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Abstract: Pharmacovigilance presents many challenges, particularly when managing
unpredictable, rare conditions, eg, severe cutaneous adverse reactions (SCARs). Such rare
events are often only detected from spontaneous reports, which present their own limitations,
particularly during a prolonged global launch schedule. GlaxoSmithKline’s routine pharma-
covigilance includes regular reviews of global adverse event (AE) reports and aggregate data
from a central safety database. Lamotrigine is one of the several antiepileptic drugs associated
with SCARs. After identification of increased rates of fatal SCAR cases with lamotrigine in
Japan between September and December 2014, this analysis investigated the global incidence of
fatal SCARs with lamotrigine and explored whether known risk factors may have contributed to
these cases. Global fatal SCAR cases reported with lamotrigine administration from launch until
January 2015 were reviewed for evidence of temporal association with dosing and the presence
of risk factors, including comorbidities, concomitant medications, and noncompliance with the
prescribing information (PI). Worldwide, the estimated cumulative exposure to lamotrigine
was >8.4 million patient-years. Globally, there were 54,513 AE reports for lamotrigine, of
which 3,454 (6.3%) concerned SCARs. Of these, 122 (3.5%) had a fatal outcome (attributable
and nonattributable to lamotrigine), equating to 0.01 fatal SCARs per 1,000 patient-years. In
Japan (estimated cumulative exposure 141,000 patient-years), 17 fatal SCARs were reported
(attributable and nonattributable), equating to 0.12 per 1,000 patient-years. Seventy-one percent
of fatal SCAR cases in Japan showed evidence of noncompliance with the recommended dos-
ing regimen; in 65% of the cases, a delay in discontinuation of lamotrigine after early signs of
hypersensitivity was reported. Despite a number of limitations inherent in comparing spontaneous
report data, this analysis highlights the need for adherence to the lamotrigine PI and emphasizes
the importance of collaboration between global and local pharmacovigilance departments, to
promptly identify and reduce the risk of rare and serious events, such as SCARs.

Keywords: antiepileptic drug, pharmacovigilance, Stevens—Johnson syndrome, toxic epidermal
necrolysis, drug reaction with eosinophilia and systemic symptoms

Introduction

There are many ongoing challenges for pharmacovigilance systems that manage drug
safety surveillance across the world. Five principal interrelated activities have been
identified as critical in order to address these challenges. These are engaging the
public, collaboration and partnerships, the incorporation of informatics, the adoption
of a global approach to pharmacovigilance, and evaluation of the impact of pharma-
covigilance activities.! This short report illustrates the importance of these activities
from the perspective of a pharmaceutical company, GlaxoSmithKline (GSK), dedicated
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to ensuring the safety of patients using its medicines. While
the significance of collaborations between pharmaceutical
companies, academia, regulatory agencies, and specialist
monitoring centers is well recognized, in this report, we high-
light the importance of internal collaboration between global
and local safety departments as part of a global approach to
pharmacovigilance. Such an approach is complicated by wide
regional variation in the quantity and quality of spontaneous
reporting of adverse events (AEs), even for those as serious as
severe cutaneous adverse reactions (SCARs).? In addition to
the regional variation in AE reporting, one of the fundamental
challenges of evaluating safety based on spontaneous report-
ing is the lack of reliable exposure data. Unlike clinical trials,
or even many observational studies, there are no accurate
denominator data for spontaneous reports. The best that can
be achieved globally are estimates based on sales volume
data, which are accepted by regulatory agencies for periodic
reporting purposes as acknowledged in the industry guid-
ance on Good Pharmacovigilance Practices and Pharmaco-
epidemiologic Assessment issued by the US Food and Drug
Administration.> However, despite the limitations inherent in
the reporting of spontaneous cases, spontancous AE reports
remain at the core of pharmacovigilance because they help
to identify or further characterize AEs, once a medicine is
used in a real-world setting.* This is particularly true for rare,
unpredictable events such as SCARs.* The example presented
in this article with lamotrigine also seeks to highlight the
potential challenges associated with the global launch of a
drug over a prolonged period of time, particularly when a
major country such as Japan is one of the later countries to
introduce the medicine to its market.

