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Summary To date approximately 4000 adults >12 years of age have been treated w

lamotrigine in Glaxo Wellcome sponsored clinical trials. Review of the data from
these trials shows lamotrigine to be effective and well tolerated in both add-o
and monotherapy treatment. Safety of lamotrigine was comparable to that of oth
anticonvulsants in add-on controlled clinical trials. In addition, fewer than hal
the number of patients in monotherapy studies who were taking lamotrigine dic
continued treatment because of adverse events compared to those taking cal
mazepine and phenytoin. Most of the reported adverse events seen in lamotrigi
treated patients in all studies were judged by the investigator to be mild or mot
erate in severity; few of the adverse events resulted in the withdrawal of patien
from studies. Analysis of vital signs and clinical laboratory data have reveale
no undesirable effect of lamotrigine on major systems of the body.

The most concerning adverse event has been rash. In clinical trials, this h
most often been limited to a simple morbilliform rash which is not associatec
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with evidence of systemic involvement. The incidence of Stevens-Johnson sy
drome (SJS) in clinical trials is approximately 1 in 1000. Rash associated wit
lamotrigine has typically occurred within the first 8 weeks of treatment. Date
from clinical trials clearly point to exceeding currently recommended dosags
guidelines of lamotrigine and co-administration of valproic acid (valproate so:
dium) as risk factors for rash. Early in 1997, Glaxo Wellcome strengthened e
isting warnings in the product label regarding the risk of rash and reinforced th
importance of adherence to administration guidelines in an effort to reduce tf
incidence of rash.

Lamotrigine is a novel anticonvulsant which is apy trials, lamotrigine has been shown to be at le:
thought to act in part via a use-dependent blockadas effective as carbamazepine or phenytoin mor
of voltage-sensitive sodium channels to stabiliseherapy and to be significantly better tolerdtéd?!
the neuronal membrai€?! This results in the in- This report presents a review of the safety ds
hibition of the excessive release of excitatoryfrom all completed adult clinical trials enrolling
amino acids, such as glutamate, during epileptipatients with epilepsy that were centrally coord
activity. Lamotrigine acts selectively on neuronesnated and managed by Glaxo Wellcome. Safety
displaying sustained repetitive discharges assocpaediatric patients enrolled in clinical trials will be
ated with epileptiform activity and has no effect onthe focus of a subsequent publication.
normal neuronal activiti] It is likely that addi-
tional mechanis_ms of action C(.)n'tribute.to the broad 1. Clinical Trials
spectrum of efficacy of lamotrigine which extends
to typical absence seizures, myoclonic seizures and Tq gate, a total of 107 clinical trials involving
the generalised seizures of Lennox-Gastaut syrzggs adults >12 years of age, conducted throug
dromel3l out the world, have been completed in whic

First approved in Ireland in 1990, lamotrigine |amotrigine has been administered either as mor
has been approved in over 70 countries throughoyhkerapy or has been added to an existing anticc
the world for use as add-on therapy in adults angylsant regimen. Table | shows each category
children >12 years of age for refractory partial andclinical trial and the number of patients enrollec
generalised seizures. 15 countries have approveskudies in which anticonvulsant drugs have be:
lamotrigine in monotherapy in adult patients and 6withdrawn from polypharmacy regimens to resu
have approved paediatric monotherapy use. Addn monotherapy have been categorised as add-
on therapy in paediatric patients has been approverhis manuscript summarises the safety data frc
in 28 countries and 10 countries have approved uste 68 completed safety and efficacy add-on a
in the treatment of Lennox-Gastaut syndrome. Ugmonotherapy studies, that involved 3514 patien
to June 30, 1997, it was estimated that approxiwith epilepsy >12 years of age. Clinical pharms
mately 950 000 patients, ranging in age from <Zology studies are not included as the exposure
years to over 65 years, would have been treatethe drug was felt to be insufficient to render pe
with lamotrigine. This figure includes 4657 pa- tients at reasonable risk of experiencing a dru
tients and healthy volunteers from completed clin+elated adverse event.
ical trials. In addition to adverse event reporting, the safe

Clinical trials have demonstrated the efficacy ofassessments in many of the clinical trials have i
lamotrigine against a wide range of seizure typegluded the routine measurement of vital signs, cli
in both adults and paediatrics in partial and generaleal chemistry and haematological parameters
ised seizures, including the major seizures ofvell as urinalysis and electrocardiograms (ECC
Lennox-Gastaut syndroni&!®l In adult monother- These assessments have consistently failed to

0 Adis International Limited. All rights reserved. Drug Safety 1998 Apr; 18 (4)
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Table I. Lamotrigine exposures in clinical trials sants and the study medication. Therefore, the
Study category No. of clinical  No. of patients cidence of adverse events reported from clinical trie
trials

do not always reflect rates in routine clinical use

All clinical trials 108 4657 . ..
Data are summarised by lamotrigine treatme
All adults (>12 years) 107 3985
Adult clinical pharmacology 38 4472 mode (monotherapy or add-on therapy) and by t
Adult epilepsy monotherapy 5 243 type of averse event: treatment emergent, thc
Adult epilepsy add-on 63 30712 leading to discontinuation of the study drug, c
primary controlled 13 962 those defined as serious. The occurrence of ras|
primary uncentrolled 36 1948 discussed in greater detail in section 7.
continuation studies 14 161
Migraine 1 39
a 15 patiethS who were originally _enrolled in cIin_icaI pharmacol- 2. Demography and
ogy studies were later enrolled in add-on studies and have . .
been counted in both places. Baseline Characteristics

Overall, patients involved in the clinical trials

veal any clinically significant changes in these pa-yere evenly split between male and female (53
rameters. These findings have been previously reang 4794, respectively) with the mean ages bei
viewed??2%l and are not reviewed further in this 2g g and 29.3 years, respectively (standard dev
paper. tion 14.4 and 14.3 years). Of the 3071 adult p
Adverse event data were collected in all trialstjents with epilepsy exposed to lamotrigine in ad
by asking patients at each visit if they had experion trials, approximately 30% were taking mor
enced any adverse events since the previous studian 1 concomitant anticonvulsant and had be
visit, regardless of whether they believed the causgiagnosed with epilepsy for a median duration

to be the study drug or not. All patient response( years. Monotherapy patients had experienc
were recorded on the case report forms along witlepilepsy for a median duration of 1 year.

