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PRESCRIBING INFORMATION
LAMICTAL®

(lamotrigine)
Tablets

LAMICTAL®
(lamotrigine)
Chewable Dispersible Tablets

SERIOUS RASHES REQUIRING HOSPITALIZATION AND DISCONTINUATION
OF TREATMENT HAVE BEEN REPORTED IN ASSOCIATION WITH THE USE OF
LAMICTAL. THE INCIDENCE OF THESE RASHES, WHICH HAVE INCLUDED
STEVENS-JOHNSON SYNDROME, IS APPROXIMATELY 0.8% (8 PER 1,000) IN
PEDIATRIC PATIENTS (AGE <16 YEARS) RECEIVING LAMICTAL AS
ADJUNCTIVE THERAPY FOR EPILEPSY AND 0.3% (3 PER 1,000) IN ADULTS ON
ADJUNCTIVE THERAPY FOR EPILEPSY. IN CLINICAL TRIALS OF BIPOLAR AND
OTHER MOOD DISORDERS, THE RATE OF SERIOUS RASH WAS 0.08% (0.8 PER
1,000) IN ADULT PATIENTS RECEIVING LAMICTAL AS INITIAL MONOTHERAPY
AND 0.13% (1.3 PER 1,000) IN ADULT PATIENTS RECEIVING LAMICTAL AS
ADJUNCTIVE THERAPY. IN A PROSPECTIVELY FOLLOWED COHORT OF
1,983 PEDIATRIC PATIENTS WITH EPILEPSY TAKING ADJUNCTIVE LAMICTAL,
THERE WAS 1 RASH-RELATED DEATH. IN WORLDWIDE POSTMARKETING
EXPERIENCE, RARE CASES OF TOXIC EPIDERMAL NECROLYSIS AND/OR
RASH-RELATED DEATH HAVE BEEN REPORTED IN ADULT AND PEDIATRIC
PATIENTS, BUT THEIR NUMBERS ARE TOO FEW TO PERMIT A PRECISE
ESTIMATE OF THE RATE.

OTHER THAN AGE, THERE ARE AS YET NO FACTORS IDENTIFIED THAT ARE
KNOWN TO PREDICT THE RISK OF OCCURRENCE OR THE SEVERITY OF RASH
ASSOCIATED WITH LAMICTAL. THERE ARE SUGGESTIONS, YET TO BE
PROVEN, THAT THE RISK OF RASH MAY ALSO BE INCREASED BY (1)
COADMINISTRATION OF LAMICTAL WITH VALPROATE (INCLUDES VALPROIC
ACID AND DIVALPROEX SODIUM), (2) EXCEEDING THE RECOMMENDED
INITIAL DOSE OF LAMICTAL, OR (3) EXCEEDING THE RECOMMENDED DOSE
ESCALATION FOR LAMICTAL. HOWEVER, CASES HAVE BEEN REPORTED IN
THE ABSENCE OF THESE FACTORS.

NEARLY ALL CASES OF LIFE-THREATENING RASHES ASSOCIATED WITH
LAMICTAL HAVE OCCURRED WITHIN 2 TO 8 WEEKS OF TREATMENT
INITIATION. HOWEVER, ISOLATED CASES HAVE BEEN REPORTED AFTER
PROLONGED TREATMENT (E.G., 6 MONTHS). ACCORDINGLY, DURATION OF
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THERAPY CANNOT BE RELIED UPON AS A MEANS TO PREDICT THE
POTENTIAL RISK HERALDED BY THE FIRST APPEARANCE OF A RASH.

ALTHOUGH BENIGN RASHES ALSO OCCUR WITH LAMICTAL, IT IS NOT
POSSIBLE TO PREDICT RELIABLY WHICH RASHES WILL PROVE TO BE
SERIOUS OR LIFE THREATENING. ACCORDINGLY, LAMICTAL SHOULD
ORDINARILY BE DISCONTINUED AT THE FIRST SIGN OF RASH, UNLESS THE
RASH IS CLEARLY NOT DRUG RELATED. DISCONTINUATION OF TREATMENT
MAY NOT PREVENT A RASH FROM BECOMING LIFE THREATENING OR
PERMANENTLY DISABLING OR DISFIGURING.

DESCRIPTION

LAMICTAL (lamotrigine), an antiepileptic drug (AED) of the phenyltriazine class, is
chemically unrelated to existing antiepileptic drugs. Its chemical name is 3,5-diamino-6-(2,3-
dichlorophenyl)-as-triazine, its molecular formula is CoH7NsCl,, and its molecular weight is
256.09. Lamotrigine is a white to pale cream-colored powder and has a pK, of 5.7. Lamotrigine
is very slightly soluble in water (0.17 mg/mL at 25°C) and slightly soluble in 0.1 M HCI
(4.1 mg/mL at 25°C). The structural formula is: ‘

NS

Cl ) O)N\

H,N” N7 ~NH,

LAMICTAL Tablets are supplied for oral administration as 25-mg (white), 100-mg (peach),
150-mg (cream), and 200-mg (blue) tablets. Each tablet contains the labeled amount of
lamotrigine and the following inactive ingredients: lactose; magnesium stearate; microcrystalline
cellulose; povidone; sodium starch glycolate; FD&C Yellow No. 6 Lake (100-mg tablet only);
ferric oxide, yellow (150-mg tablet only); and FD&C Blue No. 2 Lake (200-mg tablet only).

LAMICTAL Chewable Dispersible Tablets are supplied for oral administration. The tablets
contain 2 mg (white), 5 mg (white), or 25 mg (white) of lamotrigine and the following inactive
ingredients: blackcurrant flavor, calcium carbonate, low-substituted hydroxypropylcellulose,
magnesium aluminum silicate, magnesium stearate, povidone, saccharin sodium, and sodium
starch glycolate.

CLINICAL PHARMACOLOGY

Mechanism of Action: The precise mechanism(s) by which lamotrigine exerts its
anticonvulsant action are unknown. In animal models designed to detect anticonvulsant activity,
lamotrigine was effective in preventing seizure spread in the maximum electroshock (MES) and
pentylenetetrazol (scMet) tests, and prevented seizures in the visually and electrically evoked
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*The majority of parameter means determined in each study had coefficients of variation
between 20% and 40% for half-life and CI/F and between 30% and 70% for Tmax. The
overall mean values were calculated from individual study means that were weighted based
on the number of volunteers/patients in each study. The numbers in parentheses below each
parameter mean represent the range of individual volunteer/patient values across studies.

" Carbamazepine, phenobarbital, phenytoin, and primidone have been shown to increase the
apparent clearance of lamotrigine. Estrogen-containing oral contraceptives and rifampin have
also been shown to increase the apparent clearance of lamotrigine (see CLINICAL
PHARMACOLOGY: Drug Interactions and PRECAUTIONS: Drug Interactions).

Absorption. Lamotrigine is rapidly and completely absorbed after oral administration with
negligible first-pass metabolism (absolute bioavailability is 98%). The bioavailability is not
affected by food. Peak plasma concentrations occur anywhere from 1.4 to 4.8 hours following
drug administration. The lamotrigine chewable/dispersible tablets were found to be equivalent,
whether they were administered as dispersed in water, chewed and swallowed, or swallowed as
whole, to the lamotrigine compressed tablets in terms of rate and extent of absorption.

Distribution. Estimates of the mean apparent volume of distribution (Vd/F) of lamotrigine
following oral administration ranged from 0.9 to 1.3 L/kg. Vd/F is independent of dose and is
similar following single and multiple doses in both patients with epilepsy and in healthy
volunteers.

Protefn Binding. Data from in vitro studies indicate that lamotrigine is approximately 55%
bound to human plasma proteins at plasma lamotrigine concentrations from 1 to 10 mcg/mL
(10 meg/mL is 4 to 6 times the trough plasma concentration observed in the controlled efficacy
trials). Because lamotrigine is not highly bound to plasma proteins, clinically significant
interactions with other drugs through competition for protein binding sites are unlikely. The
binding of lamotrigine to plasma proteins did not change in the presence of therapeutic
concentrations of phenytoin, phenobarbital, or valproate. Lamotrigine did not displace other
AEDs (carbamazepine, phenytoin, phenobarbital) from protein binding sites.

Drug Disposrtion. Lamotrigine is metabolized predominantly by glucuronic acid
conjugation; the major metabolite is an inactive 2-N-glucuronide conjugate. After oral
administration of 240 mg of '*C-lamotrigine (15 uCi) to 6 healthy volunteers, 94% was
recovered in the urine and 2% was recovered in the feces. The radioactivity in the urine consisted
of unchanged lamotrigine (10%), the 2-N-glucuronide (76%), a 5-N-glucuronide (10%), a
2-N-methyl metabolite (0.14%), and other unidentified minor metabolites (4%).

Drug Interactions. The apparent clearance of lamotrigine is affected by the
coadministration of certain medications. Because lamotrigine is metabolized predominantly
by glucuronic acid conjugation, drugs that induce or inhibit glucuronidation may affect the
apparent clearance of lamotrigine.

Carbamazepine, phenytoin, phenobarbital, and primidone have been shown to increase the
apparent clearance of lamotrigine (see DOSAGE AND ADMINISTRATION and
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and lamotrigine plasma concentrations at steady state following doses of 50 to 350 mg twice
daily.

Elimination. (see Table 1).

Special Populations. Patients With Renal Insufficiency. Twelve volunteers with
chronic renal failure (mean creatinine clearance = 13 mL/min; range = 6 to 23) and another
6 individuals undergoing hemodialysis were each given a single 100-mg dose of LAMICTAL.
The mean plasma half-lives determined in the study were 42.9 hours (chronic renal failure),
13.0 hours (during hemodialysis), and 57.4 hours (between hemodialysis) compared to
26.2 hours in healthy volunteers. On average, approximately 20% (range = 5.6 to 35.1) of the
amount of lamotrigine present in the body was eliminated by hemodialysis during a 4-hour
session.

Hepatic Disease. The pharmacokinetics of lamotrigine following a single 100-mg dose
of LAMICTAL were evaluated in 24 subjects with mild, moderate, and severe hepatic
dysfunction (Child-Pugh Classification system) and compared with 12 subjects without hepatic
impairment. The patients with severe hepatic impairment were without ascites (n = 2) or with
ascites (n = 5). The mean apparent clearance of lamotrigine in patients with mild (n = 12), ,
moderate (n = 5), severe without ascites (n = 2), and severe with ascites (n = 5) liver impairment
was 0.30 £ 0.09, 0.24 £ 0.1, 0.21 + 0.04, and 0.15 + 0.09 mL/min/kg, respectively, as compared
to 0.37 + 0.1 mL/min/kg in the healthy controls. Mean half-life of lamotrigine in patients with
mild, moderate, severe without ascites, and severe with ascites liver impairment was 46 + 20,
72 + 44,67 + 11, and 100 + 48 hours, respectively, as compared to 33 + 7 hours in healthy
controls (for dosing guidelines, see DOSAGE AND ADMINISTRATION: Patient With Hepatic
Impairment).

Age. Pedlatric Patients. The pharmacokinetics of LAMICTAL following a single
2-mg/kg dose were evaluated in 2 studies of pediatric patients (n = 29 for patients aged
10 months to 5.9 years and n = 26 for patients aged 5 to 11 years). Forty-three patients received
concomitant therapy with other AEDs and 12 patients received LAMICTAL as monotherapy.
Lamotrigine pharmacokinetic parameters for pediatric patients are summarized in Table 2.

Population pharmacokinetic analyses involving patients aged 2 to 18 years demonstrated that
lamotrigine clearance was influenced predominantly by total body weight and concurrent AED
therapy. The oral clearance of lamotrigine was higher, on a body weight basis, in pediatric
patients than in adults. Weight-normalized lamotrigine clearance was higher in those subjects
weighing less than 30 kg, compared with those weighing greater than 30 kg. Accordingly,
patients weighing less than 30 kg may need an increase of as much as 50% in maintenance doses,
based on clinical response, as compared with subjects weighing more than 30 kg being
administered the same AEDs (see DOSAGE AND ADMINISTRATION). These analyses also
revealed that, after accounting for body weight, lamotrigine clearance was not significantly
influenced by age. Thus, the same weight-adjusted doses should be administered to children
irrespective of differences in age. Concomitant AEDs which influence lamotrigine clearance in
adults were found to have similar effects in children.
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E£/dlerly: The pharmacokinetics of lamotrigine following a single 150-mg dose of
LAMICTAL were evaluated in 12 elderly volunteers between the ages of 65 and 76 years (mean
creatinine clearance = 61 mL/min, range = 33 to 108 mL/min). The mean half-life of lamotrigine
in these subjects was 31.2 hours (range, 24.5 to 43.4 hours), and the mean clearance was
0.40 mL/min/kg (range, 0.26 to 0.48 mL/min/kg).

Gender: The clearance of lamotrigine is not affected by gender. However, during dose
escalation of LAMICTAL in one clinical trial in patients with epilepsy on a stable dose of
valproate (n = 77), mean trough lamotrigine concentrations, unadjusted for weight, were 24% to

45% higher (0.3 to 1.7 mcg/mL) in females than in males.
Race. The apparent oral clearance of lamotrigine was 25% lower in non-Caucasians than
Caucasians.

CLINICAL STUDIES

Epilepsy: The results of controlled clinical trials established the efficacy of LAMICTAL as
monotherapy in adults with partial onset seizures already receiving treatment with
carbamazepine, phenytoin, phenobarbital, or primidone as the single antiepileptic drug (AED), as
adjunctive therapy in adults and pediatric patients age 2 to 16 with partial seizures, and as
adjunctive therapy in the generalized seizures of Lennox-Gastaut syndrome in pediatric and adult
patients.

Morotherapy With LAMICTAL in Adults With Partial Seizures Already Receiving
Treatment With Carbamazepine, Phenytoin, Phenobarbital, or Primidone as the
Single AED: The effectiveness of monotherapy with LAMICTAL was established in a
multicenter, double-blind clinical trial enrolling 156 adult outpatients with partial seizures. The
patients experienced at least 4 simple partial, complex partial, and/or secondarily generalized
seizures during each of 2 consecutive 4-week periods while receiving carbamazepine or
phenytoin monotherapy during baseline. LAMICTAL (target dose of 500 mg/day) or valproate
(1,000 mg/day) was added to either carbamazepine or phenytoin monotherapy over a 4-week
period. Patients were then converted to monotherapy with LAMICTAL or valproate during the
next 4 weeks, then continued on monotherapy for an additional 12-week period.

Study endpoints were completion of all weeks of study treatment or meeting an escape
criterion. Criteria for escape relative to baseline were: (1) doubling of average monthly seizure
count, (2) doubling of highest consecutive 2-day seizure frequency, (3) emergence of a new
seizure type (defined as a seizure that did not occur during the 8-week baseline) that is more
severe than seizure types that occur during study treatment, or (4) clinically significant-
prolongation of generalized-tonic-clonic (GTC) seizures. The primary efficacy variable was the
proportion of patients in each treatment group who met escape criteria.

The percentage of patients who met escape criteria was 42% (32/76) in the LAMICTAL
group and 69% (55/80) in the valproate group. The difference in the percentage of patients
meeting escape criteria was statistically significant (p =0.0012) in favor of LAMICTAL. No
differences in efficacy based on age, sex, or race were detected.

10
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Patients in the control group were intentionally treated with a relatively low dose of valproate;
as such, the sole objective of this study was to demonstrate the effectiveness and safety of
monotherapy with LAMICTAL, and cannot be interpreted to imply the superiority of
LAMICTAL to an adequate dose of valproate.