SCARs include a number of conditions such as
Stevens—Johnson syndrome (SJS), toxic epidermal necrolysis
(TEN), erythema multiforme, and drug reaction with eosino-
philia and systemic symptoms (DRESS, also known as drug-
induced hypersensitivity syndrome).>® Although rare, SCARs
are unpredictable and are associated with high morbidity and
mortality.® They typically manifest as fever, malaise, cuta-
neous erythema, progressive blistering, epidermolysis, and
mucosal erosions with systemic involvement. In the majority
of cases, a hypersensitivity reaction to drug exposure is the
trigger for SCARs, although viral or bacterial infections can
also trigger SCARs in the absence of drug exposure.’

SCARs are associated with many drugs but do not
occur in all patients.® In the EuroSCAR study, a European
case—control surveillance of SCARs that was conducted
in six countries between 1997 and 2001, and included
379 subjects with SCARs and 1,505 control subjects,
allopurinol was the drug most frequently associated with

SCARs (17.4% cases exposed vs 1.9% exposed controls;
adjusted odds ratio: 18 [95% confidence interval: 11, 32]),
followed by carbamazepine (8.2% cases exposed) and co-
trimoxazole (6.3% cases exposed). In this study, 3.7% of the
SCAR cases were exposed to lamotrigine.?

GSK’s lamotrigine is approved for the treatment of
epilepsy and bipolar disorder. Skin rash is recognized as a
very common side effect of lamotrigine, and serious rashes
(including SCARs) have been reported.” Other commonly
used antiepileptic drugs, such as carbamazepine, pheno-
barbital, and phenytoin, are also associated with severe
dermatological events such as SJS and TEN.!** Known risk
factors for serious rashes with lamotrigine include the fol-
lowing: starting at a higher-than-recommended initial dose,
rapid titration, concurrent valproate administration, a prior
history of anticonvulsant-associated rash, and age less than
13 years when the rash develops.!*!

Although many studies have been conducted to evaluate
the incidence of rash with lamotrigine use,'¢ to date, very
few published analyses have evaluated the incidence and
causes of fatal SCARs with lamotrigine. This is not entirely
surprising considering the rarity of such cases, the known
limitations of spontaneous case reports, and the difficulty in
estimating the exposure to a medicine in the postmarketing
setting.* However, following an increase in the occurrence
of fatal SCAR cases in Japan in 2014, this analysis was
conducted by GSK to explore the global incidence of fatal
SCAR cases following lamotrigine exposure. This permit-
ted a comparison of estimated incidence rates by country,
as well as identification of known risk factors that may
have contributed to the development of SCAR or the fatal
outcome in these cases.

This investigation was performed after additional local
risk-mitigation activities were initiated in Japan, which
included the issuance of a “Blue Letter” (a “Dear Health
Care Provider” letter) in February 2015 in response to the
occurrence of fatal SCAR cases in Japan in 2014 and as
requested by the Japanese Ministry of Health, Labour and
Welfare (MHLW)."”

Methods

As part of routine pharmacovigilance, GSK (Brentford,
Middlesex, UK) reviews certain individual case safety reports
(ICSRs) and aggregate safety data from its global clinical
safety database of AE reports. Reports of AEs after drug
treatment may be received by GSK through spontaneous
reporting by health care professionals (HCPs), regulatory
authorities, and members of the public. Other sources of
information include the published literature, postmarketing
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surveillance reports, and unblinded clinical trial AE reports.
All AEs are coded using the International Conference on
Harmonisation (ICH) Medical Dictionary for Regulatory
Activities (MedDRA) to the level of preferred term (PT)."
For cases in which important clinical details are lacking,
attempts are made to contact the source for additional infor-
mation. Standardized MedDRA queries (SMQs) are created
by a working group of the Council for International Organiza-
tions of Medical Sciences, in liaison with ICH.'"” SMQs are
designed to ensure consistency of searches by different users
in different databases and are therefore widely accepted by
regulatory authorities.'** Narrow SMQs are those that are
highly likely to represent the medical condition of interest.?
GSK, uses SMQs as its first search strategy for interrogating
its global clinical safety database, whenever an appropriate
SMQ is developed.