information on the intensity and seriousness of the  cjinjcal trial patients who received lamotrigine

adverse event and investigator’s opinion of attribu54 3 variety of seizure types. Overall, of the ri
tion. Intensity was derived from the investigator’s fractory patients treated in the adult add-on trial
medical judgement as to whether the event wag2 79 had primary generalised tonic clonic se
mild, moderate, or severe. Serious adverse eventgres, 78.9% had complex partial seizures, 39.1
were defined as anything that: (i) happened duringhad secondarily generalised seizures and 28.
the course of the study that was fatal, life threatenhad simple partial seizures. Aetiology of the se
ing, permanently or significantly disabling; (ii) re- zure disorder in the newly diagnosed monothera
quired or prolonged hospitalisation or; (iii) was a group of adult patients who received lamotrigin
congenital anomaly in the offspring of a patientwas largely cryptogenic (82%) with the remainin
who received drug, a malignancy, an overdose 0fi8% being symptomatic. The treatment refractol
the trial medication, or an event which jeopardisedepilepsy in patients who received add-on thera
the patient or required intervention to prevent onewith lamotrigine was split more evenly betwee
of the previously listed outcomes. idiopathic (58.7%) and symptomatic (40.4%). Th

Adverse events reported in clinical trials may epilepsy in the remaining patients was either cry
not be directly attributable to the drug being stud-togenic (0.3%) or unspecified (0.6%). Of the new!
ied as such reports include any undesirable medicaliagnosed adult patients treated in monothera
event regardless of attribution to study drug. In-trials, 47.6% had primary generalised tonic-clon
creased reporting of adverse events is typical obeizures, 29.3% had complex partial seizure
add-on trials in which it is necessary to minimise29.8% had secondarily generalised seizures a
changes in the dosages of all background anticonvuR2.8% had simple partial seizures.

0 Adis International Limited. All rights reserved. Drug Safety 1998 Apr; 18 (4)
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Table Il. Dosage schedules for lamotrigine

Concomitant medication Dosage for weeks 1 & 2 Dosage for weeks 3& 4  Usual maintenance dosage

Lamotrigine dosages for adults and children over 12 years of age

Valproic acid (valproate sodium) 12.5 mg/day (given as 25mg on 25mg (once a day) 100-200 mg/day (once a day or given in
[or any anticonvulsant with alternate days) 2 divided doses)

unknown pharmacokinetic To achieve maintenance, the daily
interaction with lamotrigine), with dosage may be increased by 25-50mg
or without other anticonvulsants] every 1 to 2 weeks

Enzyme-inducing 50 mg/day (once a day) 100 mg/day (given in 2 200-400 mg/day (given in 2 divided
anticonvulsants with or without divided doses) doses)

other anticonvulsants (except To achieve maintenance, the daily
valproic acid) dosage may be increased by a

maximum of 100mg every 1-2 weeks

Lamotrigine dosages for children aged 2-12 years old

Valproic acid (valproate sodium) 0.2 mg/kg (if the calculated 0.5 mg/kg (once a day) 1-5 mg/kg (once a day or in 2 divided

[or any anticonvulsant with daily dose is 2.5 to 5mg, then doses)

unknown pharmacokinetic 5mg may be taken on alternate To achieve maintenance, the daily doses
interaction with lamotrigine), with days for the first 2 weeks. If the may be increased by 0.5-1 mg/kg every
or without other anticonvulsants] calculated daily dose is less 1-2 weeks to a maximum of 200 mg/day

than 2.5mg, then lamotrigine
should not be administered)

Enzyme-inducing 2 mg/kg (given in 2 divided 5 mg/kg (given in 2 5-15 mg/kg (given in 2 divided doses)
anticonvulsants with or without ~ doses) divided doses) To achieve maintenance, the daily doses
other anticonvulsants (except may be increased by 2-3 mg/kg every
valproic acid) 1-2 weeks to a maximum of 400 mg/day

3. Treatment Duration and Dosage as monotherapy for up to 192 weeks and as add

therapy for up to 336 weeks. The total experien
of lamotrigine in the monotherapy randomised tr
als, along with their continuation trials represen

The randomised, placebo-controlled, add-on tri-314 patient-years of exposure, while the total e
als provided up to 24 weeks of exposure toperience with the drug in add-on therapy represe
lamotrigine, the randomised monotherapy trials3538 patient-years of exposure. The majority of t|
provided 48 weeks of lamotrigine exposure, the tri-patients included in this analysis, who were treat
als in which an anticonvulsant was withdrawn to\yjth lamotrigine as monotherapy, received maint
achieve monotherapy with lamotrigine provided up,5nce dosages of 100 to <300 mg/day. Most |

to 48 weeks of drug exposure and the open-labeh-ents with refractory epilepsy who were treate

long term safety, add-on trla!s_prowded up to 336with add-on lamotrigine received dosages betwe
weeks of exposure to lamotrigine.

. . - 100 and 500 mg/day. 29% of add-on patients we
338 patients received lamotrigine treatment as .
{eated with dosages of 500 mg/day or more.

monotherapy and 1699 patients received treatmeﬁ ) :
with lamotrigine as add-on therapy to other anti-Should be noted that most of these trials did r
convulsants for up to 48 weeks. An additional giincorporate the manufacturer’s currently recor
monotherapy patients and 682 add-on patients renended dosage escalation schedule as this was
ceived treatment with lamotrigine for up to 96 plemented after the completion of the trials. Tt
weeks. At the time of writing, data were availablecurrently recommended dosage schedules
on patients who had been treated with lamotrigindamotrigine are given in table 1.