Aajunctive Therapy With LAMICTAL in Adults With Partial Seizures. The
effectiveness of LAMICTAL as adjunctive therapy (added to other AEDs) was established in
3 multicenter, placebo-controlled, double-blind clinical trials in 355 adults with refractory partial
seizures. The patients had a history of at least 4 partial seizures per month in spite of receiving
one or more AEDs at therapeutic concentrations and, in 2 of the studies, were observed on their
established AED regimen during baselines that varied between 8 to 12 weeks. In the third,
patients were not observed in a prospective baseline. In patients continuing to have at least
4 seizures per month during the baseline, LAMICTAL or placebo was then added to the existing
therapy. In all 3 studies, change from baseline in seizure frequency was the primary measure of
effectiveness. The results given below are for all partial seizures in the intent-to-treat population
(all patients who received at least one dose of treatment) in each study, unless otherwise
indicated. The median seizure frequency at baseline was 3 per week while the mean at baseline
was 6.6 per week for all patients enrolled in efficacy studies.

One study (n = 216) was a double-blind, placebo-controlled, parallel trial consisting of a
24-week treatment period. Patients could not be on more than 2 other anticonvulsants and
valproate was not allowed. Patients were randomized to receive placebo, a target dose of
300 mg/day of LAMICTAL, or a target dose of 500 mg/day of LAMICTAL. The median
reductions in the frequency of all partial seizures relative to baseline were 8% in patients
receiving placebo, 20% in patients receiving 300 mg/day of LAMICTAL, and 36% in patients
receiving 500 mg/day of LAMICTAL. The seizure frequency reduction was statistically

- significant in the 500-mg/day group compared to the placebo group, but not in the 300-mg/day

group.

A second study (n = 98) was a double-blind, placebo-controlled, randomized, crossover trial
consisting of two 14-week treatment periods (the last 2 weeks of which consisted of dose
tapering) separated by a 4-week washout period. Patients could not be on more than 2 other
anticonvulsants and valproate was not allowed. The target dose of LAMICTAL was 400 mg/day.
When the first 12 weeks of the treatment periods were analyzed, the median change in seizure
frequency was a 25% reduction on LAMICTAL compared to placebo (p<0.001).

The third study (n = 41) was a double-blind, placebo-controlled, crossover trial consisting of
two 12-week treatment periods separated by a 4-week washout period. Patients could not be on
more than 2 other anticonvulsants. Thirteen patients were on concomitant valproate; these
patients received 150 mg/day of LAMICTAL. The 28 other patients had a target dose of
300 mg/day of LAMICTAL. The median change in seizure frequency was a 26% reduction on
LAMICTAL compared to placebo (p<0.01).

No differences in efficacy based on age, sex, or race, as measured by change in seizure
frequency, were detected.

11
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generalized tonic-clonic seizures was 66% in patients treated with LAMICTAL and 34% on
placebo, a difference that was statistically significant (p=0.006).

Bipolar Disorder: The effectiveness of LAMICTAL in the maintenance treatment of Bipolar I
Disorder was established in 2 multicenter, double-blind, placebo-controlled studies in adult
patients who met DSM-IV criteria for Bipolar I Disorder. Study 1 enrolled patients with a current
or recent (within 60 days) depressive episode as defined by DSM-IV and Study 2 included
patients with a current or recent (within 60 days) episode of mania or hypomania as defined by
DSM-IV. Both studies included a cohort of patients (30% of 404 patients in Study 1 and 28% of
171 patients in Study 2) with rapid cycling Bipolar Disorder (4 to 6 episodes per year).

In both studies, patients were titrated to a target dose of 200 mg of LAMICTAL, as add-on
therapy or as monotherapy, with gradual withdrawal of any psychotropic medications during an
8- to 16-week open-label period. Overall 81% of 1,305 patients participating in the open-label
period were receiving 1 or more other psychotropic medications, including benzodiazepines,
selective serotonin reuptake inhibitors (SSRIs), atypical antipsychotics (including olanzapine),
valproate, or lithium, during titration of LAMICTAL. Patients with a CGI-severity score of 3 or
less maintained for at least 4 continuous weeks, including at least the final week on monotherapy
with LAMICTAL, were randomized to a placebo-controlled, double-blind treatment period for
up to 18 months. The primary endpoint was TIME (time to intervention for a mood episode or
one that was emerging, time to discontinuation for either an adverse event that was judged to be
related to Bipolar Disorder, or for lack of efficacy). The mood episode could be depression,
mania, hypomania, or a mixed episode.

In Study 1, patients received double-blind monotherapy with LAMICTAL, 50 mg/day
(n=50), LAMICTAL 200 mg/day (n = 124), LAMICTAL 400 mg/day (n = 47), or placebo
(n=121). LAMICTAL (200- and 400-mg/day treatment groups combined) was superior to
placebo in delaying the time to occurrence of a mood episode. Separate analyses of the 200 and
400 mg/day dose groups revealed no added benefit from the higher dose.

In Study 2, patients received double-blind monotherapy with LAMICTAL (100 to
400 mg/day, n = 59), or placebo (n = 70). LAMICTAL was superior to placebo in delaying time
to occurrence of a mood episode. The mean LAMICTAL dose was about 211 mg/day.

Although these studies were not designed to separately evaluate time to the occurrence of
depression or mania, a combined analysis for the 2 studies revealed a statistically significant
benefit for LAMICTAL over placebo in delaying the time to occurrence of both depression and
mania, although the finding was more robust for depression.

INDICATIONS AND USAGE
Epilepsy:

Adjunctive Use:L AMICTAL is indicated as adjunctive therapy for partial seizures, the
generalized seizures of Lennox-Gastaut syndrome, and primary generalized tonic-clonic seizures
in adults and pediatric patients (=2 years of age).

13
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Mornotherapy Use:1L.AMICTAL is indicated for conversion to monotherapy in adults with
partial seizures.who are receiving treatment with carbamazepine, phenytoin, phenobarbital,
primidone, or valproate as the single AED.

Safety and effectiveness of LAMICTAL have not been established (1) as initial monotherapy,
(2) for conversion to monotherapy from AEDs other than carbamazepine, phenytoin,
phenobarbital, primidone, or valproate, or (3) for simultaneous conversion to monotherapy from
2 or more concomitant AEDs (see DOSAGE AND ADMINISTRATION).

Bipolar Disorder: LAMICTAL is indicated for the maintenance treatment of Bipolar I
Disorder to delay the time to occurrence of mood episodes (depression, mania, hypomania,
mixed episodes) in patients treated for acute mood episodes with standard therapy. The
effectiveness of LAMICTAL in the acute treatment of mood episodes has not been established.
The effectiveness of LAMICTAL as maintenance treatment was established in
2 placebo-controlled trials of 18 months’ duration in patients with Bipolar I Disorder as defined
by DSM-IV (see CLINICAL STUDIES, Bipolar Disorder). The physician who elects to use
LAMICTAL for periods extending beyond 18 months should periodically re-evaluate the
long-term usefulness of the drug for the individual patient.

CONTRAINDICATIONS
LAMICTAL is contraindicated in patients who have demonstrated hypersensitivity to the drug
or its ingredients.

WARNINGS

SEE BOX WARNING REGARDING THE RISK OF SERIOUS RASHES REQUIRING
HOSPITALIZATION AND DISCONTINUATION OF LAMICTAL.

ALTHOUGH BENIGN RASHES ALSO OCCUR WITH LAMICTAL, IT IS NOT
POSSIBLE TO PREDICT RELIABLY WHICH RASHES WILL PROVE TO BE
SERIOUS OR LIFE THREATENING. ACCORDINGLY, LAMICTAL SHOULD
ORDINARILY BE DISCONTINUED AT THE FIRST SIGN OF RASH, UNLESS THE
RASH IS CLEARLY NOT DRUG RELATED. DISCONTINUATION OF TREATMENT
MAY NOT PREVENT A RASH FROM BECOMING LIFE THREATENING OR
PERMANENTLY DISABLING OR DISFIGURING.

Serious Rash: Pediatric Population: The incidence of serious rash associated with
hospitalization and discontinuation of LAMICTAL in a prospectively followed cohort of
pediatric patients with epilepsy receiving adjunctive therapy was approximately 0.8% (16 of
1,983). When 14 of these cases were reviewed by 3 expert dermatologists, there was
considerable disagreement as to their proper classification. To illustrate, one dermatologist
considered none of the cases to be Stevens-Johnson syndrome; another assigned 7 of the 14 to
this diagnosis. There was 1 rash-related death in this 1,983 patient cohort. Additionally, there

14
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patients and 4 of 2,435 pediatric patients who received LAMICTAL in clinical trials. No such
fatalities have been reported in bipolar patients in clinical trials. Rare fatalities from multiorgan
failure have also been reported in compassionate plea and postmarketing use. The majority of
these deaths occurred in association with other serious medical events, including status
epilepticus and overwhelming sepsis, and hantavirus making it difficult to identify the initial
cause.

Additionally, 3 patients (a 45-year-old woman, a 3.5-year-old boy, and an 11-year-old girl)
developed multiorgan dysfunction and disseminated intravascular coagulation 9 to 14 days after
LAMICTAL was added to their AED regimens. Rash and elevated transaminases were also
present in all patients and rhabdomyolysis was noted in 2 patients. Both pediatric patients were
receiving concomitant therapy with valproate, while the adult patient was being treated with
carbamazepine and clonazepam. All patients subsequently recovered with supportive care after
treatment with LAMICTAL was discontinued.

Blood Dyscrasias: There have been reports of blood dyscrasias that may or may not be
associated with the hypersensitivity syndrome. These have included neutropenia, leukopenia,
anemia, thrombocytopenia, pancytopenia, and, rarely, aplastic anemia and pure red cell aplasia.
Withdrawal Seizures: As with other AEDs, LAMICTAL should not be abruptly discontinued.
In patients with epilepsy there is a possibility of increasing seizure frequency. In clinical trials in
patients with Bipolar Disorder, 2 patients experienced seizures shortly after abrupt withdrawal of
LAMICTAL. However, there were confounding factors that may have contributed to the
occurrence of seizures in these bipolar patients. Unless safety concerns require a more rapid
withdrawal, the dose of LAMICTAL should be tapered over a period of at least 2 weeks (see
DOSAGE AND ADMINISTRATION).

PRECAUTIONS

Concomitant Use With Oral Contraceptives: Some estrogen-containing oral
contraceptives have been shown to decrease serum concentrations of lamotrigine (see
PRECAUTIONS: Drug Interactions). Dosage adjustments will be necessary in most patients
who start or stop estrogen-containing oral contraceptives while taking LAMICTAL (see
DOSAGE AND ADMINISTRATION: Special Populations: Women and Oral
Contraceptives: Adjustments to the Maintenance Dose of LAMICTAL). During the week of
inactive hormone preparation (“pill-free” week) of oral contraceptive therapy, plasma levels are
expected to rise, as much as doubling by the end of the week. Adverse events consistent with
elevated levels of lamotrigine, such as dizziness, ataxia, and diplopia, could occur.
Dermatological Events (see BOX WARNING, WARNINGS): Serious rashes associated
with hospitalization and discontinuation of LAMICTAL have been reported. Rare deaths have
been reported, but their numbers are too few to permit a precise estimate of the rate. There are
suggestions, yet to be proven, that the risk of rash may also be increased by (1) coadministration
of LAMICTAL with valproate, (2) exceeding the recommended initial dose of LAMICTAL, or
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Felbamate. n a study of 21 healthy volunteers, coadministration of felbamate (1,200 mg
twice daily) with LAMICTAL (100 mg twice daily for 10 days) appeared to have no clinically
relevant effects on the pharmacokinetics of lamotrigine.

Folate Inhibrfors. Lamotrigine is a weak inhibitor of dihydrofolate reductase. Prescribers
should be aware of this action when prescribing other medications that inhibit folate metabolism.

Gabapentin. Based on a retrospective analysis of plasma levels in 34 patients who received
LAMICTAL both with and without gabapentin, gabapentin does not appear to change the
apparent clearance of lamotrigine.

Levetiracetam. Potential drug interactions between levetiracetam and LAMICTAL were
assessed by evaluating serum concentrations of both agents during placebo-controlled clinical
trials. These data indicate that LAMICTAL does not influence the pharmacokinetics of
levetiracetam and that levetiracetam does not influence the pharmacokinetics of LAMICTAL.

Lithium. The pharmacokinetics of lithium were not altered in healthy subjects (n = 20) by
co-administration of LAMICTAL (100 mg/day) for 6 days.

O/anzapine. The AUC and Cpax of olanzapine were similar following the addition of
olanzapine (15 mg once daily) to LAMICTAL (200 mg once daily) in healthy male volunteers
(n = 16) compared to the AUC and Cpa in healthy male volunteers receiving olanzapine alone
(n=16).

In the same study, the AUC and Cpax of lamotrigine was reduced on average by 24% and
20%, respectively, following the addition of olanzapine to LAMICTAL in healthy male
volunteers compared to those receiving LAMICTAL alone. This reduction in lamotrigine plasma
concentrations is not expected to be clinically relevant.

Oxcarbazepine. The AUC and Cy,y of oxcarbazepine and its active 10-monohydroxy
oxcarbazepine metabolite were not significantly different following the addition of
oxcarbazepine (600 mg twice daily) to LAMICTAL (200 mg once daily) in healthy male
volunteers (n = 13) compared to healthy male volunteers receiving oxcarbazepine alone (n = 13).

In the same study, the AUC and Cpax of lamotrigine were similar following the addition of
oxcarbazepine (600 mg twice daily) to LAMICTAL in healthy male volunteers compared to
those receiving LAMICTAL alone. Limited clinical data suggest a higher incidence of headache,
dizziness, nausea, and somnolence with coadministration of LAMICTAL and oxcarbazepine
compared to LAMICTAL alone or oxcarbazepine alone.

Phenobarbital, Primidone. The addition of phenobarbital or primidone decreases
lamotrigine steady-state concentrations by approximately 40%.

Phenytoin:LAMICTAL has no appreciable effect on steady-state phenytoin plasma
concentrations in patients with epilepsy. The addition of phenytoin decreases lamotrigine steady-
state concentrations by approximately 40%.

Pregabalin. Steady-state trough plasma concentrations of lamotrigine were not affected by
concomitant pregabalin (200 mg 3 times daily) administration. There are no pharmacokinetic
interactions between LAMICTAL and pregabalin.
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Visual abnormality 2 0

Urogenital
Male and female patients
Urinary tract infection 3 0
Male patients only n=93 n=92
Penis disorder 2 0

Bipolar Disorder: The most commonly observed (=25%) adverse experiences seen in
association with the use of LAMICTAL as monotherapy (100 to 400 mg/day) in Bipolar
Disorder in the 2 double-blind, placebo-controlled trials of 18 months’ duration, and numerically
more frequent than in placebo-treated patients are included in Table 8. Adverse events that
occurred in at least 5% of patients and were numerically more common during the dose
escalation phase of LAMICTAL in these trials (when patients may have been receiving
concomitant medications) compared to the monotherapy phase were: headache (25%), rash
(11%), dizziness (10%), diarrhea (8%), dream abnormality (6%), and pruritus (6%).

During the monotherapy phase of the double-blind, placebo-controlled trials of 18 months’
duration, 13% of 227 patients who received LAMICTAL (100 to 400 mg/day), 16% of
190 patients who received placebo, and 23% of 166 patients who received lithium discontinued
therapy because of an adverse experience. The adverse events which most commonly led to
discontinuation of LAMICTAL were rash (3%) and mania/hypomania/mixed mood adverse
events (2%). Approximately 16% of 2,401 patients who received LAMICTAL (50 to
500 mg/day) for Bipolar Disorder in premarketing trials discontinued therapy because of an
adverse experience; most commonly due to rash (5%) and mania/hypomania/mixed mood
adverse events (2%).