On 29 January 2015, a comprehensive search of the
GSK global safety database was conducted, including all
cumulative spontaneous AE reports, postmarketing surveil-
lance reports, and unblinded clinical trial serious AE reports
(attributable and nonattributable) with lamotrigine, from
launch in 1991 until 26 January 2015, the data lock point.
These data were accessed via GSK’s safety database and
therefore are not freely available. For the analysis of global
SCAR incidence, worldwide reports (including Japan)
containing the narrow SMQ of SCAR (Table 1), fatal or
nonfatal, were retrieved. For the analysis of fatal cases in
Japan, only those Japanese cases containing the narrow
SMQ of SCAR and a fatal outcome were retrieved and
included in this analysis. For each country reporting two or
more fatal cases, additional data (including total number of
lamotrigine cases, total number of SCAR cases, total number
of fatal SCAR cases, date of product launch, and cumulative
exposure) were retrieved for comparison with the data from
other countries.

Cumulative exposure was calculated using sales volume
data from Intercontinental Medical Statistics, which has data
from 1 January 1995. Exposure estimates were calculated
in patient-years using an algorithm that assumes an average

Table | MedDRA PTs in the narrow SMQ for SCARs

Acute generalized exanthematous pustulosis, cutaneous vasculitis,

dermatitis bullous, exfoliative dermatitis, generalized exfoliative
dermatitis, drug reaction with eosinophilia and systemic symptoms,
epidermal necrosis, erythema multiforme, exfoliative rash,
oculomucocutaneous syndrome, skin necrosis, Stevens—johnson
syndrome, toxic epidermal necrolysis, toxic skin eruption

Abbreviations: MedDRA, Medical Dictionary for Regulatory Activities; PT,
preferred term; SCAR, severe cutaneous adverse reaction; SMQ, standardized
MedDRA query.

global lamotrigine daily dose of 300 mg. This algorithm is
used to provide the exposure estimates for the production of
periodic safety reports, although the average daily dose for
individual countries may vary depending on a number of fac-
tors (eg, the severity of the disease, concomitant medications,
locally approved doses, and indications). Nevertheless, the
authors chose to retain the global average daily dose that is
globally accepted by regulatory agencies for periodic safety
reports, rather than introducing new bias by nominally choos-
ing different values, for different countries. This enabled
the calculation of a crude reporting rate and performance
of cross-country comparisons, including the proportion of
SCAR cases with a fatal outcome. The crude reporting rate
for fatal SCAR was calculated for each country based on
the number of fatal SCAR cases divided by the cumulative
patient exposure in that country.

For the analysis of fatal cases, retrieved reports were
carefully reviewed for potential explanations for the fatal
outcomes (eg, noncompliance with the prescribing informa-
tion [PI], concomitant medications, comorbidities, or other
risk factors) and for the overall quality of the reported data.
Ethics approval was not required as this is a pharmacovigi-
lance evaluation of anonymized spontaneous AE reports
without access to direct patient information.

Results

Worldwide, the estimated cumulative exposure of lamotrigine
was >8.4 million patient-years, and there were 54,513
spontaneous AE reports for lamotrigine, of which 3,454
(6.3%) reported a SCAR. Of these, 122 (3.5%) had a fatal
outcome, equating to a crude rate of 0.01 fatal SCAR cases
per 1,000 patient-years. Reporting rates for fatal SCAR cases
varied according to country, with the lowest rates reported
in the USA, UK, and Spain (<0.01 per 1,000 patient-years),
and the highest rate reported in Japan (0.12 per 1,000 patient-
years; Table 2).