3.1 Exposure to Drug

0 Adis International Limited. All rights reserved. Drug Safety 1998 Apr; 18 (4)
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4. Safety of Lamotrigine as (lamotrigine incidence at least 3% greater than pl
Add-On Therapy cebo), included dizziness, diplopia, ataxia, blurre

vision, nausea, somnolence, rash, headache, vc
4.1 Treatment-Emergent Adverse Events iting, abnormal coordination, rhinitis, tremor an

o insomnia. The incidence of these adverse ever

Add-on lamotrigine therapy was very well tol- most of which were transient and infrequen
erated in clinical trials involving 3071 adult expo- ghould be compared with the very low incidenc
sures (>12 years of age) to lamotrigine world-ith \which these adverse events led to discontin

wide. Of 9334 recorded gdverse event§ i.n thisl‘:ltion of lamotrigine during the primary studies (te
group, 8771 (94%) were mild to moderate in mten—lble 1)
y

sity. In general, these adverse events were usual

pbserved vy|th|n the first 6 \{veeks of therapy and’cebo controlled trials with lamotrigine revealed th

in most patients, resolved without the need for dos; . S . -
following odds ratios (incidence with lamotrigine

age adjustment or discontinuation. With the excep-". . ; 0 . )
tion of rash, almost all reported adverse events incidence with placebo) and 95% confidence ir

were CNS complaints typical of anticonvulsants ‘€"Vls for specific adverse events:

that resolved promptly upon dosage adjustment of &t@xia 2.98 (1.86 to 4.77)

upon discontinuation of the drug. Of 9334 reported”  diPlopia 3.39 (2.05 to 5.61)

adverse events in these studies, 3456 (37%) wefe dizziness 2.38 (1.63 to 3.48)

judged by the investigator to be reasonably attrib* nausea 1.70 (1.08 to 2.68).

utable to study drug. The fact that these confidence intervals do n
The treatment-emergent adverse-events modpclude zero implies statistical significance, how

frequently reported in the 12 primary controlled ever the overall odds ratio for discontinuation fc

add-on studies, (n = 593 placebo treated patientgny reason was 1.19 (95% confidence interval 0.

n = 962 lamotrigine treated patients) and not seefo 1.79) leading the authors of the meta-analysis

at a similar frequency in placebo-treated patientsonclude that there was not sufficient evidence

A recent meta-analys$t4! of randomised pla-

Table Ill. Number and percentage of patients reporting adverse effects and withdrawing from treatment due to adverse events in primary studies

Adverse event Placebo add-on Lamotrigine add-on Leading to withdrawal in Lamotrigine add-on open
[n =593] controlled studies lamotrigine controlled studies studies (weeks 1-12)
[n=962] [n=962] [n=1948]
% n % n % n % n
Dizziness 15 87 35 338 2 19 7 142
Headache 21 125 26 251 1 12 6 116
Diplopia 6 38 25 236 <1 6 6 112
Nausea 9 55 19 179 1 11 4 80
Ataxia 6 34 20 188 <1 7 5 96
Somnolence 7 44 13 121 0 5 100
Blurred vision 4 25 14 130 <1 7 2 34
All rash? 5 30 10 99 2 21 6 120
Vomiting 5 27 10 96 <1 3 55
Abnormal 2 9 6 57 <1 2 <1 12
coordination
Rhinitis 8 45 11 107 0 0
Tremor 1 8 5 46 <1 1 1 23
Insomnia 3 15 6 56 <1 3 1 26

a The term ‘all rash’ includes the terms angioedema, erythema, rash, rash macular/papular, rash petechia, rash purpura, rash pustular,
rash vesicular, Stevens-Johnson syndrome and urticaria.

0 Adis International Limited. All rights reserved. Drug Safety 1998 Apr; 18 (4)
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conclude that patients taking lamotrigine wereanticonvulsant. Rash and tremor were reported
more likely to discontinue the medication than pa-a higher percentage of patients receiving conco
tients taking placebB? As illustrated in table Il itant valproic acid (valproate sodium) and percer
and as expected from differences in study designage wise asthenia was most frequently reportec
the incidence of most adverse events was muckhe group receiving phenytoin concomitantly wit
lower in open studies, in which dosage adjustmenttamotrigine. Withdrawal rates because of adver
were possible, than in controlled studies in whichevents were low for all anticonvulsant combin:

such adjustments were very restricted. tions studied with the exception of the combinatic
of lamotrigine and valproic acid, where rash led
4.2 Adverse Events Leading to a 6% rate of withdrawal (table V).

Discontinuation of Treatment

5. Safety of Lamotrigine

Adverse events leading to patient withdrawal as Monotherapy

from controlled primary studies occurred in 77 of
962 (8%) patients receiving add-on lamotrigine  To date, 3 randomised, controlled monothera
and in 17 of 593 (3%) patients receiving placebotrials (and 2 monotherapy continuation trials), wit
The most common adverse events associated with total of 443 adult epilepsy patients exposed
drug discontinuation in lamotrigine recipients werelamotrigine have been completed. These Gla
dizziness, rash, headache and nausea. Dizzine¥gellcome sponsored trials were conducted
and rash each accounted for 2% of study withdrawmulticentre studies throughout Europe and Au
als, while nausea and headache each accounted fipalia. Data from these trials provide importar
1%. All other reported adverse events each aceomparator data regarding efficacy and advel
counted for less than 1% of withdrawals (table IIl). events. In these randomised parallel comparati
In the controlled add-on studies, a higher per-trials, lamotrigine monotherapy was initiated i
centage of patients on lamotrigine with concomi-newly diagnosed and untreated patients with p:
tant carbamazepine reported diplopia, nauseatial seizures (with or without secondary genera
dizziness, blurred vision and headache than did pasation) or primary tonic-clonic seizures usin
tients on lamotrigine in combination with any other standard first-line monotherapy agents, carbam:

Table IV. Influence of concomitant anticonvulsant therapy on reporting of adverse effects (AEs) and withdrawing from treatment (WD) due
to adverse effects

Adverse event Lamotrigine + valproic acid Lamotrigine + carbamazepine Lamotrigine + phenytoin