Inciderce in Controfled Clinical Studies of LAMICTAL for the Maintenance
Treatment of Bjpolar / Disorder: Table 8 lists treatment-emergent signs and symptoms that
occurred in at least 5% of patients with Bipolar Disorder treated with LAMICTAL monotherapy
(100 to 400 mg/day), following the discontinuation of other psychotropic drugs, in
2 double-blind, placebo-controlled trials of 18 months’ duration and were numerically more
frequent than in the placebo group.
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those occurring in at least 1/100 patients; zz#eguerntadverse events are those occurring in 1/100
to 1/1,000 patients; 7zre adverse events are those occurring in fewer than 1/1,000 patients.

Boay as a Whole. Infrequent: Allergic reaction, chills, halitosis, and malaise. Fare.
Abdomen enlarged, abscess, and suicide/suicide attempt.

Cardjovascular System. Infrequent: Flushing, hot flashes, hypertension, palpitations,
postural hypotension, syncope, tachycardia, and vasodilation. Aa7e. Angina pectoris, atrial
fibrillation, deep thrombophlebitis, ECG abnormality, and myocardial infarction.

Dermaftological: Infrequent: Acne, alopecia, hirsutism, maculopapular rash, skin
discoloration, and urticaria. Aase.- Angioedema, erythema, exfoliative dermatitis, fungal
dermatitis, herpes zoster, leukoderma, multiforme erythema, petechial rash, pustular rash,
seborrhea, Stevens-Johnson syndrome, and vesiculobullous rash.

Djgestive System. /Infrequent: Dysphagia, eructation, gastritis, gingivitis, increased
appetite, increased salivation, liver function tests abnormal, and mouth ulceration. Aare.
Gastrointestinal hemorrhage, glossitis, gum hemorrhage, gum hyperplasia, hematemesis,
hemorrhagic colitis, hepatitis, melena, stomach ulcer, stomatitis, thirst, and tongue edema.

Endocrine System. Rare. Goiter and hypothyroidism.

Hematologic and Lymphatic System. Infrequent. Ecchymosis and leukopenia. Aare.
Anemia, eosinophilia, fibrin decrease, fibrinogen decrease, iron deficiency anemia, leukocytosis,
lymphocytosis, macrocytic anemia, petechia, and thrombocytopenia.

Metabolic and Nutritional Disorders. Infrequernt: Aspartate transaminase increased.
Rare. Alcohol intolerance, alkaline phosphatase increase, alanine transaminase increase,
bilirubinemia, general edema, gamma glutamyl transpeptidase increase, and hyperglycemia.

Musculoskeletal System. Infrequent: Arthritis, leg cramps, myasthenia, and twitching.
Rare. Bursitis, joint disorder, muscle atrophy, pathological fracture, and tendinous contracture.

Nervous System. Frequent: Confusion and paresthesia. /7#requent. Akathisia, apathy,
aphasia, CNS depression, depersonalization, dysarthria, dyskinesia, euphoria, hallucinations,
hostility, hyperkinesia, hypertonia, libido decreased, memory decrease, mind racing, movement
disorder, myoclonus, panic attack, paranoid reaction, personality disorder, psychosis, sleep
disorder, stupor, and suicidal ideation. Aare.'Cerebellar syndrome, cerebrovascular accident,
cerebral sinus thrombosis, choreoathetosis, CNS stimulation, delirium, delusions, dysphoria,
dystonia, extrapyramidal syndrome, faintness, grand mal convulsions, hemiplegia, hyperalgesia,
hyperesthesia, hypokinesia, hypotonia, manic depression reaction, muscle spasm, neuralgia,
neurosis, paralysis, and peripheral neuritis.

Respiratory System. Infrequent-Yawn. Rare. Hiccup and hyperventilation.

Special Senses. Frequent: Amblyopia. /nfrequesnt: Abnormality of accommodation,
conjunctivitis, dry eyes, ear pain, photophobia, taste perversion, and tinnitus. Aare.'Deafness,
lacrimation disorder, oscillopsia, parosmia, ptosis, strabismus, taste loss, uveitis, and visual field
defect. ‘

Urogernftal System. Infrequent: Abnormal ejaculation, breast pain, hematuria, impotence,
menorrhagia, polyuria, urinary incontinence, and urine abnormality. Aase." Acute kidney failure,
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Target Plasma Levels for Patients With Epilepsy or Bjpolar Disorder: A
therapeutic plasma concentration range has not been established for lamotrigine. Dosing of
LAMICTAL should be based on therapeutic response.

The half-life of LAMICTAL is affected by other concomitant medications (see CLINICAL
PHARMACOLOGY: Pharmacokinetics and Drug Metabolism).

See also DOSAGE AND ADMINISTRATION: Special Populations.

Special Populations.: Women and Oral Contraceptives: Starting LAMICTAL in
Women 7aking Oral Contraceptives. Although estrogen-containing oral contraceptives
have been shown to increase the clearance of lamotrigine (see PRECAUTIONS: Drug
Interactions), no adjustments to the recommended dose escalation guidelines for LAMICTAL
should be necessary solely based on the use of estrogen-containing oral contraceptives.
Therefore, dose escalation should follow the recommended guidelines for initiating adjunctive
therapy with LAMICTAL based on the concomitant AED (see Table 11). See below for
adjustments to maintenance doses of LAMICTAL in women taking estrogen-containing oral
contraceptives.

Aajustments fo the Maintenance Dose of LAMICTAL. (1) Taking Estrogen-
Containing Oral Contraceptives: For women not taking carbamazepine, phenytoin,
phenobarbital, primidone, or rifampin, the maintenance dose of LAMICTAL will in most cases
need to be increased, by as much as 2-fold over the recommended target maintenance dose, in
order to maintain a consistent lamotrigine plasma level (see PRECAUTIONS: Drug
Interactions). (2) Starting Estrogern-Containing Oral Contfracepfives.: In women taking a stable
dose of LAMICTAL and not taking carbamazepine, phenytoin, phenobarbital, primidone, or
rifampin, the maintenance dose will in most cases need to be increased by as much as 2-fold, in
order to maintain a consistent lamotrigine plasma level. The dose increases should begin at the
same time that the oral contraceptive is introduced and continue, based on clinical response, no
more rapidly than 50 to 100 mg/day every week. Dose increases should not exceed the
recommended rate unless lamotrigine plasma levels or clinical response support larger increases
(see Table 11, column 2). Gradual transient increases in lamotrigine plasma levels may occur
during the week of inactive hormonal preparation (“pill-free” week), and these increases will be
greater if dose increases are made in the days before or during the week of inactive hormonal
preparation. Increased lamotrigine plasma levels could result in additional adverse events, such
as dizziness, ataxia, and diplopia (see PRECAUTIONS: Drug Interactions). If adverse events
attributable to LAMICTAL consistently occur during the “pill-free” week, dose adjustments to
the overall maintenance dose may be necessary. Dose adjustments limited to the “pill-free” week
are not recommended. For women taking LAMICTAL in addition to carbamazepine, phenytoin,
phenobarbital, primidone, or rifampin, no adjustment should be necessary to the dose of
LAMICTAL. (3) Stopping Estrogen-Contarning Oral Contraceptives: For women not taking
carbamazepine, phenytoin, phenobarbital, primidone, or rifampin, the maintenance dose of
LAMICTAL will in most cases need to be decreased by as much as 50%, in order to maintain a
consistent lamotrigine plasma level. The decrease in dose of LAMICTAL should not exceed
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25% of the total daily dose per week over a 2-week period, unless clinical response or
lamotrigine plasma levels indicate otherwise (see PRECAUTIONS: Drug Interactions). For
women taking LAMICTAL in addition to carbamazepine, phenytoin, phenobarbital, primidone,
or rifampin, no adjustment to the dose of LAMICTAL should be necessary.

Wormen and Other Hormonal Contraceptive Preparations or Hormorne
Replacemernt Therapy. The effect of other hormonal contraceptive preparations or hormone
replacement therapy on the pharmacokinetics of lamotrigine has not been systematically
evaluated. It has been reported that ethinylestradiol, not progestogens, increased the clearance of
lamotrigine up to 2-fold, and the progestin only pills had no effect on lamotrigine plasma levels.
Therefore, adjustments to the dosage of LAMICTAL in the presence of progestogens alone will
likely not be needed.

Palients With Hepatic /mpairment: Experience in patients with hepatic impairment is
limited. Based on a clinical pharmacology study in 24 patients with mild, moderate, and severe
liver dysfunction (see CLINICAL PHARMACOLOGY), the following general
recommendations can be made. No dosage adjustment is needed in patients with mild liver
impairment. Initial, escalation, and maintenance doses should generally be reduced by
approximately 25% in patients with moderate and severe liver impairment without ascites and
50% in patients with severe liver impairment with ascites. Escalation and maintenance doses
may be adjusted according to clinical response.

Patients With Renal Functional Impairment:nitial doses of LAMICTAL should be
based on patients’ AED regimen (see above); reduced maintenance doses may be effective for
patients with significant renal functional impairment (see CLINICAL PHARMACOLOGY).
Few patients with severe renal impairment have been evaluated during chronic treatment with
LAMICTAL. Because there is inadequate experience in this population, LAMICTAL should be
used with caution in these patients.

Epilepsy: , .

Aadjunctive Therapy With LAMICTAL for Eprlepsy. This section provides specific
dosing recommendations for patients 2 to 12 years of age and patients greater than 12 years of
age. Within each of these age-groups, specific dosing recommendations are provided depending
upon concomitant AED (Table 9 for patients 2 to 12 years of age and Table 11 for patients
greater than 12 years of age). A weight based dosing guide for pediatric patients on concomitant
valproate is provided in Table 10.

Patients 2 fo 72 Years of Age.: Recommended dosing guidelines are summarized in Table 9.

Note that some of the starting doses and dose escalations listed in Table 9 are different than
those used in clinical trials; however, the maintenance doses are the same as in clinical trials.
Smaller starting doses and slower dose escalations than those used in clinical trials are
recommended because of the suggestions that the risk of rash may be decreased by smaller
starting doses and slower dose escalations. Therefore, maintenance doses will take longer to
reach in clinical practice than in clinical trials. It may take several weeks to months to achieve an
individualized maintenance dose. Maintenance doses in patients weighing less than 30 kg,
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regardless of age or concomitant AED, may need to be increased as much as 50%, based on
clinical response.
The smallest available strength of LAMICTAL Chewable Dispersible Tablets is 2 mg,
and only whole tablets should be administered. If the calculated dose cannot be achieved
using whole tablets, the dose should be rounded down to the nearest whole tablet (see
HOW SUPPLIED and PATIENT INFORMATION for a description of the available sizes
of LAMICTAL Chewable Dispersible Tablets).

Table 9. Escalation Regimen for LAMICTAL in Patients 2 to 12 Years of Age With

Epilepsy
For Patients Taking
For Patients Taking AEDs Carbamazepine,
Other Than Phenytoin,
For Patients Taking Carbamazepine, Phenobarbital,
Valproate (see Table 10 for | Phenytoin, Phenobarbital, | Primidone* and Not
weight-based dosing guide) | Primidone, or Valproate* Taking Valproate
Weeks 1 and 2 0.15 mg/kg/day 0.3 mg/kg/day 0.6 mg/kg/day

in 1 or 2 divided doses,
rounded down to the
nearest whole tablet (see
Table 10 for weight-based
dosing guide).

in 1 or 2 divided doses,
rounded down to the
nearest whole tablet.

in 2 divided doses,
rounded down to the
nearest whole tablet.

Weeks 3 and 4

0.3 mg/kg/day
in 1 or 2 divided doses,

rounded down to the
nearest whole tablet (see
Table 10 for weight-based

0.6 mg/kg/day
in 2 divided doses,

rounded down to the
nearest whole tablet.

1.2 mg/kg/day
in 2 divided doses,

rounded down to the

- nearest whole tablet.

dosing guide).
Weeks 5 The dose should be The dose should be The dose should be
onwards to increased every 1 to 2 increased every 1 to 2 increased every 1 to
maintenance weeks as follows: calculate weeks as follows: 2 weeks as follows:

0.3 mg/kg/day, round this
amount down to the nearest
whole tablet, and add this
amount to the previously
administered daily dose.

calculate 0.6 mg/kg/day,
round this amount down
to the nearest whole
tablet, and add this
amount to the previously
administered daily dose

calculate

1.2 mg/kg/day,
round this amount
down to the nearest

whole tablet, and

add this amount to

the previously
administered daily

dose
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Table 11. Escalation Regimen for LAMICTAL in Patients Over 12 Years of Age With

Epilepsy
For Patients Taking
AEDs Other Than For Patients Taking
Carbamazepine, Carbamazepine,
Phenytoin, Phenytoin,
Phenobarbital, Phenobarbital,
For Patients Taking Primidone, or Primidone* and Not
Valproate Valproate* Taking Valproate
Weeks 1 and 2 25 mg every other day 25 mg every day 50 mg/day
Weeks 3 and 4 25 mg every day 50 mg/day 100 mg/day
(in 2 divided doses)
Weeks 5 onwards Increase by 25 to Increase by 50 mg/day Increase by
to maintenance 50 mg/day every 1 to every 1 to 2 weeks 100 mg/day every 1 to
2 weeks 2 weeks.
Usual Maintenance 100 to 400 mg/day 225 to 375 mg/day 300 to 500 mg/day
Dose (1 or 2 divided doses) (in 2 divided doses). (in 2 divided doses).
100 to 200 mg/day with

valproate alone

* Rifampin and estrogen-containing oral contraceptives have also been shown to increase the
apparent clearance of lamotrigine (see PRECAUTIONS: Drug Interactions).

Conversion From Adjunctive Therapy With Carbamazepine, Phenytoin,
Phenobarbital, Prirmidone, or Valproate as the Single AED fo Morotherapy With
LAMICTAL in Patients 216 Years of Age With Epilepsy: The goal of the transition
regimen is to effect the conversion to monotherapy with LAMICTAL under conditions that
ensure adequate seizure control while mitigating the risk of serious rash associated with the rapid
titration of LAMICTAL.

The recommended maintenance dose of LAMICTAL as monotherapy is 500 mg/day given in

2 divided doses.

To avoid an increased risk of rash, the recommended initial dose and subsequent dose
escalations of LAMICTAL should not be exceeded (sce BOX WARNING).

Cornversion From Adjunctive Therapy With Carbamazepine, Phernytos,
Phenobarbital, or Primidone to Monotherapy With LAM/CTAL. After achieving a dose
of 500 mg/day of LAMICTAL according to Table 11, the concomitant AED should be
withdrawn by 20% decrements each week over a 4-week period. The regimen for the withdrawal
of the concomitant AED is based on experience gained in the controlled monotherapy clinical

trial.
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Conversion from Adjunctive Therapy With Valjproate fo Monotherapy With
LAMICTAL . The conversion regimen involves 4 steps (see Table 12).

Table 12. Conversion From Adjunctive Therapy With Valproate to Monotherapy With
LAMICTAL in Patients 216 Years of Age With Epilepsy

LAMICTAL Valproate

Step 1 Achieve a dose of 200 mg/day Maintain previous stable dose.
according to guidelines in Table 11
(if not already on 200 mg/day).

Step 2 Maintain at 200 mg/day. Decrease to 500 mg/day by decrements no
greater than 500 mg/day per week and then
maintain the dose of 500 mg/day for 1 week.