In total, 742 SCAR cases were reported in Japan with
lamotrigine, of which 17 (2.3%) had a fatal outcome. Of these
fatal cases, 12 (71%) showed evidence of noncompliance with
the recommended dosing regimen/titration schedule, includ-
ing a higher initial dose and/or faster escalation schedule than
that detailed in the PI (Table 3). Reported starting doses in
the 12 cases ranged from 50 mg/d to 125 mg/d. In 11 cases
(65%), there was evidence of a delay (ranging from 2 days
to 1 week) in the diagnosis and/or management of the early
signs of hypersensitivity, including failure to promptly
withdraw lamotrigine therapy for the patient. In seven of the
cases (41%), patients had preexisting medical conditions that
could have contributed or been potentially responsible for the
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Table 2 Worldwide incidences of AEs potentially related to lamotrigine

New Zealand Argentina Ireland Other*

China Portugal

Spain India

France Germany Italy Taiwan Belgium UK

Japan

Worldwide USA

Factors

7,879
14.5

421
0.8

272
0.5

144
03

90
0.2

454
0.8

45
0.1

5572 575
10.2

507
0.9

57
0.1

560
1.0

3,068
5.6

3,078
5.6

16.2

22,937 8,854

42.1

54,513
100

Proportion of global
AEs, %

SCAR cases
Total, n

LTG AEs
Any AE, n

644

16
2(12.5) 25 (3.9)

33

15

56

742 384 124 68 29 35 252 90

951

3,454

2(6.1)

2 (50.0)

3(12) 3(3.3) 3(27.3) 2(3.6) 2(13.3)

6(88) 5(17.2) 4(11.4)

1723) 1129 11(89)

23 (2.4)

122 (3.5)

Fatal, n (%)

LTG exposure

N/A
N/A

24
82

21

22
38

20
39

23 21 16 18
32 95

20

20
55

20

21

19
454

20

24

Years since launch®

68

472

788

147

356

328

141

8,457 3,520

Cumulative absolute
patient exposure,

1,000 patient-years®

N/A

0.02

0.03

0.05

<0.0l1 0.09 0.02 005

<0.01

03

0.09 0.

0.12 0.02 0.03 0.02

<0.01

Cumulative fatal SCAR 0.01

reporting rate, per

1,000 patient-years®

Notes: *Countries where only one fatal SCAR case was reported. "Number of full years from launch until date of analysis (January 2015). “Cumulative absolute patient exposure calculated from International Medical Statistics sales volume

data from | January 1995 until September 2014, based on an average daily dose of 300 mg. ‘Reporting rate = fatal SCAR cases (n)/cumulative absolute patient exposure.

Abbreviations: AEs, adverse events; LTG, lamotrigine; n, patient number; N/A, not applicable; SCAR, severe cutaneous adverse reaction.

Table 3 Case review findings for fatal SCAR cases, including
nonattributable cases

Case review findings Cases, n (%)*

Rest of Japan
the world®
All fatal SCAR cases 105 (100) 17 (100)
Case review findings
Possible/definite noncompliance 19 (18) 12 (71)
with dosing regimen
Possible/definite delay in diagnosis 12 (1) I'1(65)
or management
Possible/definite preexisting medical 0 7 (41)
condition
History of hypersensitivity to AED 7(7) 4 (24)
Use in unauthorized indication, 6 (6) 0

medication error, abuse, or overdose
Poorly documented® 57 (54) 1 (6)

Notes: *Some cases fell into more than one category. "Excluding Japan. “There was
insufficient information in the case reports to categorize these cases.
Abbreviations: AED, anti-epileptic drug; n, patient number; SCAR, severe cutaneous
adverse reaction.

fatal outcome (including cancer, cardiorespiratory arrest, and
pneumonia). Only one case (6%) was considered to be too
poorly documented to allow for a meaningful assessment.