(valproate sodium) (without valproic acid) (without valproic acid)

[n =546] [n =1549] [n =608]

AEs reported (%) WD (%) AEs reported (%) WD (%) AEs reported (%) WD (%)
Dizziness 12 <1 26 2 14 1
Headache 10 1 18 1 14 1
Diplopia 12 <1 20 <1 9 <1
Ataxia 10 1 14 <1 13 <1
Somnolence 10 <1 10 <1 11 <1
Nausea 8 1 12 1 8 <1
Asthenia 8 <1 8 <1 11 <1
All rash? 12 6 8 2 4 1
Vomiting 8 <1 7 <1 3 <1
Blurred vision 3 <1 9 <1 4 <1
Tremor 5 <1 3 <1 3 0

a The term ‘all rash’ includes the terms angioedema, erythema, rash, rash macular/papular, rash petechia, rash purpura, rash pustular,
rash vesicular, Stevens-Johnson syndrome and urticaria.

0 Adis International Limited. All rights reserved. Drug Safety 1998 Apr; 18 (4)
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Table V. Randomised lamotrigine (LTG) monotherapy trials in newly diagnosed patients with epilepsy

Reference Design Comparator Number of patients  Number of patients ~ Treatment
taking LTG taking comparator duration (wks)

Brodie et al.[% Double-blind parallel CBz 131 129 48

Steiner et al.?Y Double-blind parallel PHT 86 95 48

Reunanen et al.[?% Open parallel CBz 226 17 30

Abbreviations: CBZ = carbamazepine; PHT = phenytoin.

epinel1920 and phenytoin,[?1] respectively, as ac-
tivecomparator drugs(tableV). Two of thesetrials
were double-blind and of similar design, each us-
ing one of the comparators.[*%21 Thethird trial was
an open randomised comparison of lamotrigine
with carbamazepine.[2! Thelatter trial also permit-
ted entry of patients with untreated recurrent epi-
lepsy. Patient populations in each of the 3 studies
had similar demographics and medical histories
which allowed pooling of the safety data in order
to compare relatively large numbers of patientsre-
ceiving lamotrigine, carbamazepine or phenytoin
monotherapy. The double-blind studies used 4-
week dosage titrations of the study drug sub-
sequently permitting investigators blinded to study
drug to make dosage adjustments on the basis of
coded serum concentration information.

M aximum duration of treatment in each of these
trialswas 48 weeks; however, patientson lamotrig-
ine were allowed to receive an additional 144
weeks of open-label treatment by enrolling in 1 of
2 open continuation trials designed to assess long
term tolerability of the drug. Of the 443 patients
treated with lamotrigine, 119 patients who com-
pleted the double-blind studies entered open con-
tinuation studies with 24% of them receiving
lamotrigine monotherapy for between >48 to <96
weeks and 5% receiving lamotrigine monotherapy
for between =96 to <144 weeks.

These studies showed that lamotrigine was well
tolerated as monotherapy. This was particularly
truein regard to adverse experiences related to the
CNS. In the 3 primary studies combined, somno-
lence, asthenia, dizziness and ataxia all occurred
less frequently in patients taking lamotrigine than
in patients taking either carbamazepine or pheny-
toin. Rash was slightly more common in the pa-

00 Adis International Limited. All rights reserved.

tients randomised to receive carbamazepine and
headache and insomniawerereported to beslightly
morefreguently in patientstaking lamotrigine. The
majority of rashes associated with any anticonvul-
sant were mild and resolved quickly upon discon-
tinuation of the study drug. All adverse experi-
ences reported by patients with =5% occurrence
arelisted in table VI. Overall, the withdrawal rate
for patients treated with lamotrigine was 9.5%,
compared to 19.1% for carbamazepine treated pa-
tients and 18.9% for those treated with phenytoin
(table VI).

Each of the most frequently reported adverse
events listed in table VII led to withdrawal of a
greater percentage of patients taking carbamaze-
pine or phenytoin than taking lamotrigine with the
exception of insomniawhich caused avery slightly
higher rate of withdrawal in the lamotrigine group
than in either of the others. Only rash resulted in
the withdrawal of more than 5% of the patients
from any single treatment arm of the trials. 8.9%
of patients taking carbamazepine withdrew from
the study because of rash, while 6.1% of patients

Table VI. Overall withdrawal rates due to adverse events

Anticonvulsant therapy Patients withdrawing due

to adverse events (%)

LTG monotherapy 9.5
CBZ monotherapy 19.1
PHT monotherapy 18.9
Placebo add-on 6.9
LTG + VPA 12.2
LTG + non EI-AED without VPA 12.2
LTG + any EI-AED without VPA 10.2
LTG + any add-on 10.8

Abbreviations: CBZ = carbamazepine; EI-AED = enzyme-inducing
anticonvulsant; LTG = lamotrigine; PHT = phenytoin; VPA = valproic
acid (valproate sodium).

Drug Safety 1998 Apr; 18 (4)
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Table VII. Adverse events (AEs) reported and leading to withdrawal (WD) from treatment in monotherapy patients

AE Lamotrigine alone Carbamazepine alone Phenytoin alone

(n=443) (n = 246) (n =95)

AEs reported (%) WD (%) AEs reported (%) WD (%) AEs reported (%) WD (%)
Somnolence 8 0.2 20 24 28 4.2
Asthenia 16 11 24 3.7 29 3.2
Dizziness 8 0.5 14 1.6 12 0
Ataxia <1 0 6 2.0 12 2.1
Insomnia 6 0.5 2 0.4 3 0
Headache 20 11 17 1.6 19 21
All rash? 12 6.1 14 8.9 9 5.3
Nausea 10 0.7 10 2 4 0
Tremor 2 0 <1 0 8 11
Lung disorder 1 0 2 0 6 0

a The term ‘all rash’ includes the terms angioedema, erythema, rash, rash macular/papular, rash petechia, rash purpura, rash pustular,
rash vesicular, Stevens-Johnson syndrome and urticaria.