Step 3 Increase to 300 mg/day and maintain | Simultaneously decrease to 250 mg/day and
for 1 week. maintain for 1 week.
Step 4 Increase by 100 mg/day every week Discontinue.
to achieve maintenance dose of
500 mg/day.

Conversion from Adjunctive Therapy With Antiepileptic Drugs Other Than
Carbarmazepine, Phenytomn, Phernobarbital, Prirmidone, or Valproate fo
Monotherapy With LAM/CTAL.No specific dosing guidelines can be provided for
conversion to monotherapy with LAMICTAL with AEDs other than carbamazepine,
phenobarbital, phenytoin, primidone, or valproate.

Usual Maintenance Dose for Eprlepsy.: The usual maintenance doses identified in
Tables 9-11 are derived from dosing regimens employed in the placebo-controlled adjunctive
studies in which the efficacy of LAMICTAL was established. In patients receiving multidrug
regimens employing carbamazepine, phenytoin, phenobarbital, or primidone without valproate,
maintenance doses of adjunctive LAMICTAL as high as 700 mg/day have been used. In patients
receiving valproate alone, maintenance doses of adjunctive LAMICTAL as high as 200 mg/day
have been used. The advantage of using doses above those recommended in Tables 9-12 has not
been established in controlled trials.

Discontinuation Strateqy for Patients With Epilepsy. For patients receiving
LAMICTAL in combination with other AEDs, a reevaluation of all AEDs in the regimen should
be considered if a change in seizure control or an appearance or worsening of adverse
experiences is observed.

If a decision is made to discontinue therapy with LAMICTAL, a step-wise reduction of dose
over at least 2 weeks (approximately 50% per week) is recommended unless safety concerns
require a more rapid withdrawal (see PRECAUTIONS).

Discontinuing carbamazepine, phenylom, phenobarbital, or primidone should prolong the
half-life of lamotrigine, discontinuing vajproate should shorten the half-lye of lamotrigire.
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White to off-white, round tablets debossed with “LTG” over “2”, bottles of 30 (NDC 0173-
0699-00). ORDER DIRECTLY FROM GlaxoSmithKline 1-800-334-4153.

LAMICTAL Chewable Dispersible Tablets, 5-mg

White to off-white, caplet-shaped tablets debossed with “GX CL2”, bottles of 100 (NDC
0173-0526-00).

LAMICTAL Chewable Dispersible Tablets, 25-mg

White, super elliptical-shaped tablets debossed with “GX CL5”, bottles of 100 (NDC 0173-
0527-00).

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature] in a dry place.

LAMICTAL Starter Kit for Patients Taking Valproate

25-mg, white, scored, shield-shaped tablets debossed with "LAMICTAL" and "25",
blisterpack of 35 tablets (NDC 0173-0633-10).

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature] in a dry place.

LAMICTAL Starter Kit for Patients Taking Carbamazepine, Phenytoin, Phenobarbital,
Primidone, or Rifampin and Not Taking Valproate

25-mg, white, scored, shield-shaped tablets debossed with "LAMICTAL" and "25" and
100-mg, peach, scored, shield-shaped tablets debossed with "LAMICTAL" and “1007,
blisterpack of 84, 25-mg tablets and 14, 100-mg tablets (NDC 0173-0594-01)

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature] in a dry place and protect from light.

LAMICTAL Starter Kit for Patients Not Taking Carbamazepine, Phenytoin,
Phenobarbital, Primidone, Rifampin, or Valproate

25-mg, white, scored, shield-shaped tablets debossed with "LAMICTAL" and "25" and
100-mg, peach, scored, shield-shaped tablets debossed with "LAMICTAL" and “100”,
blisterpack of 42, 25-mg tablets and 7, 100-mg tablets (NDC 0173-0594-02).

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature] in a dry place and protect from light.

PATIENT INFORMATION
The following wording is contained in a separate leaflet provided for patients.

Information for the Patient

LAMICTAL® (lamotrigine) Tablets
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1501 LAMICTAL® (lamotfigine) Chewable Dispersible Tablets

1502

1503 ALWAYS CHECK THAT YOU RECEIVE LAMICTAL

1504  Patients prescribed LAMICTAL (lah-MICK-tall) have sometimes been given the wrong

1505  medicine in error because many medicines have names similar to LAMICTAL. Taking the

1506  wrong medication can cause serious health problems. When your healthcare provider gives you a
1507  prescription for LAMICTAL

1508 =~ e make sure you can read it clearly.

1509 e talk to your pharmacist to check that you are given the correct medicine.

1510 e check the tablets you receive against the pictures of the tablets below. The pictures show

1511 actual tablet shape and size and the wording describes the color and printing that is on each
1512 strength of LAMICTAL Tablets and Chewable Dispersible Tablets.
1513
1514 LAMICTAL (lamotrigine) Tablets
1515 A
“u,
2
25 mg, white
Imprinted with 100 mg, peach 150 mg, cream 200 mg, blue
LAMICTAL 25 Imprinted with Imprinted with Imprinted with
1516
1517 LAMICTAL (lamotrigine) Chewable Dispersible Tablets
1518 v
(D) &)
2 mg, white 5 mg, white 25 mg, white
Imprinted with Imprinted with Imprinted with
LTG 2 GX CL2 GX CLS
1519

1520 Please read this leaflet carefully before you take LAMICTAL and read the leaflet provided
1521  with any refill, in case any information has changed. This leaflet provides a summary of the
1522  information about your medicine. Please do not throw away this leaflet until you have finished
1523  your medicine. This leaflet does not contain all the information about LAMICTAL and is not
1524  meant to take the place of talking with your doctor. If you have any questions about

1525 LAMICTAL, ask your doctor or pharmacist.

1526

1527 Information About Your Medicine:
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The name of your medicine is LAMICTAL (lamotrigine). The decision to use LAMICTAL is
one that you and your doctor should make together. When taking lamotrigine, it is important to
follow your doctor's instructions.

1. 7%e Purpose of Your Medicine:

FLor Patients With Epilepsy: LAMICTAL is intended to be used either alone or in
combination with other medicines to treat seizures in people aged 2 years or older.

For Patients With Bipolar Disorder:LAMICTAL is used as maintenance treatment of
Bipolar I Disorder to delay the time to occurrence of mood episodes in people aged 18 years or
older treated for acute mood episodes with standard therapy.

If you are taking LAMICTAL to help prevent extreme mood swings, you may not experience
the full effect for several weeks. Occasionally, the symptoms of depression or bipolar disorder
may include thoughts of harming yourself or committing suicide. Tell your doctor immediately
or go to the nearest hospital if you have any distressing thoughts or experiences during this initial
period or at any other time. Also contact your doctor if you experience any worsening of your
condition or develop other new symptoms at any time during your treatment.

Some medicines used to treat depression have been associated with suicidal thoughts and
suicidal behavior in children or teenagers. LAMICTAL is not approved for treating children or
teenagers with mood disorders such as bipolar disorder or depression.

2. Who Should Nor Take LAMICTAL:

You should not take LAMICTAL if you had an allergic reaction to it in the past.

J. Side Effects 1o Warch for:

e Most people who take LAMICTAL tolerate it well. Common side effects with LAMICTAL
include dizziness, headache, blurred or double vision, lack of coordination, sleepiness,
nausea, vomiting, insomnia, and rash. LAMICTAL may cause other side effects not listed in
this leaflet. If you develop any side effects or symptoms you are concerned about or need
more information, call your doctor.

e Although most patients who develop rash while receiving LAMICTAL have mild to
moderate symptoms, some individuals may develop a serious skin reaction that requires
hospitalization. Rarely, deaths have been reported. These serious skin reactions are most
likely to happen within the first 8 weeks of treatment with LAMICTAL. Serious skin
reactions occur more often in children than in adults.

e Rashes may be more likely to occur if you: (1) take LAMICTAL in combination with
valproate [DEPAKENE® (valproic acid) or DEPAKOTE® (divalproex sodium)], (2) take a
higher starting dose of LAMICTAL than your doctor prescribed, or (3) increase your dose of
LAMICTAL faster than prescribed.

e [t is not possible to predict whether a mild rash will develop into a more serious reaction.
Therefore, if you experience a skin rash, hives, fever, swollen lymph glands, painful
sores in the mouth or around the eyes, or swelling of lips or tongue, tell a doctor
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immediately, since these symptoms may be the first signs of a serious reaction. A doctor
should evaluate your condition and decide if you should continue taking LAMICTAL.

4 Trhe Use of LAMICTAL During Pregnancy and Breasffeeding:

The effects of LAMICTAL during pregnancy are not known at this time. If you are pregnant
or are planning to become pregnant, talk to your doctor. Some LAMICTAL passes into breast
milk and the effects of this on infants are unknown. Therefore, if you are breast-feeding, you
should discuss this with your doctor to determine if you should continue to take LAMICTAL.

5. Use of Birth Control Pills or Other Female Hormonal Products:

¢ Do not start or stop using birth control pills or other female hormonal products until you
have consulted your doctor. Stopping or starting these products may-cause side effects
(such as dizziness, lack of coordination, or double vision) or decrease the effectiveness
of LAMICTAL.

e Tell your doctor as soon as possible if you experience side effects or changes in your menstrual
pattern (e.g., break-through bleeding) while taking LAMICTAL and birth control pills or
other female hormonal products.

6. How 10 Use LAMICTAL:

e [tis important to take LAMICTAL exactly as instructed by your doctor. The dose of
LAMICTAL must be increased slowly. It may take several weeks or months before your
final dosage can be determined by your doctor, based on your response.

e Do not increase your dose of LAMICTAL or take more frequent doses than those indicated

by your doctor. Contact your doctor, if you stop taking LAMICTAL for any reason. Do not

restart without consulting your doctor.

If you miss a dose of LAMICTAL, do not double your next dose.

Always tell your doctor and pharmacist if you are taking any other prescription or

over-the-counter medicines. Tell your doctor before you start any other medicines.

e Do NOT stop taking LAMICTAL or any of your other medicines unless instructed by your
doctor.

e Use caution before driving a car or operating complex, hazardous machinery until you know
if LAMICTAL affects your ability to perform these tasks.

e [If you have epilepsy, tell your doctor if your seizures get worse or if you have any new types
of seizures.

7. How to Take LAMICTAL:

LAMICTAL Tablets should be swallowed whole. Chewing the tablets may leave a bitter taste.
LAMICTAL Chewable Dispersible Tablets may be swallowed whole, chewed, or mixed in
water or diluted fruit juice. If the tablets are chewed, consume a small amount of water or diluted

fruit juice to aid in swallowing.

To disperse LAMICTAL Chewable Dispersible Tablets, add the tablets to a small amount of
liquid (1 teaspoon, or enough to cover the medication) in a glass or spoon. Approximately
1 minute later, when the tablets are completely dispersed, mix the solution and take the entire
amount immediately.
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Philip H. Sheridan, M.D.

1. Introduction

This submission is a partial response to the Agency’s December 7, 2005
approvable letter for the applications referenced in the table below. These
applications include both prior approval supplements and “Changes Being
Effected” (CBE) supplements and are summarized in the table below.
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Supplement Submission | Provisions of Supplement

Number Date

NDA 20-241/S-027 Feb 4, 2005 Prior approval supplement: adjunctive treatment of
NDA 20-764/S-020 primary generalized tonic-clonic (PGTC) seizures

(b) (4)

NDA 20-241/S-021 | May 29, 2003 CBE: Revised wording under PRECAUTIONS;
NDA 20-764/S-014 Dermatologic Effects, DOSAGE AND
ADMINISTRATION, Patient Information, and
CLINCAL PHARMACOLOGY: Mechanism of Action

NDA 20-241/S-025 | June 29, 2004 | CBE: Revised wording under CLINICAL
NDA 20-764/S-018 PHARMACOLOGY; Drug Interactions, and
DOSAGE AND ADMINISTRATION

NDA 20-241/S-026 | Aug 20, 2004 CBE: Revised Patient Information Leaflet
NDA 20-764/S-019

The current response is a partial one because the Sponsor has decided to
postpone its response to two issues until a future submission. = (0) (4)

The Agency approvable letter’s attached labeling contained a number of
important labeling changes that are not at issue now. These important
changes are not highlighted in the revision-marked labeling now submitted
by the Sponsor since the Sponsor is using the Agency’s proposed language
from the approvable letter as the base document rather than the currently
approved labeling. All the cumulative changes will appear if and when an
approval letter is issued by the Agency because the base document then used
will be the currently approved labeling. The important changes not high-lighted
include the new indication (adjunctive therapy in pediatric and adult patients with
primary generalized tonic-clonic seizures) and a description of the study
supporting this indication, a section on possible restarting of Lamictal after
discontinuation due to rash, and editorial changes to the black box warning, to
the mechanism of action section, to the drug interactions section, to the dosage
and administration section, and to tables 1, 2, 3, 4, 9, 10, 11, and 12. Section 8
of my review addresses a change to a column heading in Tables 9 and 11
that the Sponsor did not make in response to the approvable letter but
should have.

In the topical sections 2 through 7 of this review, Agency comments from the
approvable letter are provided first, followed by GSK’s response in this
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submission, and then followed by my bolded-and-italicized Reviewer’s
Comment on the GSK response.

3. Oral Contraceptives

Agency Comment 2:
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The Agency commented that the recommendation that maintenance doses of
LAMICTAL may need to be twice the recommended doses in women receiving
oral contraceptives may give rise to clinical scenarios for which tolerability data
are not available. Specifically, making the dose for these women twice as high as
the recommended dose could result in an adjunctive Lamictal dosage as high as
750 mg/day for patients receiving non-inducing/noninhibiting AEDs and as high
as 1000 mg/day for patients on Lamictal monotherapy.)

In addition, for the conversion to monotherapy setting, the Agency requested that
GSK provide guidance in decreasing LAMICTAL to a dose of 500 mg daily for
patients on oral contraceptives who may be receiving higher doses.

Finally, because of the possibility of increases in lamotrigine levels and adverse
events during the “pill-free” week, the Agency requested that this phenomenon
be more prominently described in labeling.

GSK Response: A summary of the available data on the tolerability of
LAMICTAL at doses or dose equivalents greater than 500 mg/day and on the
tolerability of LAMICTAL in women who are also taking oral contraceptives is
provided in Module 5.3.5.3. . The following data sources are summarized:

Tolerability of doses >500mg/day

* Data from clinical trials US17 and US26, sponsored by
GlaxoSmithKline

» Data from a database of epilepsy patients, maintained by the
Comprehensive Epilepsy Center at Columbia University, New York,
New York

Tolerability of LAMICTAL in women who are also taking an oral
contraceptive

 Data evaluated from the Comprehensive Epilepsy Center at
Columbia University

» Data collected from patients in the clinical development program
for bipolar disorder

Collectively these sources document an increasing incidence of nonserious CNS
adverse events (primarily dizziness and ataxia) with increasing exposure to
LAMICTAL. These events have previously been identified as dose-related
adverse events associated with the use of LAMICTAL and are nonserious,
predictable and easily managed clinically.
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These data provide the rationale to support the currently refined dosing
recommendations contained within this response for increasing and decreasing
the dose of LAMICTAL in situations where the maintenance dose exceeds the
current recommended maximum of 500 mg/day and for the use of LAMICTAL in
women who are also taking oral contraceptives.

(b) (4)

These recommendations are similar to what
IS being proposed for the US label.

Reviewer’'s Comment:

Tolerability of doses >500mg/day

« Data from clinical trials US17 and US26, sponsored
by GlaxoSmithKline

The lamotrigine serum levels from these two studies represent
the highest exposures to Lamictal for any GSK-sponsored
study.