By comparison, 105 fatal SCAR cases with lamotrigine
were reported from countries other than Japan. The propor-
tion of these cases with evidence of noncompliance with the
PI was lower than that for Japan (Table 3). In total, 18% of
the fatal cases reviewed showed evidence of noncompliance
with the recommended dosing regimen/titration schedule,
and 11% showed evidence of a delay in the diagnosis and/or
management of the early signs of hypersensitivity. However,
a much higher percentage of poorly documented cases was
seen globally compared with Japan. The majority (54%) of
reports associated with these cases lacked sufficient relevant
medical information to allow any meaningful assessments
regarding compliance with the PI, compared with the single
case (6%) from Japan.

Discussion

This analysis provides an insight into the challenges of
managing pharmacovigilance globally. The limitations of
spontaneous case reports are always taken into account
when signal detection activities are conducted by central
safety departments.” Lamotrigine presents an interesting case
study because it has been launched globally over a prolonged
period. Lamotrigine was first approved in November 1990,
with many countries launching the initial and future indica-
tions throughout the 1990s and early years from 2000. In con-
trast, lamotrigine was not licensed in Japan until 2008 for
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epilepsy and, shortly afterward, in 2011 for bipolar disorder.
This meant that the safety profile was already well charac-
terized and described within the P1.° It also meant that the
global clinical safety database was extensively populated with
AEs reported with lamotrigine, including those that are only
rarely reported, such as SCARs. This presents a challenge for
global teams who are seeking to identify small changes in the
trend of safety data against the backdrop of an established
database. It therefore emphasizes the need for collaboration
with local safety departments and local regulatory agencies,
as they receive new case reports within their country.

Pharmacovigilance departments can also introduce dif-
ferences in analyses of safety data by using different search
strategies during the interrogation of safety data. As reported
in this global analysis, 17 cases were identified utilizing a
search strategy that used a narrow MedDRA SMQ, retriev-
ing attributable and nonattributable cases. In contrast, the
local analysis that was reported in the Japanese Blue Letter
identified and reported 16 cases of SCAR in Japan with a
fatal outcome.'” These 16 cases were identified using dif-
ferent search criteria (MedDRA System Organ Class), and
nonattributable cases were excluded. Further investigation
of these 16 cases identified that one of them did not involve
lamotrigine, making the final number of cases 15. The
broader SMQ-based search strategy used in the global analy-
sis reported here permitted comparison across all countries
in which lamotrigine is marketed by GSK and where cases
of SCAR have been reported.

Following a detailed review of all the fatal SCAR case
reports from Japan, the majority of cases showed evidence
of nonadherence to the guidance in the PI regarding dose
regimen and/or treatment discontinuation, both of which
are known risk factors for the occurrence of SCARs with
lamotrigine.'**' In contrast, nonadherence to the dosing
regimen/treatment discontinuation guidance was less com-
mon among the global cases, as seen in spontaneous reports.
The opportunity for further comparison between countries is
limited by the low incidence of reported fatal SCARs.

Many potential factors may have contributed to the
country-based differences observed in this analysis. Almost
all cases of life-threatening rashes reported with lamotrigine
have occurred within 2-8 weeks of treatment initiation.?!
Given that lamotrigine was launched later in Japan compared
with the launch in other countries, the proportion of patients
under long-term treatment is less. Therefore, patients in the
higher-risk early phase of therapy will account for a greater
proportion of the total patient exposure in Japan. The reduced
time between the launch of the two indications in Japan also

provided less time for prescribers to become familiar with
the dosing requirements in the epilepsy indication before the
bipolar disorder indication was launched. A limitation of this
analysis is that these differences were not adjusted for.