taking lamotrigine and 5.3% of patients taking of the previously listed outcomes. Tables VIII an
phenytoin discontinued for this reason. The onlyIX list the most frequently reported adverse ever
patient who developed a rash associated withfrom all trials that met the definition of serious o
hospitalisation was taking carbamazepine. life-threatening. Serious adverse events were ¢
In the lamotrigine treated patients, most of thetered on a serious adverse event case report f
adverse events were judged to be mild (58%), opage and reported directly to the company as s
moderate (35%) and cause was felt in many casegs the investigator had knowledge of them. All s
not to be reasonably attributable to drug (40%) Olious adverse events have been reported to reg
unknown (28%). This compared favourably to thetory authorities.
comparator groups where 55% of reported adverse Rash was the single most frequently report
events in bOt.h the carbama_zepin% and phe:)nymirs]erious adverse event in both add-on and mol
g;%%';ig:’;rsvggﬁﬁgsg dbforrllglled'rr?oS d/gre;\?g ;r?fégigherapy trials and is discussed in greater detail

and 55%, respectively, were felt by the investiga-secnor' 7. Rash was rgported as a serious adve
event in 78 of 3071 patients receiving add-on the

tors to be reasonably attributable to drug. Only~"="" - e )
28% and 27% of adverse events in carbamazepin@Py: in 42 patients attribution to study drug wz

and phenytoin groups, respectively, were judged t§letermined by the investigator to be reasonable ¢
be not reasonably attributable to study drug.

Table VIII. Adverse events rated as serious by investigators in

6. Serious Adverse Events - All Trials add-on trials (n = 3071)

Adverse events All events Reasonable or unknown

Serious adverse events, as stated in section 1 relationship to study drug
were defined as anything that: (i) happened during n % n %
the course of the study that was fatal, life threaten->" _ 42 ! % !
. L . . .. Increased seizures 31 1 20 <1
ing, permanently or S|gn|f|_cantly _d|sabI|n.gl; (i) re- Injury/accident 28 < ; <
quired or prolonged hospitalisation; or (iii) was a ggizyres 21 « 10 <«
congenital anomaly in the offspring of a patient pizziness 19 <1 16 <1
who received drug, a malignancy, an overdose ofataxia 15 <1 10 <1
the trial medication, or an event which jeopardisedPiplopia 15 <1 12 <1
the patient or required intervention to prevent onelepression 12 <1 6 <1

0 Adis International Limited. All rights reserved. Drug Safety 1998 Apr; 18 (4)
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in 36 attribution was determined by the investiga-Table IX. Adverse events rated as serious by investigators in
tor as unknown. Rash was reported as serious iponotherapy trials (n = 443)

the monotherapy trials by 2 of the 443 patientsAdverse event  All events Reasonable or
Neither case required hospitalisation. unknown relationship

Table VI lists all serious adverse events re-——- 2 ofl 2 Ofl
ported in the clinical trials by more than 10 patientSycagache 2 <1 1 <1
and table IX lists all serious adverse events retiaematemesis 2 <1 2 <1
ported by more than 2 monotherapy patients. In th@rain tumour 4 <1 0 0
placebo-controlled trials, only rash, seizures and/omiting 2 <1 1 <1
dizziness had a higher incidence in lamotrigine
treated patients (1% each), than in placebo treated
patients (<1% each). as severe. Rash leading to hospitalisation was
ported by 11 patients, giving an incidence of 0.39
7. Rash in Adult Clinical Trials Within this same group of patients there were

) reports of SJS, giving an incidence of 0.1%. The
A range of cutaneous reactions have been re-

ported with lamotrigine. Most often these haverates _ar_e S'".“'_ar to. prewou_s reports based
taken the form of a simple morbilliform rash which lamotrigine clln_lcal trial experience. i

is not associated with evidence of systemic in- Data regarding comparable rates of serious
volvement. More severe cutaneous reactions, som@neous reactions with other anticonvulsants
reported as Stevens-Johnson syndrome (SJS), havery limited. Most reports have come from spor
occurred less frequently in clinical trials. Although taneous reports or case-control studies which ¢
toxic epidermal necrolysis and severe forms of hynot able to provide accurate estimates of risk
persensitivity, some associated with multiorganRecently a large record linkage study using pr
failure, have been reported with lamotrigine use inscription records and hospitalisation files for th
post marketing report3®! these severe reactions prgyince of Saskatchewan, Canada has been

have not been observed in approximately 4oooported[26] This cohort study was able to provide
adult patients in clinical trials which are the focus . .
more accurate estimates of the risk of cutaneo

of this report. . ) ) .
The following rash incidence figures are de- reactions associated with the older anticonvulsat

rived from pooling data from all adult clinical trial th&n previous studies. The overall risk for seriot
patients. The starting dosages and dosage escafgdtaneous reactions leading to hospitalisation f
tion schedules of lamotrigine varied considerablynew carbamazepine users was 0.62 per 1000 (9
across studies. This is a reflection of the time peconfidence intervals 0.25 to 1.41). The overall ris
riod in which these studies were carried out, duringor serious cutaneous reactions leading
which there was increasing recognition of the ef-hospitalisation for new phenytoin users was 0.9 p
fect of lamotrigine dosage and of use of concomi-19op (95% confidence intervals 0.42 to 1.85). F

tant valproic acid, on the incidence of rash. In lighty, ;. drugs, hypersensitivity reactions rather the
of the variable dosage schedules used in these cIiré—JS accounted for the majority of the reaction

ical trials, the rates of rash presented here ar . .
b evertheless it can be seen that the incidence

higher than the rates expected in association with talisati ith i h
the currently recommended dosage guidelines. NosPitalisation with a cutaneous reaction to phen

Of the adult (>12 years old) patients who havet0in or carbamazepine in this study is similar to th
received lamotrigine in clinical trials as monother- observed in lamotrigine clinical trials in adults.
apy or add-on therapy, 33 or 0.9% have experi- Rash with lamotrigine typically occurs within
enced cutaneous reactions defined by investigatorthe first 8 weeks of treatment as illustrated in figure :
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Fig. 1. Hazard plot for rash leading to withdrawal from adult add-on therapy and monotherapy clinical trial data.