US 17 was an open-label continuation study providing up to
288 additional weeks of treatment in adults who had been in
one of five controlled trials or four open-label continuation
trials of adjunctive Lamictal for partial seizures. The maximum
dose was 750 mg/day. Patients were assessed every 6 months.
527 subjects participated of whom only 197 had a serum level
and demographic data. These 197 were used for this safety
analysis.

US 26 was an open-label study to provide Lamictal to patients
age 1 year and older with serious or life-threatening epilepsy.
Dosage was tailored to the patient at the discretion of the
investigator.
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1066 patients participated of whom only 427 had a serum level
and demographic data. These 427 were used for this safety
analysis

Therefore, the Sponsor has used 624 patients (197 from #17
and 427 from #26, assuming that serum levels are a better
indication than dosage of Lamictal exposure given the variety
of adjunctive medications in the study populations.

Two further assumptions were made: (1) that comparison of
the adverse effects should be made between lamotrigine
concentrations above and below 10 ug/ml since this
concentration corresponds to a Lamictal dose of about 600
mg/day, and (2) the linear relationship observed between
Lamictal dose and steady-state serum concentrations at doses
up to 700 mg/day will continue to be linear at doses above 700
mg/day [as evidenced by data published in Hirsch LJ, 2004
discussed below]; specifically, this would mean steady-state
concentrations greater than 16 ug/ml would approximate a
Lamictal Monotherapy dose of at least 1000 mg/day.

Considering the 624 patients, looking at Table 4 (page 20 of
Module 5.3.3.3)

Of 197 patients in Study 17,

142 (71%) had conc <10 mcg/ml (approximating <600 mg/day)
35 (17%) had conc 10-<15 mcg/ml (approx 600-1000 mg/day)
20(10%) had conc 15->20 mcg/ml (approx 1000 plus mg/day

Of the 427 in Study 26

350 (82%) had conc <10 mcg/ml (approximating <600 mg/day)
53 (12%) had conc 10-<15 mcg/ml (approx 600-1000 mg/day)
24 (6%) had conc 15->20 mcg/ml (approx 1000 plus mg/day

Of the total 624 patients

492 (79 %) had conc <10 mcg/ml (approximating <600 mg/day)
88 (14 %) had conc 10-<15 mcg/ml (approx 600-1000 mg/day)
44 (7 %) had conc 15->20 mcg/ml (approx 1000 plus mg/day

Thus, between studies 17 and 26, 132 patients had
serum levels corresponding to a dose of 600-1000
plus mg/day and 44 of these 132 had levels
corresponding to a dose of >1000 mg/day.
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Table 6 similarly divides these patients into <10 mcg/ml
[n=492] or > 10 mcg/ml [N=132 as above] for all adverse
events and Table 7 does the same for all serious adverse
events. The incidence of adverse effects is higher in the
higher serum level group (34% compared to 26%) but similar in
nature. Table 7 indicates the serious adverse events were
about the same in both groups (3% for the > 10 mcg/ml group
and 4% for the <10 mcg/ml). Some were probably not drug
related. There were no serious rashes or fatalities.

- Data from a database of epilepsy patients,
maintained by the Comprehensive Epilepsy Center at
Columbia University, New York, New York

This data is taken from an article published by Dr. Lawrence J.
Hirsch and colleagues at Columbia University (Neurology
2004;63:1022-1026) entitled *“Correlating lamotrigine serum
concentrations with tolerability in patients with epilepsy”.

The abstract is as follows:

OBJECTIVE: To correlate lamotrigine (LTG) serum
concentrations (levels) with tolerability in patients with
epilepsy. METHODS: The charts of 811 outpatients with
epilepsy who had received LTG and were seen at the Columbia
Comprehensive Epilepsy Center after January 1, 2000, were
reviewed. Data gathered included levels, dosage, duration of
use, concomitant antiepileptic drugs (AEDSs), clinical toxicity,
specific side effects, and efficacy. Rates of toxicity, specific
side effects, and efficacy were calculated and correlated with
serum levels. RESULTS: In total, 3,731 LTG levels were
recorded. A regimen was categorized as toxic if the patient
experienced side effects that led to a dosage change or
discontinuation of LTG. Of 3,919 AED regimens, 9.4% were
toxic and 30.7% of patients had at least one toxic regimen.
Toxicity increased with increasing LTG levels (p < 0.0001):
With levels <5.0 microg/mL, 7% of patients were toxic; with
levels of 5to 10 microg/mL, 14%; with 10 to 15 microg/mL,
24%; with 15 to 20 microg/mL, 34%; and with >20 microg/mL,
59%. The correlation between levels and tolerability was
independent of concurrent medication. Increasing efficacy, as
measured by seizure freedom for a 6-month period, occurred
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up to levels of >20 microg/mL. CONCLUSIONS: Thereis a
correlation between LTG serum level and tolerability,
independent of the use of other AEDs. Adverse effects
requiring a dose change are uncommon with the most
frequently encountered LTG concentrations (<10 microg/mL)
and occur in only 7.4% of patients at levels obtained during the
majority of clinical trials (<5 microg/mL). An initial target range
of 1.5to 10 microg/mL is suggested, though higher levels, up
to >20 microg/mL, are often tolerated and can lead to
additional efficacy in refractory patients.

Although the abstract refers to 811 patients, the analysis in the
article was on the 714 patients (88% of all patients in the
Columbia database) and their 2,654 regimens for which both
toxicity status and blood levels (a total of 3,731 levels) were
available.

The clinical pharmacology review summarized the correlation
of serum levels and toxicities in this article in the following

table.
Lamotrigine Corresponding | % of Regimens | % of Patients | Seizure-free for
Serum Doses (mg/day) Toxic Toxic >6 months
Concentrations
<5 pg/mlL <300 4.3% 7.1% 42.9%
(n=975) (n = 462) (n=112/261)
5~9.9 ug/mL 300 ~ 600 7.7% 14.3% 41.2%
(n =1024) (n = 460) (n=121/294)
10 ~14.9 pg/mL 600 ~ 900 15.9% 24.2% 40.1%
(n=421) (n=231) (n=165/162)
15~ 19.9 pg/mL 900 ~ 1200 26.7% 33.8% 29.1%
(n=105) n=70) (n=16/55)
>20 pg/mL >1200 52.4% 39% 14.3%
(n=21) n=17) (n=2/14)

A toxic regimen was defined as one requiring a dose change
or change to another antiepileptic drug. As with the Sponsor’s
experience in studies 17 and 26, the patients in the Columbia
database have more toxic side effects at the higher serum
levels but the adverse effect were similar (mostly the CNS-
related effects of imbalance, dizziness, and drowsiness) and
reversible There were no serious rashes and no deaths.
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At the request of the Sponsor, Dr. Hirsch has updated the data
in areport dated February 10, 2006. The results are very
similar to those he had previously published. A total of 267
patients are now reported to have had lamotrigine
concentrations in the range of 10-14.9 ug/ml (corresponding to
estimated doses of 600 to 900 mg/day. 26.5% of patients had
adverse effects attributable to Lamictal and 18.7% had adverse
effects significant enough to require dose adjustment or
discontinuation. The most common adverse effects again
were imbalance (7.8%), dizziness (4.1%), and drowsiness
(3.7%).

Tolerability of LAMICTAL in women who are also taking an oral
contraceptive

» Data evaluated from the Comprehensive Epilepsy Center at
Columbia University

There were 288 women between the age of 16 and 56 years in
the database. Of these, 24 were on oral contraceptives at
some time during data collection, 4 of them being on the OCs
continuously. There were 31 different observations of level-
toxicity (refereed to as patient-level observations by the
Sponsor) for the 24 women of OCs and 443 patient-level
observations among the 264 women not on OCs. The
frequency of toxicity was higher among women not on the
OCs (18.1% overall, 38.5 monotherapy) compared to the
women on OCs (6.3% overall, 12.5% monotherapy). Since the
women on oral contraceptives did not have their doses
doubled, they probably had lower Lamictal serum levels due to
the interaction with the contraceptives and this may explain
why their toxicity was lower than that of women not on oral
contraceptives. The data does not address the pill-free week.

» Data collected from patients in the clinical development
program for bipolar disorder

The sponsor conducted a retrospective analysis of safety data
from long-term controlled studies, acute controlled studies,
and uncontrolled adjunctive therapy studies in women with
bipolar disorder. The only adverse effect occurring with
higher incidence in women on OCs was diarrhea. This data is
of less usefulness because (1) the dosage for bipolar disorder
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is usually less than for epilepsy, (2) the women on oral
contraceptives did not have their Lamictal doses increased in
these studies as ins now proposed, (3) the “pill-free” week
was not noted in data collection.

In summary, the combined data sources indicate that, although the dose-
related adverse effects increase at doses greater that 500-600 mg/day,
these effects do not occur in most patients, are typical side effects for
Lamictal, and are reversible.

(b) (4)

The Sponsor has provided proposed revised labeling regarding oral
contraceptives for the drug interactions section (p. 20 of the Sponsor’s
annotated revision-marked proposed labeling) and for the DOSAGE AND
ADMINISTRATION section (p. 40 of the Sponsor’s annotated revision-
marked proposed labeling). These are prominent and clearly written. They
appropriately address the clinical scenarios raised in the Agency’s
approvable letter.

The clinical pharmacology reviewer agrees with these conclusions but
makes the additional point that non-ethinylestradiol containing oral
contraceptives [the Progestin Only Pills or POPs] are reported not to affect
the clearance of lamotrigine. Therefore OCP suggests amended language
to the labeling proposed by the Sponsor to address this difference in oral
contraceptives.

4. Replacement of “Enzyme-Inducing AEDs” with Specific Drug
Names

Agency Comment 3:

We do not believe that this substitution is appropriate in those sections pertaining
to dosing in patients with bipolar disorder. In these patients, we would not expect
that most of the specific AEDs named are relevant. Further, (b) (4)
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(b) (4)

Removing the “enzyme-inducing” drugs language may be
problematic in this regard.

Finally, the Agency requested that GSK consider explicitly referring to the
enzyme system (UDP-glucuronyl-transferase) involved with metabolism of
lamotrigine, as clinicians may interpret the phrase “enzyme-inducing drug as
pertaining to the CYP450 enzyme system.

GSK Response:

GlaxoSmithKline recognizes that patients with epilepsy and bipolar disorder are
often treated with medications including antiepileptic drugs (AEDs) that might
induce or inhibit the metabolism of lamotrigine. Nevertheless, defining a
compound as either an “enzyme inducer” or an “enzyme inhibitor” would not
necessarily obviate the potential for confusion as it is possible that the drugs
classified or assumed to be an inducer or inhibitor hepatic enzymes may not
specifically interact with lamotrigine. For this reason, GSK believes that the most
appropriate way of categorizing the dosing recommendations for both epilepsy
and bipolar disorder is based on specific drugs where the interaction with
lamotrigine has been established. Therefore, GSK proposes that the dosing
categories based on specific drugs as presented in current in-use labeling be
maintained.

The dosing recommendations for LAMICTAL for epilepsy were based on
concomitant AED therapy rather than non-AED therapy, despite the fact that
other non-AED therapy may induce or inhibit lamotrigine metabolism. However, it
is not practical to evaluate every possible drug interaction with lamotrigine. Thus,
prior to the submission of NDA 20-241/S-027 and NDA 20-764/S-020, labeling
for LAMICTAL recommended use of the more conservative guidelines for adding
LAMICTAL to valproate in instances where the interaction of LAMICTAL and
other drugs is unknown. An intermediate dosing regimen for adding LAMICTAL
to AEDs other than VPA or EIAEDs that was utilized in LAM40097 is provided in
proposed labeling. As noted in section 4.2.2 of the Clinical Overview for NDA 20-
241/S-027 and NDA 20-764/S-020, the rationale for this regimen (which is also
recommended for initial monotherapy with LAMICTAL in countries where this
indication is approved) was based on published and unpublished data
demonstrating either a lack of interaction with lamotrigine or evidence that such
an interaction either does not occur or its occurrence is very unlikely. Thus it
would be expected that these drugs given with LAMICTAL would have similar
plasma concentrations to those seen when LAMICTAL is administered alone.
These same recommendations and drug categories were utilized previously in
the clinical program for evaluating LAMICTAL in bipolar disorder and were
subsequently approved in April 2003.
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With the submission of NDA 20-241/S-025 and NDA 20-764/S-018 on June 29,
2004, GSK implemented the use of specific AED names rather than general
categories based on the results of a study evaluating the interaction of
lamotrigine and oxcarbazepine (SCA10910). Because oxcarbazepine is
chemically related to carbamazepine, clinicians assumed this drug was also an
inducer of lamotrigine metabolism and utilized the dosing recommendations for
adding LAMICTAL to EIAEDs. However, the results of this study demonstrated a
lack of effect of oxcarbazepine and GSK was concerned that utilization of these
guidelines rather than the more conservative intermediate regimen would
increase the risk of serious rash in patients receiving concomitant LAMICTAL
and oxcarbazepine. Based on this experience, GSK believed that the best way to
present the dosing recommendations for LAMICTAL was to categorize dosing
recommendations based on drugs where the interaction was known and utilizing
the intermediate regimen for addition of LAMICTAL for drugs where the
interaction was unknown. While there may be some instances where LAMICTAL
is added to a possible inducer of lamotrigine metabolism, GSK believes that use
of more conservative guidelines may reduce the risk for serious rash, although it
may require a longer period to achieve a therapeutic dose.

With regard to the use of the same drug categories for both epilepsy and bipolar
disorder, we are not aware of any confusion among psychiatrists with the use of
specific drug names rather than general categories of enzyme-inducing and
inhibiting drugs. Furthermore, consideration must be give to the sample titration
kits and prescription starter kits that have been developed by GSK as a means of
reducing the risk for serious rash as well as medication errors. These kits
correspond to the dosing categories presented in current in-use labeling and are
used by both psychiatrists and neurologists to initiate therapy with LAMICTAL.
Changes to the dosing categories for bipolar disorder could result in confusion
among psychiatrists as to the proper kit to utilize. Furthermore, development of
kits with different dosing categories for epilepsy and bipolar disorder would result
in even more confusion.

Finally, GSK agrees that the average prescriber may interpret the descriptor,
“enzyme- inducing drug,” as being reflective of the CYP450 enzyme system and
not the UDP- glucuronyl-transferase system, the system which is responsible for
the metabolism of lamotrigine. However, drugs known to affect UDP-glucuronyl-
transferase, including rifampin and carbamazepine, can also affect CYP450.
Thus, it may not be helpful to include this specific statement in labeling, as
enzyme-inducing and inhibiting drugs may have effects on multiple enzyme
systems.

Reviewer Note:
GSK again proposes to replace the phrase “enzyme-inducing drugs” with

specific lists of such AEDs (as well as rifampin). GSK argues that even
neurologists may not know which antiepileptic drug is an inducer and
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which is not (e.g. carbamazepine is but oxcarbazepine is not). The Agency
remains concerned that there are other (non-AED) enzyme-inducing drugs
especially in the nonepileptic population (e.g. bipolar patients). Both GSK
and the Agency are concerned that the phrase “enzyme-inducing drug”
would imply a drug inducing the CYP450 system to most prescribers even
though it is induction of the UDP-glucuronyl-transferase system that
increases Lamictal’s clearance.

Perhaps the best solution is the middle ground. Listing specific AEDs is
reasonable. Other commonly used non-AED drugs like rifampin known to
have a similar effect could also be listed along with a sentence indicating
that other non-AEDs might have a similar effect if they induce the UDP-
glucuronyl-transferase system.
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6. Drug-Drug Interactions

Agency Comment 5:

We ask that you formally study the interaction of lamotrigine with tiagabine. You
should also further address the potential for interaction between lamotrigine and
gabapentin and between lamotrigine and pregabalin.