When discussing limitations, it is also noteworthy that
a far greater proportion of the global cases lacked vital
medical information, which made them difficult to assess.
Of course, this is a well-known issue with spontaneous case
reports.* However, the contrast in the quality of information
in spontaneous reports received from Japan, compared with
those from the remaining regions of the world, may be an
important factor in the apparent lower rate of noncompliance
seen globally, compared with Japan. These data also suggest
that there may be a higher rate of spontaneous safety case
reporting from Japan compared with that in other countries,
in addition to this higher quality of reporting. These differ-
ences introduce elements of both reporting and recall bias
into the analysis. Additionally, the estimated total number of
patients receiving lamotrigine is based on sales volume data
and an assumed daily dose. These data are cumulative and do
not provide sufficient detail to differentiate between new or
chronic treatment use. Furthermore, the daily dose is likely to
be lower in Japan than in other countries due to regional dif-
ferences in the approved maximum daily dose.?"*? Therefore,
the use of exposures estimated in this way introduces further
potential bias. The analysis is further limited by reporting bias
due to its reliance on spontaneous reporting, which tends to
underestimate the true incidence of AEs and which can vary
widely between countries according to factors such as the
quality of the information provided, awareness and ease of
use of local AE reporting systems, and clinicians’ experience
of the drug in question.? Other limitations of this analysis
include the dynamic nature of a safety database due to the
ongoing addition of new cases and updates of existing cases
with new information, the lack of formal statistical analyses,
and the lack of correction for other potential confounding
factors, such as concomitant medications, and the patients’
underlying medical conditions.

Despite these limitations, GSK considered that there was
an increase in the reporting rate of SCAR cases with a fatal
outcome in Japan and therefore enhanced the educational pro-
gram that supported HCPs in the correct use of lamotrigine.
This experience with lamotrigine also highlights a potential
risk of having a prolonged launch schedule for medicines,
particularly those with complicated dosing regimens. For
countries that launch later, there is the obvious benefit that
the safety profile is well understood, having been used
extensively in other regions. However, there is also the risk
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that small increases in the reporting of AEs are not obvious
among the total data set, as presented in this case study. This
emphasizes the need for both robust local pharmacovigilance
that is focused on reports from individual countries as well
as close collaboration with central safety departments. This
is needed to help place local findings in the context of the
global picture and determine when local action is needed.

In response to the occurrence of fatal SCAR cases in
Japan in 2014, MHLW asked GSK Japan to distribute a
Blue Letter in February 2015." In addition, several other
risk-mitigation activities, including a significant educational
program, were initiated. These included adding a warning
to the front page of the Japanese P1,** online seminars on
lamotrigine safety, educational lectures in local medical
conferences, and reinforcement of the need to comply with
the PI regarding the correct usage of the drug in ongo-
ing communications with HCPs. The Blue Letter and the
additional ongoing risk-mitigation activities conducted by
GSK Japan have demonstrated that additional targeted edu-
cation of prescribers can have a highly positive impact on
the safety of patients, leading to a decrease in spontaneous
reports of serious skin rashes due to the noncompliant use
of lamotrigine.

Conclusion
This analysis reinforces the importance of pharmacovigilance
for well-established products with staggered global launch
dates. When launching an established drug into a new region,
although there may be substantial clinical experience glob-
ally and a well-defined safety profile, it is vital to ensure that
prescribers and patients in the new region are fully informed
regarding potential adverse effects of the medicine. This
can present a major challenge to central safety departments
as they establish a global approach to pharmacovigilance.
Strong collaboration with local operating companies are
essential in order to facilitate the early detection of new safety
signals and the rapid development and implementation of
local risk-mitigation activities.

This report also demonstrates the importance of using
a medicine in accordance with the PI. In order to reduce
the risk of SCARs with lamotrigine, it is essential to start
at the correct dose and titrate in line with the PI. It is also
important to ensure that both patients and HCPs are aware
of potential interactions with concomitant medications such
as valproate, that there is a possibility that rash may occur,
and that lamotrigine should be withdrawn immediately in this
instance. The local risk-mitigation activities have demon-
strated a positive response to the additional targeted education

of prescribers in Japan and have resulted in a reduction in
reports of fatal cases of SCAR. This is an early indication of
the effectiveness of these measures; however, it is important
that vigilance is maintained long term.
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