8.3 Rash Leading fo

8. Possible Risk Factors for Serious Rash
Treatment Discontinuation

The highest incidence of rash leading to tre:
ment discontinuation occurred in patients recei
ing treatment with lamotrigine and valproic aci

By defining adults by age as >16 years (n =alone (12.2%) while the lowest rate occurred
3387), an additional analysis of the lamotrigine patients receiving lamotrigine and an enzyme-i
safety database has been completed investigatingucing anticonvulsant (2.0%) or lamotrigine an
the incidence of rash events on the basis of convalproic acid and an enzyme-inducing anticonvt
comitant anticonvulsant administration and lamo-sant (3.3%) [figure 2]. The difference between tt
trigine dosage. The rates of rash attributed tarate with lamotrigine and valproic acid alone ar
lamotrigine use with different background antiCOH-|amotrigine and valproic acid and an enzyme-i
vulsants are listed in table X. ducing anticonvulsant was statistically significar
(p = 0.002).

8.1 Effect of Concomitant Anticonvulsant
Therapy on the Incidence of Rash in Adults

8.2 All Rosh
8.4 Rash Associated with Hospitalisation

The highest incidence of the category ‘all rash’
occurred when lamotrigine was combined with  Rash associated with hospitalisation in patier
valproic acid in the absence of other anticonvul-older than 16 years, occurred most often (2.0%
sants (19.5%) while the lowest incidence occurred205 patients) when lamotrigine was combined wi
when lamotrigine was used with enzyme-inducingvalproic acid alone and least often when lamotri
anticonvulsants (6.7%) [figure 2]. The rates forine was used in monotherapy (0% of 420) [figul
lamotrigine with enzyme-inducers and lamotrigine 2]. When lamotrigine was combined with enzym:
with valproic acid and enzyme-inducers were notinducing anticonvulsants (n = 2240) the rate of ra
statistically significantly different. The rate for leading to hospitalisation was 0.1%. Whe
lamotrigine with valproic acid (19.5%) is signifi- lamotrigine was combined with valproic acid an
cantly (p = 0.004) different than the rate of enzyme-inducing anticonvulsants (n = 303) the i
lamotrigine with valproic acid and an enzyme in- cidence of rash associated with hospitalisation w
ducer. 0.7%.
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LTG + El LTG + El+ VPA LTG+VPA  LTG + other LTG mono CBZ mono PHT mono
(n = 2240) (n=303) (n = 205) (n=195) (n=230) (n=230) (n=89)

Fig. 2. Percentage of adult patients with rash, rash leading to treatment discontinuation (DC) or rash associated with hospitalisation
(Hosp) for various anticonvulsant therapy groups. Abbreviations: CBZ = carbamazepine; El = enzyme-inducing anticonvulsant; LTG
= lamotrigine; mono = monotherapy; other = anticonvulsants which are neither inducers or inhibitors of the metabolism of lamotrigine;
PHT = phenytoin; VPA = valproic acid (valproate sodium).

Although concomitant valproic acid appears tofied by mean lamotrigine dosages in the first wee
be a risk factor for rash with lamotrigine, it should of treatment. Table Xl lists the incidence with vary
be noted that these data are not sufficient to dlffermg mean mg/day dosages over the first week

entiate an effect of lamotrigine dosage inde-yreatment. The currently recommended dosag
pendently from that of valproic acid alone. are shaded.
The lowest incidence of the category ‘all rast
occurred with lamotrigine as adjunctive therap
Dosage regimen as a risk factor for rash wagvith enzyme-inducers given at the currently rec
investigated by comparing the rates of rash stratiommended starting dosage (4.9% of 225 patient

9. Effect of First Week Dosage

Table X. Rash rates with different background anticonvulsants

Anticonvulsant group Total no. of patients All rash (%) Rash leading to DC (%) Rash associated with
hosp (%)

LTG +EI 2240 6.7 2.0 0.1

LTG + El + VPA 303 7.6 33 0.7

LTG + VPA only 205 19.5 12.2 2.0

LTG + other 195 10.3 5.1 0.5

LTG mono 420 14.5 6.0 0

CBZ mono 230 15.7 9.6 0.4

PHT mono 89 11.2 5.6 0

Abbreviations: CBZ = carbamazepine; DC = treatment discontinuation; EI = enzyme-inducing anticonvulsants; hosp = hospitalisation; LTG =
lamotrigine; Other = anticonvulsants which are neither inducers or inhibitors of the metabolism of lamotrigine; PHT = phenytoin; VPA = valproic
acid (valproate sodium).
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The highest rate of the category ‘all rash’ occurreduse of inappropriate lamotrigine dosages in the
when lamotrigine was given with valproic acid patients cannot be excluded. It appears that cc
alone (20.0% of 80 patients) when it was given atbining lamotrigine, valproic acid and enzyme
dosages higher than the current recommendation§iducers significantly reduces the risk of rash &
When lamotrigine was given with valproic acid sociated with valproic acid combined alone wit
alone, the rate of ‘all rash’ when lamotrigine waslamotrigine.

given at the recommended starting dosage was also

higher at 14% than in other categories (n = 50) [see 9.1 Logistic Regression

table XI]. o
Rash leading to discontinuation of treatment oc- | N effectof dosage on the incidence of rash f

curred in fewer patients at the current recom-2/S0 been investigated by regression analysis

mended dosages for all anticonvulsant combinaSlinical trial data. The results of this analysis ai

tions, although some categories had small number'%reSented in fig_ure 3in Whi.Ch the relationship_b1
of patients. In patients taking enzyme-inducers&ﬁiiz lamotrigine dosage is related to rash in
with valproic acid, 0.9% of 106 patients receiving h ' ftect of dina th "

dosages higher than the current recommendations endeedesteacrt'r? Ségzee?gs clga(r:lur:ﬁgt zfr'?](c:;(r)g
discontinued treatment because of rash, which i 'ng ges | Y ! |

. ) . .. 1ng the risk of rash and rash leading to treatme
lower than in other categories of patients recelvmgd. . .