GSK Response:
Tiagabine

Based on the following information, GSK believe that the rationale for performing
a formal drug-drug interaction study based on pharmacokinetic grounds alone is
limited, as a clinically significant pharmacokinetic interaction between lamotrigine
and tiagabine is unlikely.

Lamotrigine is hepatically metabolized primarily by glucuronic acid conjugation
(UGT1A4). The major metabolite is an inactive 2-N-glucuronide conjugate.
Following oral administration of 240 mg of 14C-lamotrigine to healthy volunteers
(N=6), 94% of drug related material was recovered in urine and 2% was
recovered in feces. The urinary contents consisted of unchanged lamotrigine
(10%), the 2-N-glucuronide (76%), a 5-N- glucuronide (10/0), a 2-N-methyl
metabolite (0.14%) and another unidentified minor metabolite (4%). Consistent
with this, lamotrigine clearance is decreased when it is co- administered with the
glucuronidation inhibitor, valproate. Hepatic enzyme-inducing agents increase the
clearance of lamotrigine. Drugs such as carbamazepine, phenytoin,
phenobarbital or primidone, rifampin, and oral contraceptives are believed to
achieve this by induction of glucuronidation capacity.

Lamotrigine has been shown to have no appreciable effect on the clearance of
phenytoin (primarily metabolized by oxidation, CYP2C, some glucuronidation),
nor on carbamazepine (oxidation, CYP3A & CYP2C and glucuronidation),

oxcarbazepine or levetiracetam. A small, but clinically insignificant decrease in
valproate exposure was observed (-25%) in healthy volunteers. In patients, no
change in valproate plasma concentrations in either adults or pediatric patients
was observed in controlled clinical trials when coadministered with LAMICTAL.

Tiagabine is primarily cleared by hepatic metabolism via oxidation of the
thiophene rings and to a small extent glucuronidation. In contrast to lamotrigine
the clearance of tiagabine was unaffected when coadministered with valproate
supporting evidence that glucuronidation is a minor route in the clearance of
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tiagabine. In-vivo, the clearance of tiagabine has been shown to be significantly
increased when coadministered with hepatic enzyme-inducing drugs such as
carbamazepine, phenytoin, phenobarbital or primidone which is believed to be
achieved by the induction of CYP3A capacity [Brodie et al, 1995; Samara et al,
1998]. Similar to lamotrigine, little or no effect of tiagabine has been observed on
the clinical pharmacokinetics of enzyme-inducing AEDs (phenytoin,
carbamazepine, phenobarbital or primidone) or valproate (about 10% decrease
in steady-state valproate concentrations was observed).

In terms of safety and tolerability with coadministration of tiagabine and
LAMICTAL, we believe it is unlikely that the safety/tolerability profile is altered
during coadministration in comparison to the profile associated with each drug
respectively.

In conclusion, given the apparent minor role of glucuronidation in the clearance
of tiagabine as indicated by the lack of pharmacokinetic interaction with valproate
and the lack of effect of enzyme inhibition/induction potential of lamotrigine, there
is a low likelihood of tiagabine inducing or inhibiting the metabolism of lamotrigine
under steady- state lamotrigine conditions or of lamotrigine inhibiting or inducing
the metabolism of tiagabine, leading to a clinically significant change in
clearance. For this reason, a specific drug-drug interaction study is not planned.

Reviewer Comment:
The clinical pharmacology reviewer accepts GSK’s argument.
Gabapentin

Gabapentin has a similar disposition to pregabalin in terms of low protein binding
(<3%) and high renal clearance. Healthy volunteer studies with common AEDs
which are known to induce or inhibit 3A and UGT metabolism had no effect on
the clearance of gabapentin. Furthermore, pharmacokinetic analysis of
gabapentin in patients receiving gabapentin for at least 3 months, on a range of
doses of 400-4000 mg/day, revealed that coadministration with lamotrigine had
little or no effect on gabapentin concentrations and these were higher than the
gabapentin concentration ran e observed when coadministered with phenytoin,
carbamazepine and valproate [May et al, 1997]. In terms of the effects of
gabapentin on the clearance of lamotrigine, a recent retrospective review article
of the effect of antiepileptic drugs on the clearance of lamotrigine was
investigated in a retrospective anal sis, using the data from 570 medical charts of
outpatients with epilepsy (> 12 years) [Weintraub et al, 2005]. They reported the
mean clearance to be between 93 and 97% of the monotherapy value when
coadministered with gabapentin, with the ratios being based on both within and
between patient comparisons. The mean clearance in patients (N=34) taking
lamotrigine alone was reported to be 39.9 ml/h/Kg versus 38.9 ml/h/Kg when
coadministered with gabapentin in the same patients. Between patient
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comparisons were also made based on data from 97 patients. The mean
clearance of lamotrigine monotherapy was 43.2 ml/h/kg (n=409), and in a
separate group of patients taking lamotrigine in combination with gabapentin was
40 ml/min/kg (n=97). Therefore, the likelihood of either lamotrigine causing
inhibition or induction of the clearance of gabapentin or gabapentin inducing or
inhibiting the clearance of lamotrigine is minimal.

In conclusion, the probability of a drug interaction between LAMICTAL and
gabapentin is considered minimal and would likely not be clinically significant.
Proposed labeling for LAMICTAL includes a summary of the published
information by Weintraub et al [Weintraub et al, 2005].

Reviewer Comment:

The clinical pharmacology reviewer accepts GSK’s argument.
Pregabalin

The prescribing information for pregabalin states that "steady-state trough
plasma concentrations of lamotrigine were not affected by concomitant
pregabalin (200 mg three times a day) administration.” It also reports that
lamotrigine has no effect on the pharmacokinetics of pregabalin.

GSK will incorporate this information verbatim into proposed labeling for
LAMICTAL.

Reviewer Note:

The Pregabalin approved labeling does have this language under CLINICAL
PHARMACOLOGY. The Sponsor’s proposal is acceptable to me and the
clinical pharmacology reviewer agrees.

7. Labeling

GSK are providing revised proposed labeling using the base copy with all FDA
requested changes that was provided with the December 7, 2005 approvable
letter. The GSK-proposed labeling text shows revisions by underlines and
deletions by strikethroughs and is annotated to accompanying supporting
documentation.

GSK will provide labeling in SPL format at the time that labeling text has been
finalized. The base copy for the SPL version will be the current in use base copy.

The following sections of proposed labeling have been revised. A number of
these revisions are in response to comments received in the approvable letter
and the NOTES TO SPONSOR imbedded within the draft labeling provided in the
Agency'’s approvable letter.
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CLINICAL PHARMACOLOGY
Drug Interactions: As requested by the Agency, information regarding
felbamate, gabapentin, pregabalin, topiramate, and zonisamide has been added.

Reviewer Note:
These appear appropriate to me and to the clinical pharmacology reviewer.

Hepatic Disease: GSK has adopted wording for this section as provided in the
Agency’s December 3, 2002 approvable letter for NDA 20-241/S-010 and NDA
20-764/S-003.

Race: The Agency noted that in its analysis of LAM40097, Black patients had
trough plasma concentrations at week 19 that were 79% higher than Hispanic
patients and 41% higher than white patients. The agency asked that GSK
address this finding in light of current labeling which states that the apparent
clearance for lamotrigine was 25% lower in non-Caucasians than Caucasians.

While the observation that the mean lamotrigine trough concentrations at week
19 or 24 are 79% higher than Hispanic patients and 41% higher than White
patients is correct, these concentration data must be considered in the light of
concomitant medications as, for all groups, higher lamotrigine concentrations
were observed with concomitant VPA than with either of the other dosing groups.
Among Black patients 5/7 or 71% were taking concomitant VPA while only 36%
and 46% of Hispanic and white patients respectively were taking concomitant
VPA. The mean lamotrigine concentration for black patients taking concomitant
VPA was 7.2 mcg/ml (n=5) compared with 6.8 mcg/ml for White patients (n=11)
and 5.2 mcg/ml for Hispanic patients (n=5). The other two Black patients were
both taking concomitant enzyme inducing AEDs and had a mean concentration
of 4.9 mcg/ml which was higher than the Hispanic (n=8, 2.6 mcg/ml) or the White
(n=10, 2.7 mcg/ml) patients. However one of the two Black patients had a
concentration of 1.5 mcg/ml while the other had a concentration of 8.5 mcg/ml.
GSK believes the differences in the number of patients using concomitant VPA
across these racial groups accounts for most of the difference in lamotrigine
serum concentrations observed in this study.

In contrast, the wording in current labeling in based on a population
pharmacokinetic analysis of patients who participated in Phase 2 and Phase 3
clinical trials of LAMICTAL during the original clinical development program
(report submitted to NDA 20-241 on May 25, 1993). Because this analysis
included patients from multiple studies, GSK believes this is a more appropriate
reflection of the effect of race on lamotrigine clearance. For this reason, we
propose maintaining the current wording.

Reviewer Note:
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This argument seems reasonable to me and is accepted by the clinical
pharmacology reviewer.

(b) (4)

PRECAUTIONS

Concomitant Use with Oral Contraceptives: New subsection advising
clinicians about the possible need for dosage adjustments and the possible
occurrence of adverse events during the “pill-free” week adverse events has
been added at the Agency’s request.

Reviewer Note:

This language is clear and appropriate as proposed,; it effectively
addresses the scenarios of concern discussed in the approvable letter.

Drug Interactions: Information regarding the interaction of lamotrigine with
felbamate, gabapentin, pregabalin, topiramate, and zonisamide has been added
at the Agency’s request. Table 3 of labeling has been revised to incorporate this
additional information.

Reviewer Note:

These appear appropriate to me and are acceptable to the clinical
pharmacology reviewer.

(b) (4)

Special Populations: Women and Oral Contraceptives: At the Agency’s
request, this subsection has been revised to provide more specific information on
increasing the maintenance dose of LAMICTAL in women also receiving oral
contraceptives, guidance on adjustments to the maintenance dose during the pill-
free week in cases where adverse events occur consistently during this period,
and guidance on decreasing the maintenance dose of LAMICTAL in women
stopping oral contraceptives.

Reviewer Note:
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The clinical pharmacology reviewer makes the point that non-
ethinylestradiol containing oral contraceptives [the Progestin Only Pills or
POPs] are reported not to affect the clearance of lamotrigine. Therefore
OCP suggests amended language to the labeling proposed by the Sponsor
to address this difference in oral contraceptives.

The prominence of the discussion of the interaction between Lamictal and
oral contraceptives might need to be increased either by making it a
warning or bolding the PRECAUTIONS and DOSAGE AND
ADMINISTRATION sections. The wording for the recommended course of
action (doubling the dose of Lamictal) may need to be strengthened from
the current wording “maintenance dose may need to be increased by as
much as 2-fold over the recommended target maintenance dose, based on
clinical response” to more directive wording such as “should be doubled”.

Special Populations: Patients with Hepatic Impairment: GSK has adopted
the categories of impairment noted in the Agency’s December 3, 2002
approvable letter. However, GSK believes that the (b) (4)

in NDA 20-241/S-010 and NDA 20-764/S-003 is appropriate.
A justification for maintaining these guidelines is provided in an attachment
(attachment 2 of the cover letter).

Reviewer’s Note:

In attachment 2 to the cover letter, the Sponsor accepts the Agency’s
original 2002 language for the following section

CLINICAL PHARMACOLOGY-Hepatic Disease:

The pharmacokinetics of lamotrigine following a single 100-mg dose
of LAMICTAL were evaluated in 24 subjects with mild, moderate, and
severe hepatic dysfunction (Child-Pugh Classification system) and
compared with 12 subjects without hepatic impairment. The patients
with severe hepatic impairment were without ascites (n = 2) or with
ascites (n =5). The mean apparent clearance of lamotrigine in
patients with mild (n = 12), moderate (n = 5), severe without ascites
(n = 2), and severe with ascites (n = 5) liver impairment was 0.30 *
0.09, 0.24 £ 0.1, 0.21 £ 0.04, and 0.15 = 0.09 mL/min/kg, respectively,
as compared to 0.37 £ 0.1 mL/min/kg in the healthy controls. Mean
half-life of lamotrigine in patients with mild, moderate, severe without
ascites, and severe with ascites liver impairment was 46 + 20, 72 +
44,67 £ 11, and 100 = 48 hours, respectively, as compared to 33+ 7
hours in healthy controls (for dosing guidelines, see DOSAGE AND
ADMINISTRATION: Patients With Hepatic Impairment).
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However, the Sponsor proposes to revise the guidelines in DOSAGE AND
ADMINISTRATION: Patients with Hepatic Impairment as shown (with the
base language being the Agency’s December 3, 2002 wording).
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(b) (4) . This is alogical
argument that is acceptable to me and to the clinical pharmacology
reviewer.

PATIENT INFORMATION LEAFLET

Addition of possible side effects that could occur when oral contraceptives are
started and stopped in patients receiving concomitant LAMICTAL and oral
contraceptives.

Reviewer Note:

The Sponsor proposes to simplify the Agency’s proposed language.
(b) (4)

This change is acceptable.

8. Tables 9 and 11 Escalation Regimens

In the approvable letter, the Agency asked the Sponsor to change the
column positions in Table 9. The Agency also asked that the heading of
one of the columns be reworded so that it would not be misinterpreted as
referring to initial monotherapy with Lamictal since Lamictal does not have
an initial monotherapy indication. A similar rewording was requested for a
column heading in Table 11.

In the proposed labeling in the partial response, the Sponsor changed the
column positioning Table 9 but retains the wording of column heading in
Tables 9 and 11 as follows: (b) (4)

Again, in order to avoid confusion with initial monotherapy with Lamictal,
the column heading should be changed to “For Patients Taking AEDs other
than Carbamazepine, Phenytoin, Phenobarbital, Primidone* and Not taking
Valproate”.
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9. Reviewer Conclusion and Recommendation

In general, this partial response to the approvable letter is responsive to the
concerns of the Agency.

The clinical pharmacology reviewer makes the point that non-ethinylestradiol
containing oral contraceptives [the Progestin Only Pills or POPs] are reported not
to affect the clearance of lamotrigine. Therefore OCP suggests amended
language to the labeling proposed by the Sponsor to address this difference in
oral contraceptives.

The prominence of the discussion of the interaction between Lamictal and oral
contraceptives might need to be increased either by making it a warning or
bolding the PRECAUTIONS and DOSAGE AND ADMINISTRATION sections.
The wording for the recommended course of action (doubling the dose of
Lamictal) may need to be strengthened from the current wording “maintenance
dose may need to be increased by as much as 2-fold over the recommended
target maintenance dose, based on clinical response” to more directive wording
such as “should be doubled”.

In Tables 9 and 11, in order to avoid confusion with initial monotherapy with
Lamictal, the column heading should be changed to “For Patients Taking AEDs
other than Carbamazepine, Phenytoin, Phenobarbital, Primidone* and Not
Taking Valproate”.

(b) (4)

Philip Sheridan, M. D.
Medical Reviewer

cc: NDA 20-241
HFD 120 Division File
HFD 120/Calder /Feeney/Sheridan/Katz
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Adjunctive Therapy in Primary Gen&ralized Tonic-Clonic Seizures

In support of this new indication, the sponsor conducted a single controlled trial
enrolling both adult and pediatric patients. The clinical reviewer, Dr.Sheridan, and
the statistical reviewer, Dr.Kun He, have both reviewed this trial in separate
reviews.

