disorder or other diseases),
number of skin reactions and type of skin reactions were recorded.
The incidence of skin reactions was calculated for each disease pro-
cess as well as the total incidence. To calculate this, we divided the
total number of patients developing all skin reactions or just SJS/
TEN by the total number of patients in the group being studied (i.e.
each individual disease group and the total lamotrigine cohort). We
additionally used a x> test to assess heterogeneity of skin reactions
between each primary disease process to evaluate whether certain
underlying conditions carried a greater risk of adverse cutaneous
reactions using the SPSS 20 (IBM) software. Significance was set at
p<0.05 with a two-tailed test.

Of a total of 4,364 papers regarding lamotrigine, 255 ran-
domized controlled trials were identified. Four of these articles were
excluded, as they were not in English. After reviewing the abstracts
and/or texts of these papers, 122 studies, ranging from 1993-2013,
remained. A vast majority of excluded studies were those that ini-
tiated 2 or more new antiepileptics at once and those that did not
report adverse events. In total, 18,698 patients were included with
1,570 (8.3%) of patients experiencing an adverse dermatologic re-
action. The incidence of SJS/TEN was 0.04%. This translates to 1
patient per 2,500 treated. There was no significant variance in inci-
dence amongst the different disease processes. Table 1 summarizes
the incidences of skin reactions and SJS/TEN in particular for each
disease process.
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Adverse skin reactions occur in 8.3% of patients taking la-
motrigine, with 0.04% of patients developing SJS/TEN. This rate
of SJS/TEN is far greater than that reported for other well-known
trigger medications including phenobarbital (0.02%), nitrofuran-
toin (0.007%) and sulfamethoxazole with trimethoprim (0.003%). °
The incidence of skin reactions and SJS/TEN in particular did not
demonstrate significant variance between seizure disorder, bipolar
disorder and other indications. Thus, based on the current analy-
sis, no disease cluster appears to be more susceptible to developing
SJS/TEN. This analysis was, however, limited by using the general
disease process rather than sub-types. The overall low incidence of
SJS/TEN would however limit the statistical comparison of inci-
dence rates, as identifying a statistically significant change in inci-
dence with a disease.

Another limitation of this study is the anonymity of the as-
sessors of the dermatological complications and the lack of clarity
about how culpability was attributed. This is a limitation that pre-
vented us from characterizing different rashes; thus, our endpoints
were rash and SJS/TEN. By using only randomized controlled trials
of lamotrigine, we minimized any possible publication biases by in-
cluding case reports or retrospective manuscripts with emphasis on
cutaneous adverse events. Cutaneous adverse reactions, particular-
ly SJS/TEN, occur at a sizeable rate in patients receiving lamotrigi-
ne; herein we quantify this incidence and the homogeneity amongst
different primary disease processes. We demonstrate that compared
to the major culprit drugs phenobarbital, nitrofurantoin and sulfa-
methoxazole/trimethoprim, lamotrigine carries a higher incidence
of SJS/TEN.U
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