. : iscontinuation. Because of the small numbers, 1
dosages higher than the current recommendations,

This group also had a low rate of ‘all rash’ (6.6%),effect of dosage on rash leading to hospitalisati

ble to that ith ind | is less clear. The effect of lamotrigine starting do
comparable o that seen with énzyme-inducers p u§1ge within the lamotrigine plus valproic acid grou
lamotrigine alone and no cases of rash leading t

LS : . % not clear. For the lamotrigine plus valproic ac
hospitalisation. This suggests a protective effectOnly group there are not more than 80 patients

with respect to rash when enzyme-inducers areény of the dosage groups which may obscure
used with valproic acid and lamotrigine. The high- o¢act of dosage.

estrate of rash leading to treatment discontinuation 14 effects of lamotrigine starting dosage ar

occurred with Iamqtrigine plus valpr_oi_c acid alone dosage escalation are best evaluated in monott
(13.8% of 80 patients) at lamotrigine dosages,,, sidies in which the potential confounding €
higher than the current recommendations. LamOsacts of concomitant anticonvulsants are not pre
trigine monotherapy was also associated with gy |t js difficult to separate the effects of a hig
high rate of rash leading to treatment discontinua—startmg dosage from the effects of dosage esc
tion when dosages higher than the current recomygn since the onset of rash is typically delayed f
mendations were used (9.0 to 12%). 2 to 4 weeks. Figures 4 and 5 summarise the re
The lowest incidence of rash associated Wltht|onsh|p between Starting dosage and dosage e:
hospitalisation (0%) occurred in several groups:|ation with the rate of lamotrigine discontinuatiol
most notably lamotrigine monotherapy and lamo-pecause of rash for all monotherapy studies invo
trigine plus enzyme-inducer anticonvulsants, ining treatment-naive patients with epilepsy.
both cases when lamotrigine was given at the cur- |n summary the incidence of nonserious ras
rently recommended dosage. The highest rateind possibly also that of serious rash, though t
(4.0% of 50 patients with lamotrigine and valproic is less clear, can be significantly influenced by ti
acid alone) occurred despite use of the recomdosage of lamotrigine and the presence or abse
mended dosage of lamotrigine. of valproic acid. These data from clinical trials in
These data suggest that lamotrigine added talicate that use of dosages within the current reco
valproic acid alone may be a risk factor for rash,mendations in the absence of valproic acid is as
but the significance of a contribution because ofciated with rates of rash that are consistent with
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Table XI. Incidence of rash by mean dosage during week 1 of lamotrigine treatment

Mean dosage (mg/day) week 1 Total no. of patients All rash (%) Rash leading to DC (%) Rash associated with
hospitalisation (%)

Lamotrigine + El without VPA

0to <16 5

16 to <31 60

31to <62.52 225 4.9 13 0
62.5t0 125 1237 10.6 23 0.1
>125 698 9.6 24 0.1
Lamotrigine + VPA + EI

0to <162 5

16 to <31 5

311t0<62.5 106 6.6 0.9 0
62.5t0 125 172 8.7 4.1 1.2
>125 7

Lamotrigine + VPA only

0 to <162 50 14.0 8.0 4.0
16 to <31 80 20.0 13.8 13
311t0<62.5 55 12.7 55 1.8
62.5t0 125 18

>125

Lamotrigine + other

0to <162 2

16 to <31 30

311t0<62.5 20

62.5t0 125 97 155 7.2 0
>125 17

Lamotrigine monotherapy

0to <16

16 to <312 213 6.1 1.9 0
31t0<62.5 122 25.4 9.0 0
62.5t0 125 83 20.5 12.0 0
>125 2

a Current recommended dosages.

Abbreviations: DC = treatment discontinuation; El = enzyme-inducing anticonvulsant; other = anticonvulsants which are neither inducers or
inhibitors of the metabolism of lamotrigine; VPA = valproic acid (valproate sodium).

below those associated with other commonly useglus valproic acid plus enzyme-inducers is not st

anticonvulsants. tistically significant for any of the rash categorie:
Higher rates of rash are seen with concomitant

valproic acid use even when the correct lamotrig- 10. Discussion

ine dosage is used. Therefore, concomitant use of

valproic acid appears to be a risk factor for rash a?)rofile in adult clinical trials, both as add-on an
well as lamotrigine dosage. The effect of Valpmicmonotherapy. Safety of add-on lamotrigine wz
acid on the risk of rash is significantly diminished comparable to that of other anticonvulsants in co
if an enzyme-inducing anticonvulsant is also beingtrolled clinical trials. During open trials, where
taken. The differences in rash incidence betweephysicians were allowed to make changes to cc
lamotrigine plus enzyme-inducers and lamotriginecomitant anticonvulsant therapy, as in clinice

Lamotrigine has shown an excellent tolerabilit
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601 95% drome in a small number (0.1%) of these clinic
8 ,-‘confidence  trial patients. Rash with lamotrigine typically oc
£ 507 fmits curs within the first 8 weeks of treatment.
g 40 Inspection of the logistic regression plots lea
3 to the question of whether using lower lamotrigir
2 307 starting dosages than are currently recommenc
2 20 would significantly lower the rash rate furthel
@ However, extrapolation of the regression lines tc
2\5 10 zero dose does not result in a significant reducti
0 - in the rates of rash noted at the currently reco
0 10 20 30 40 50 60 70 80 90 100 110 mended starting dosages. It should be noted, hc

Week 1 average daily dosage (mg) ever, that these logistic regressions are based ¢