LAM40097 was a randomized, double-blind, placebo-controlled parallel-group
study. There was an 8 week baseline phase, a dose-escalation phase that varied
in length depending on age, and a 12 week maintenance phase. Patients 2 years
of age and older were enrolled who had at least 3 PGTC seizures during the 8
week baseline phase. Patients could be taking 1-2 concomitant AEDs.

Patients were dosed based on concomitant AEDs. There were 3 groups: those
on EIAEDs, those on VPA, and those on concurrent AEDs other than the above.
Dosing was different for ages 2-12 and those over the age of 12 years.

The primary efficacy outcome was the percent change from baseline in average
monthly seizure frequency.

A total of 117 subjects were randomized, 58 to Lamictal and 59 to placebo.
Roughly 45% of patients were on concurrent VPA and 45% were on concurrent
EIAEDs. Roughly 10% of patients were on other AEDs (see p37 of Dr.Jackson's
review for a complete list of these).

For the ITT population, the median percent change from baseline was -66% in
the Lamictal group and -34% in the placebo group (p=0.006).

The results for median percent seizure reduction in the lower age groups are
shown below:

Age Lamictal Placebo
2-5 years (n=9) 9 -71
6-12 years (n=14) -84 -30

The results in the 2-5 year stratum were due in large part to one outlier, but even
removing that outlier, the results trended in favor of placebo.

Safety

Dr.Sheridan has reviewed the safety data from this trial. No new safety issues
have been identified. Dr.Sheridan believes the profile of the safety data from this
trial mirrors the profile already reflected in current labeling. For this reason,
Dr.Sheridan and the sponsor do not wish to alter the Adverse Events section of
current labeling. This seems reasonable.



Miscellaneous Labeling Supplements

NDA 20-241/S-010
NDA 20-764/S-003

These supplements were originally submitted in February 1999; an Approvable
Letter was sent in December 2002. The sponsor proposed changes to 4 sections
of labeling:

1. Patients with Hepatic Impairment/Precautions and Dosage and Administration
2. Hypersensitivity Reactions/Warnings

3. Acute Multiorgan Failure/Warnings

4. Overdosage

In the Approvable Letter, the division agreed with the changes to 2-4 above, but
proposed specific alternative language to the hepatic impairment sections.

NDA 20-241/S-021
NDA 20-764/S-014

These supplements were originally submitted in May 2003 and amended in
August 2004. The sponsor proposed changes in 4 areas:

1. To add a description of the effect of lamotrigine on kindling to the Mechanism
of Action section

2. Drug-drug interaction with oral contraceptives

3. Information on re-starting Lamictal and re-titration of Lamictal after brief
interruptions in therapy

4. Information on [amotrigine levels during pregnancy

The pharm/tox reviewer, Dr.Fisher agrees with the first addition. Changes 3 and
4 are also acceptable.

The proposed language for the interaction with oral contraceptives is found in the
Precautions section and the Dosage and Administration section. Oral
contraceptives induce the metabolism of lamotrigine resulting in a 50% reduction
in circulating levels. Therefore, higher doses of lamotrigine may be needed with
the 2-drug combination. Additionally, when the active component of oral
contraceptives is held for 1 week of the 4 week cycle, plasma levels of
lamotrigine will gradually increase over the course of the week, doubling on
average by the end of the week. This latter point is described in the Drug-Drug
Interactions/Precautions section of proposed labeling, but not in the Dosage and
Administration section.

| believe this latter doubling of plasma lamotrigine levels during the 28-day cycle
on oral contraceptives needs to be more prominently highlighted in labeling.
Given the excess in adverse events that could accrue (even if for only 1-2 days),
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Statistical Review and Evaluation

1. Executive Summary

1.1 Conclusions and Recommendations

The data from Study LAM40097 provided evidence that there was a statistically significant
difference in favor of lamotrigine (LTG) as adjunctive therapy for treatment of primary generalized
tonic-clonic (PGTC) seizures in pediatric and adult patients, compared to placebo, for the median
percent change in PGTC seizure frequency from baseline at the end in the ITT population.

1.2 Brief Overview of Clinical Studies

The information provided in the current application supports the efficacy and safety of LTG as
adjunctive therapy for treatment of PGTC seizures in pediatric and adult patients. The application
consists of a single pivotal study (LAM40097) to support this indication.

The primary objective of this study was to assess the efficacy of LTG adjunctive therapy in subjects
with PGTC seizures. This was a double-blind, randomized, placebo-controlled, parallel-group,
multicenter study. The study comprised a Screen and three phases: Baseline (8 weeks), Dose
Escalation (12 weeks for subjects 2-12 years of age and 7 weeks for subjects >12 years of age), and
Maintenance (12 weeks). Subjects attended the clinic for safety and efficacy evaluations at Baseline
Weeks 4 and 8, and at Treatment Weeks 3, 7, 11, 15, and 19 (subjects >12 years of age) or Treatment
Weeks 3,7, 11, 15, 19, and 24 (subjects 2-12 years of age). A total of 117 subjects were randomized
and received double-blind study drug (58 received LTG and 59 received matched placebo). There
were total of 52 centers in this study: 45 in the USA, 4 in Argentina, 2 in Chile, and 1 in Peru.

1.3 Statistical Issues and Findings

The data and analyses from Study LAM40097 showed that there was a statistically significant
difference in favor of LTG, compared to placebo, for the median percent change in PGTC seizure
frequency from baseline at the end in the ITT population.

The median percent change in PGTC seizure frequency from baseline at the end in the ITT
population was -66.47 with range -100.0 to 144.9 for 58 patients in LTG group, and -34.20 with
range -100.0 to 430.6 for 59 patients in placebo group, respectively. The ANOVA based on ranks
with treatment group and age category as predictor variables for analyzing the median percent change
had p-value .006.

For patients between 2-16 years old, the median percent change in PGTC seizure frequency from
baseline at the end in the ITT population was -72.94 with range -100.0 to 31.9 for 16 patients in LTG
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2. Introduction

2.1 Overview

LAMICTAL™ is an anti-epileptic drug that is chemically unrelated to-other currently marketed anti-
epileptic drugs. The anti-convulsant effects of lamotrigine (LTG) may result from its ability to block
presynaptic voltage sensitive sodium channels, thereby stabilizing neuronal membranes and
inhibiting the release of excitatory amino acid neurotransmitters (e.g., glutamate and aspartate) that
play a role in the generation and spread of epileptic seizures. LTG is currently licensed in over 90
countries for add-on treatment of partial seizures in adults, and in over 40 countries for add-on
treatment of pediatric patients with partial epilepsy (with or without other idiopathic generalized
seizure types). In addition, LTG is licensed in some countries as initial monotherapy for partial
seizures in patients over the age of 12 years, and in some countries as conversion to monotherapy for
partial seizures in children aged 2-12 years. In the US, LTG is approved as adjunctive therapy in
adult and pediatric patients (2 2 years of age) with partial seizures or with the generalized seizures of
Lennox-Gastaut syndrome. LTG is also approved for conversion to monotherapy in adults with
partial seizures who are receiving treatment with a single enzyme-inducing anti-epileptic drug (e.g.,
carbamazepine) or valproate.

The information provided in the current application supports the efficacy and safety of LTG as
adjunctive therapy for treatment of primary generalized tonic-clonic (PGTC) seizures in pediatric and
adult patients. The application consists of a single pivotal study to support this indication. Study
LAM40097 was the subject of an October 6, 2000 teleconference between representatives of the
Agency and GlaxoSmithKline. The Agency agreed that LAM40097, along with supportive data from
other studies evaluating LTG in related seizure types, could serve as the basis for approval of LTG as
adjunctive treatment of PGTC seizures in pediatric and adult patients, provided the results were
sufficiently robust.

The primary objective of this study was to assess the efficacy of LTG adjunctive therapy in subjects
with PGTC seizures. This was a double-blind, randomized, placebo-controlled, parallel-group,
multicenter study. The study comprised a Screen and three phases: Baseline (8 weeks), Dose
Escalation (12 weeks for subjects 2-12 years of age and 7 weeks for subjects >12 years of age), and
Maintenance (12 weeks). Subjects attended the clinic for safety and efficacy evaluations at Baseline
Weeks 4 and 8, and at Treatment Weeks 3,7, 11, 15, and 19 (subjects >12 years of age) or Treatment
Weeks 3,7, 11, 15, 19, and 24 (subjects 2-12 years of age). A total of 117 subjects were randomized
and received double-blind study drug (58 received LTG and 59 received matched placebo). There
were total of 52 centers in this study: 45 in the USA, 4 in Argentina, 2 in Chile and 1 in Peru.
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3.1.3 Efficacy Measures

The primary efficacy endpoint was percent change from Baseline in average monthly PGTC seizure
frequency.

Subjects recorded the number of seizures, by seizure type, as well as duration of episodes of
innumerable seizure activity in their daily diaries during all phases of this study. If the subjects
experienced myoclonic seizures, the number of days on which myoclonus occurred was recorded.
The site personnel transcribed the diary information into the CRF, with the diary pages serving as
source documentation.

Secondary efficacy endpoints included the proportions of subjects with 2 25%, 2 50%, 2 75%, or
100% reduction in PGTC seizures; the proportions of subjects with 2 25%, 2 50%, 2 75%, or 100%
reduction in all seizures; the percentage change from Baseline in average monthly seizure frequency
(all seizure types); and the percentage change from Baseline in average cumulative biweekly PGTC
seizure frequency.

3.1.4 Statistical Analysis Plan

All efficacy analyses were performed using the ITT population. In addition, the primary analysis and
key secondary analyses were performed using the Efficacy population and Completers population.
Average monthly seizure frequency, defined as the number of seizures divided by the number of days
in the Baseline or analyzed treatment time period multiplied by 28 days, were computed for each
subject in order to derive the percent change from Baseline in seizure frequency. For subjects who
withdraw from the study, seizure data were averaged for the portion of the study the subject
completed up to the time of study drug discontinuation. If a subject withdrew before the Maintenance
Phase, the seizure data from the Escalation Phase were carried forward for the Maintenance Phase. If
a subject withdrew during the Maintenance Phase, only seizure data from the Maintenance Phase
were included in the average monthly seizure frequency for the Maintenance Phase.

The primary analysis was a two-way analysis of variance (ANOVA) based on ranks with treatment
group and age category as predictor variables. Seizure frequencies during the entire treatment period
and the Maintenance Phase was considered separately for analysis.

Sample size: Approximately 150 subjects from approximately 70 sites were planned to be enrolled.
Assuming a 30% Baseline drop rate, it was projected that approximately 150 subjects would be
enrolled in order to randomize 104 subjects. Assuming a 20% Treatment drop rate, it was projected
that approximately 80 subjects would complete the Maintenance Phase. One hundred four (104)
subjects would provide at least 80% power for detection of a significant difference of 25% in the
median percent reduction from baseline in PGTC seizures using an estimate of the standard deviation
of 45% at a significance level of 0.05. Eighty (80) subjects would provide at least 80% power for
detection of a significant difference of 30% in the median percent reduction from baseline in PGTC
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1. EXECUTIVE SUMMARY
1.1. BACKGROUND

Lamotrigine (Lamictal®) Tablets and Chewable Dispersible Tablets of 25 mg, 50 mg, 100
mg, 150 mg, 200 mg, and 250 mg strengths were developed by the GlaxoSmithKline as
adjunctive use for the treatment of primary generalized tonic-clonic (PGTC) seizures for
adults and pediatric patients above 2 years old, along with partial seizures and the
generalized seizures of Lennox-Gastaut syndrome in approved label.

The current submission contains sponsor’s complete responses to the approvable (AE)
letter dated December 7, 2005 for NDA 20-241 and NDA 20-764 applications, with the
exception of comments relative to (b) (4)

. These applications, including both prior approval
supplements and “Changes Being Effected” (CBE) supplements, are summarized in the
table below:

Supplement Submission Provisions of Supplement
Number Date
NDA 20-241/S-027 | February 4, 2005 | Prior approval supplement: adjunctive treatment of
NDA 20-764/S-020 primary generalized tonic-clonic (PGTC) seizures
(b) (4)

NDA 20-241/S-021 | May 29, 2003 CBE: Revised wording under PRECAUTIONS;
NDA 20-764/S-014 Dermatologic Effects, DOSAGE AND
ADMINISTRATION, Patient Information, and
CLINICAL PHARMACOLOGY:: Mechanism of

Action
NDA 20-241/S-025 | June 29, 2004 CBE: Revised wording under CLINICAL
NDA 20-764/S-018 PHARMACOLOGY:; Drug Interactions, and

DOSAGE AND ADMINISTRATION

NDA 20-241/S-026 | August 20, 2004 | CBE: Revised Patient Information Leaflet
NDA 20-764/S-019

At the telecon on December 19, 2005, the Agency encouraged a full response to the AE
letter but agreed to consider a partial response in the event that the sponsor needs to

However, the sponsor was
requested to fully address the safety-related comments.

Issues in the AE Letter conveyed to the Sponsor include the (b) (4) ,
oral contraceptives (OC), replacement of “enzyme-inducing AEDs” with the specific
drug names, (b) (4) , drug-drug interactions,
labeling, promotional materials, and the original OCP comment made by Dr. Andre
Jackson on drug-drug interactions, as shown below:




Original OCP review comments:

The firm has not supplied any supportive data for tiagabine and for gabapentin as
interacting drugs with Lamictal. For tiagabine there may be reason for concern
since it is recommended that it be (b) (4)

with
Lamictal. On the other hand, gabapentin is renally excreted so it is unlikely to
interact however, there is no experimental data on its interaction with Lamictal.

Lamotrigine is primarily metabolized by uridine 5’-diphosphate glucuronosyltransferase
(UGT1A4) via N-glucuronidation to form 2-N-glucuronide conjugate, an inactive
metabolite excreted in the urine. The previously noted drug-drug interaction that has
clinical relevance involves the inhibition of UDPGT activity by valproate, resulting in a
need for dose adjustment (i.e., 50% reduction) for lamotrigine. According to the
approved label for Lamictal®, oral contraceptives containing 30 pg ethinylestradial and
150 pg levonorgestrel increased the clearance of lamotrigine (by approximately 2 fold).
Effect of other hormonal contraceptive preparations or hormone replacement therapy on
the PK of lamotrigine have not been evaluated, but similar dosage adjustment for
Lamictal® may be needed, based on clinical responses.

The Sponsor has provided justifications based on provided journal articles for not
conducting PK drug interaction studies as conveyed by the Agency in AE Letter. This
review will focus primarily on the Sponsor’s response to the OCP comment (Agency’s
Comment 5) concerning potential drug-drug interactions, Special Population section of
the labeling regarding clearance-based dose adjustment in patients with hepatic
impairment, and updated labeling language regarding race. The tolerability issues will be
reviewed in greater details by the Medical Officer, but as requested, additional OCP
comments will be made on the Sponsor’s responses to Agency’s Comment 2 concerning
the tolerability issue for higher lamotrigine doses in women who are taking concomitant
hormonal oral contraceptives.

1.2. SPONSOR’S RESPONSES TO THE AGENCY’S COMMENTS

Agency Comment 5:

We ask that you formally study the interaction of lamotrigine with tiagabine. You should
also further address the potential for interaction between lamotrigine and gabapentin and
between lamotrigine and pregabalin.

Sponsor Response:

Tiagabine:

Based on the following information, GSK believe that the rationale for performing a
formal drug-drug interaction study based on pharmacokinetic grounds alone is limited, as
a clinically significant pharmacokinetic interaction between lamotrigine and tiagabine is
unlikely.