Fig. 3. Relationship between probability of withdrawal causedby ~ SMall number of patients who have receive
rash and lamotrigine dosage during the first week of therapy in lamotrigine at the recommended dosages. For t
patients taking concomitant valproic acid (valproate sodium) + a . . . " .
noninducer. reason it remains pc_)§3|ble that gddllnonal de
would indicate a significant reduction in rash fc

practice, the safety profile for lamotrigine was these lower dosages. The logistic regressia
comparable to that seen with placebo in the conShould be viewed with caution as they are appre
trolled add-on trials. Lamotrigine has also beenimations based on available data that, in sor
shown to be well tolerated in monotherapy. LesscaSes, provide very few patients at critical dosa
than half the number of patients on lamotriginePOints. For example, only 2% of patients takin
withdrew from treatment in clinical studies be- lamotrigine, valproic acid and an enzyme-inducir
cause of adverse events compared to those recei@nticonvulsant have received currently recor
ing carbamazepine and phenytoin. Additionally,me”ded Iamotngme_tjosages ove.rt.heflrst4we§
lamotrigine patients had fewer complaints of som- _Although the add't'of‘ of Iamo.tngme to valproic
nolence, asthenia, dizziness and ataxia. Most of th&Cid monotherapy carries the highest risk for ras
adverse events in lamotrigine treated patients in affis combination may also provide significant bei

studies have been judged by the investigator to
have been mild or moderate in severity. Few ad- 40~
verse events have resulted in the withdrawal of pag 35 -
tients from studies. .

Of concern are the cutaneous reactions that hav
been reported with the use of lamotrigine. Thoughs
very serious reactions including toxic epidermal%

<=

necrolysis and hypersensitivity reactions associ-£

Q
=

ated with multiorgan failure have been reported in& ~ ; |

association with the drug in post marketing reports,E ]
none have occurred in clinical trials. Reactions
| .
25 50 100 200

nu

SEDNi

because of rash
= N N
(53] o ol
| ] I

have most often been limited to simple morbilli- 0-
form rash not associated with evidence of systemic
involvement in the approximately 4000 patients

who have experienced over 3800 patient_years ofio. 4. Relationship betyveen ipitial .Iamc')trigine dosage gnd rash
exposure to the drug through adult clinical triaIS.Ieadlng to treatment discontinuation in treatment-naive adult

monotherapy patients. Note: the recommended starting dosage
There have been reports of Stevens-Johnson syfar lamotrigine monotherapy is 25 mg/day.

Initial dosage (mg/day)
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vulsant as risk factors for rash. In a placebo co
trolled monotherapy study of lamotrigine as a the

apy for migraine treatmei¥] not discussed so far,

e withdrawal because of rash was reduced to place
levels when the starting dosage was changed h:

6 way through enrollment from a fixed dose of 20

14~

B e
® o N
1 1 1

mg/day to a gradual escalation over a 4 week tir
period. Another study looking at add-on and switc
to monotherapy had 2 protocol amendments to |
875 150 1625 375 vestigate the effect. of slower dosage escalatio
Mean dosage (mg/day) upon the rate of withdrawal from treatment be
_ o . cause of rash. In the group where lamotrigine wi
Fig. 5. Relationship between mean lamotrigine dosage over the dded | . id th h d
first 5 weeks of treatment and rash leading to treatment discon- a edtova p.rOIC acidt .er-apy, the effect of redu
tinuation in treatment-naive adult patients receiving lamotrigine ing the starting lamotrigine dosage from 10
monotherapy. Note: the mean lamotrigine dosage for the first 5 mg/day to 25 mg every alternate day, reduced t
weeks of monotherapy treatment for a patient treated according . . . !
to current recommendations is 50 mg/day. rate of discontinuation because of rash from 38
to 8%, which was statistically significant (p =
. . : 0.006)!28!
efit for some patients. Brod#él recently reported Because of the concern over the increased ri
results of a study in which patients were convertecy rash formation, the manufacturer changed t
from monotherapy with phenytoin, carbamazepinepackage label in 1997 to include very strict dosa
or valproic acid to lamotrigine monotherapy. Pa-guidelines addressing both dose escalation a
tients who had lamotrigine added to valproic acidconcomitant use with valproic acid.
monotherapy in the add-on phase of this study ex- Other than the cutaneous reactions with tt
perienced an 83% reduction in baseline seizure fredrug, which are easily monitored and detected |
guency while those on carbamazepine and phenypatients themselves, there appears to be no un
toin experienced much lower reductions (43 andsirable effect of the drug on major systems of
34%, respectively) with the addition of lamotrig- body as indicated by analysis of vital signs ar
ine. The reason for this enhanced response with th@linical laboratory data from monotherapy studie
combination of lamotrigine and valproic acid does The drug has no undesired affect on patient boc
not appear to be caused by a pharmacokinetic inv€ight as do some other anticonvulsants. |
teraction. This difference was maintained even Lamotrigine has been shown to have efficacy |
during the phase of the study in which valproic both partial and general!seq seizures. It has a v
acid, phenytoin and carbamazepine were with}g?IOd PVGT;‘]” safety pr’Oth|e in addults. By c_f(;ljrelfullz
drawn to achieve monotherapy with lamotrigine at ofiowing the manutacturers dosage guidelines

o . ._monitoring patients for rash during the first ¢
which time the serum concentrations of lamotrig- . - -

. . . L weeks of treatment and discontinuing lamotrigin
ine did not differ significantly for all 3 groups (4.1 . .

ILf Ioroi id 4.9 mall. f b at the first sign of rash, the drug can be used as
MQ/L for valproic acid group, 4.5 mg/L 10T carba- e otjye therapy for control of a broad spectrur
mazepine group, 5.2 mg/L for phenytoin group). of seizure disorders in adults.

These clinical trial data from studies with higher
starting dosages than currently recommended, Acknowledgements
clearly point to exceeding the manufacturer’s cur-
rently recommgnded gtartlng dosage O,f Imnotrlg-Kane (Glaxo Wellcome Clinical Statistics) and Darryl Taylo
ine and co-administration of valproic acid alone Of'(Glaxo Wellcome Medical Data Sciences), who helped
valproic acid with nonenzyme-inducing anticon- semble the data for this manuscript.

% of patients who discontinued
because of ras

o Il
62.5
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