Lamotrigine is hepatically metabolized primarily by glucuronic acid conjugation
(UGT1A4). The major metabolite is an inactive 2-N-glucuronide conjugate. Following
oral administration of 240 mg of **C-lamotrigine to healthy volunteers (N=6), 94% of
drug related material was recovered in urine and 2% was recovered in feces. The urinary
contents consisted of unchanged lamotrigine (10%), the 2-N-glucuronide (76%), a 5-N-
glucuronide (10%), a 2-N-methyl metabolite (0.14%) and another unidentified minor
metabolite (4%). Consistent with this, lamotrigine clearance is decreased when it is co-
administered with the glucuronidation inhibitor, valproate. Hepatic enzyme-inducing
agents increase the clearance of lamotrigine. Drugs such as carbamazepine, phenytoin,
phenobarbital or primidone, rifampin, and oral contraceptives are believed to achieve this
by induction of glucuronidation capacity.

Lamotrigine has been shown to have no appreciable effect on the clearance of phenytoin
(primarily metabolized by oxidation, CYP2C, some glucuronidation), nor on
carbamazepine (oxidation, CYP3A & CYP2C and glucuronidation), oxcarbazepine or
levetiracetam. A small, but clinically insignificant decrease in valproate exposure was
observed (-25%) in healthy volunteers. In patients, no change in valproate plasma
concentrations in either adults or pediatric patients was observed in controlled clinical
trials when coadministered with LAMICTAL.

Tiagabine is primarily cleared by hepatic metabolism via oxidation of the thiophene rings
and to a small extent glucuronidation. In contrast to lamotrigine the clearance of
tiagabine was unaffected when coadministered with valproate supporting evidence that
glucuronidation is a minor route in the clearance of tiagabine. In-vivo, the clearance of
tiagabine has been shown to be significantly increased when coadministered with hepatic
enzyme-inducing drugs such as carbamazepine, phenytoin, phenobarbital or primidone
which is believed to be achieved by the induction of CYP3A capacity [Brodie et al.,
1995, Samara et al., 1998]. Similar to lamotrigine, little or no effect of tiagabine has
been observed on the clinical pharmacokinetics of enzyme-inducing AEDs (phenytoin,
carbamazepine, phenobarbital or primidone) or valproate (-10% decrease in steady-state
valproate concentrations was observed).

In terms of safety and tolerability with coadministration of tiagabine and LAMICTAL,
we believe it is unlikely that the safety/tolerability profile is altered during
coadministration in comparison to the profile associated with each drug respectively.

In conclusion, given the apparent minor role of glucuronidation in the clearance of
tiagabine as indicated by the lack of pharmacokinetic interaction with valproate and the
lack of effect of enzyme inhibition/induction potential of lamotrigine, there is a low
likelihood of tiagabine inducing or inhibiting the metabolism of lamotrigine under
steady-state lamotrigine conditions or of lamotrigine inhibiting or inducing the
metabolism of tiagabine, leading to a clinically significant change in clearance. For this
reason, a specific drug-drug interaction study is not planned.

Gabapentin:



Gabapentin has a similar disposition to pregabalin in terms of low protein binding (<3%)
and high renal clearance. Healthy volunteer studies with common AEDs which are
known to induce or inhibit 3A and UGT metabolism had no effect on the clearance of
gabapentin. Furthermore, pharmacokinetic analysis of gabapentin in patients receiving
gabapentin for at least 3 months, on a range of doses of 400-4000 mg/day, revealed that
coadministration with lamotrigine had little or no effect on gabapentin concentrations and
these were higher than the gabapentin concentration range observed when coadministered
with phenytoin, carbamazepine and valproate [May et al., 1997]. In terms of the effects
of gabapentin on the clearance of lamotrigine, a recent retrospective review article of the
effect of antiepileptic drugs on the clearance of lamotrigine was investigated in a
retrospective analysis, using the data from 570 medical charts of outpatients with
epilepsy (> 12 years) [Weintraub et al., 2005]. They reported the mean clearance to be
between 93 and 97% of the monotherapy value when coadministered with gabapentin,
with the ratios being based on both within and between patient comparisons. The mean
clearance in patients (N=34) taking lamotrigine alone was reported to be 39.9 ml/h/Kg
versus 38.9 ml/h/Kg when coadministered with gabapentin in the same patients. Between
patient comparisons were also made based on data from 97 patients. The mean clearance
of lamotrigine monotherapy was 43.2 ml/h/kg (n=409), and in a separate group of
patients taking lamotrigine in combination with gabapentin was 40 ml/min/kg (n=97).
Therefore, the likelihood of either lamotrigine causing inhibition or induction of the
clearance of gabapentin or gabapentin inducing or inhibiting the clearance of lamotrigine
is minimal.

In conclusion, the probability of a drug interaction between LAMICTAL and gabapentin
is considered minimal and would likely not be clinically significant. Proposed labeling
for LAMICTAL includes a summary of the published information by Weintraub et al.

Pregabalin:
The prescribing information for pregabalin states that "steady-state trough plasma

concentrations of lamotrigine were not affected by concomitant pregabalin (200 mg three
times a day) administration.” It also reports that lamotrigine has no effect on the
pharmacokinetics of pregabalin.

GSK will incorporate this information verbatim into proposed labeling for LAMICTAL.

OCP comments:

1. The Sponsor’s response regarding the PK drug-drug interaction potential involving
coadministration of tiagabine or gabapentin seems reasonable from a clinical
pharmacology and biopharmaceutics perspective. The references provided by the
Sponsor and this reviewer’s own literature review support the Sponsor’s justification
for not conducting specific drug-drug interaction studies at this point, since clinically
relevant PK interactions are unlikely for these combined medications. The Sponsor’s
argument for not conducting additional PK interaction studies is justified.

2. Even though the clinically relevant PK interactions are unlikely, pharmacodynamic
(PD) interactions, such as enhancement in clinical efficacy, have been reported in



literature for some other newer AEDs without altering the PK profiles. Consequently,
the potential PD interaction between lamotrigine and concomitant AEDs, such as
tiagabine or gabapentin, cannot be ruled out but is unknown at the point.

3. From aclinical pharmacology and biopharmaceutics perspective, the Sponsor’s
proposal for pregabalin-related prescribing information in label is acceptable.

Agency Comment 2:

The Agency commented that the recommendation that maintenance doses of
LAMICTAL may need to be twice the recommended doses in women receiving oral
contraceptives may give rise to clinical scenarios for which tolerability data are not
available. In addition, for the conversion to monotherapy setting, the Agency requested
that GSK provide guidance in decreasing LAMICTAL to a dose of 500 mg daily for
patients on oral contraceptives who may be receiving higher doses. Finally, because of
the possibility of increases in lamotrigine levels and adverse events during the “pill-free”
week the Agency requested that this phenomenon be more prominently described in
labeling.

Sponsor Response:

A summary of the available data on the tolerability of LAMICTAL at doses or dose
equivalents greater than 500 mg/day and on the tolerability of LAMICTAL in women
who are also taking oral contraceptives is provided in Module 5.3.5.3. The following
data sources are summarized:

Tolerability of doses >500mg/day:

e Data from clinical trials US17 and US26, sponsored by GlaxoSmithKline

e Data from a database of epilepsy patients, maintained by the Comprehensive
Epilepsy Center at Columbia University, New York, New York

Tolerability of LAMICTAL in women who are also taking an oral contraceptive:

e Data evaluated from the Comprehensive Epilepsy Center at Columbia University

e Data collected from patients in the clinical development program for bipolar
disorder

Collectively these sources document an increasing incidence of non-serious CNS adverse
events (primarily dizziness and ataxia) with increasing exposure to LAMICTAL. These
events have previously been identified as dose-related adverse events associated with the
use of LAMICTAL and are non-serious, predictable and easily managed clinically.

These data provide the rationale to support the currently refined dosing recommendations
contained within this response for increasing and decreasing the dose of LAMICTAL in
situations where the maintenance dose exceeds the current recommended maximum of
500 mg/day and for the use of LAMICTAL in women who are also taking oral
contraceptives.



We are also providing GSK’s February 2005 response to comments and questions
received from the (b) (4)

These recommendations are similar to
what is being proposed for the US label.

OCP Summary of the data sources:

I. Tolerability for dose > 500 mg/day:

Safety and tolerability of 500 mg/day dosing regimen have been previously established in
controlled trials (US05 and US30/31) as adjunctive therapy with enzyme-inducing AEDs.
In USO5 controlled trial, 500 mg/day monotherapy resulted in average serum
concentration of 8.1 pg/mL.

The US17 trial was an open-label continuation study in which lamotrigine doses up to
700 mg/day were studied. The US26 trial was an open-label treatment study in which
dosage of lamotrigine was individualized based on age, concomitant AEDs, and clinical
response. Serum concentration of 10 ug/mL correlated to 600 mg/day of lamotrigine.
The Sponsor reports a linear relationship between the dose and lamotrigine steady-state
serum levels at doses up to 700 mg/day. Assuming linear relationship holds true for
doses >700 mg/day, the Sponsor projects a serum concentration of 15 pug/mL for a
monotherapy 900 mg/day dosing regimen. Based on the data analysis of both trials, the
Sponsor reports that exposure in these studies reached 16 pg/mL (corresponding to
monotherapy doses to 1000 mg/day). Higher doses with higher incidence of common
CNS-related AEs had similar most frequent AE profiles to that of lower doses. There
were 9 cases (4%) of SAEs that occurred in patients with levels <10 ug/mL (mean 5.4
ug/mL) and 4 cases (3%) that occurred in patients with levels >10 ug/mL (mean 14.7
ug/mL).

I1. Columbia database in Publication by Hirsch et al.:
The Sponsor provides the following publication by Hirsch et al., as discussed below, to
support a linear relationship between doses and concentrations over a wider dose range

for lamotrigine:

Hirsch et al. Correlating lamotrigine serum concentrations with tolerability in patients
with epilepsy. Neurology 63;1022-1026, 2004.



This study by Hirsch et at. also examined the relationship between clinically reported
toxicity and concentrations of lamotrigine (0-4.9, 5-9.9, 10-14.9, 15-19.9, and >20
ug/mL). Hirsch et al. reports that the proportion of patients with toxicity increased with
increasing lamotrigine serum concentration, regardless of the type of concomitant AEDs
or the use of monotherapy. However, the correlation between lamotrigine levels and
tolerability was independent of concomitant medication. Substantial individual
variability was found. The authors reported efficacy at therapeutic or target range of
1.5~10 ug/mL, along with incremental benefit in efficacy when at high levels (10~20
ug/mL) which was reported to often be tolerated well. The correlation of serum levels
and toxicity and seizure-free for 6-months (efficacy measure) is shown in the following
table:

Lamotrigine Corresponding | % of Regimens | % of Patients | Seizure-free for
Serum Doses (mg/day) Toxic Toxic >6 months
Concentrations
<5 pg/mL <300 4.3% 7.1% 42.9%
(n =975) (n =462) (n =112/261)
5~9.9 pg/mL 300 ~ 600 7.7% 14.3% 41.2%
(n =1024) (n = 460) (n=121/294)
10 ~ 14.9 pg/mL 600 ~ 900 15.9% 24.2% 40.1%
(n=421) (n=231) (n = 65/162)
15 ~19.9 pg/mL 900 ~ 1200 26.7% 33.8% 29.1%
(n=105) (n=71) (n = 16/55)
>20 pg/mL >1200 52.4% 59% 14.3%
(n=21) (n=17) (n=2/14)

The most common side effects were CNS-related imbalance, dizziness, and drowsiness.
Overall (238/570, 42%) of patients achieved a >6 months of seizure freedom. The
potential benefit of higher lamotrigine levels was demonstrated in the seizure-free rates
which showed some incremental benefit up to >20 pug/mL, where 29% of patients with
levels of 15 to 20 pg/mL achieved seizure freedom for >6 months. The updated results
from the Columbia database show that 267 out of 1284 patients (~25%) had lamotrigine
concentrations in the range of 10~14.9 ug/mL (600~900 mg/day) from doses based on
clinical response, with 26.5% of them experiencing AEs attributed to lamotrigine. The
relationship between lamotrigine concentrations and doses, with or without concomitant
AEDs is shown in the following plot:
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No detail of formal assessment for dose-proportionality is available in this report. Based
on visual examination of the plot above, there seems to be a dose-linear relationship for
lamotrigine serum levels up to 1000 mg/day as monotherapy, with some reaching greater
than 20 pg/mL at 800 mg/day. Of note, the serum levels obtained from patients who took
doses greater than 800 mg/day seem to be slightly lower.

I11. Oral contraceptives:

This was a retrospective analysis of safety data of lamotrigine monotherapy in women
with bipolar disorder who also received OC during the studies. The Sponsor reports that
there is a lack of signal for OC use and a clinically meaningful increase in commonly
occurring AEs. The AEs observed were of typical lamotrigine dose-related CNS adverse
events and were not attributed to the interaction between OC and lamotrigine.

OCP comments:

1. Even though there is a lack of information in literature on the dose-proportionality of
lamotrigine at higher doses, the reference provided by the Sponsor seems to support
an apparent dose-linear relationship for lamotrigine up to 1000 mg/day as
monotherapy.

2. The Sponsor’s rationale and justifications for adjusting the dose of lamotrigine in
women taking concomitant oral contraceptives (i.e., combined oral contraceptives as
indicated in the Sponsor’s response to (b) (4) ) are reasonable from an
OCP perspective. On the basis of exposure comparison, the increase of the
maintenance doses of lamotrigine up to 2-fold (800~1000 mg/day) in the absence of
enzyme-inducing AEDs for female patients while on hormonal oral contraceptives
will likely result in exposure comparable to or no higher than that of maximum
recommended 500 mg/day doses. The Sponsor’s proposal for dose adjustments is
acceptable from a PK standpoint. However, this does not address the pill free week
and the safety of higher concentrations should be assessed by the Medical Officer.



3. The proposed dose adjustment up to 2-fold would be valid under the circumstance in
which the patients are on ethinylestradiol (or EE)-containing combined OC, since
ethinylestradiol has been reported in a three-arm, open, prospective trial to be the
component that induced the glucuronidation (or clearance) of lamotrigine up to 2-fold
and hence alter the PK of lamotrigine. Progestogens-containing OCs (e.g., Progestin
Only Pills (POPs)), on the other hand, were reported not to affect the exposure-to-
dose ratios of lamotrigine. [A. Reimers et al. Epilepsia. 46:1414-1417, 2005]. Dose
adjustments up to twice the recommended doses when taking these non-EE-
containing OC preparations will likely result in much higher exposure and hence
potential dose-related AEs. Therefore, caution should be taken when considering
adjustments for dosage of lamotrigine in women who are taking different types of
hormonal OC, other than combined OC. It will be helpful to monitor the plasma
lamotrigine levels and adjust the dose individually to maintain therapeutic levels for
seizure control.

4. The tolerability data presented by the Sponsor seem to suggest tolerability across a
wide range of lamotrigine concentrations, such as 3~14 pug/mL. Literature
information also seem to suggest a wide range of serum concentration that is
associated with clinical efficacy of lamotrigine. However, this safety assessment can
only be made by the Medical Officer.

1.3. PROPOSED LABELING CHANGES

The Sponsor has proposed changes to the labeling for Lamictal® (based on the version in
AE Letter dated Dec. 7, 2005) for the “Drug Interaction”, “Hepatic Disease”, and “Race”
under “CLINICAL PHARMACOLOGY?”, “Monotherapy Use” under “INDICATION
AND USAGE”, “Concomitant Use with Oral Contraceptives” and “Drug Interactions”
under “PRECAUTIONS”, “Epilepsy: Monotherapy Use” and “Special Populations”
under “DOSAGE AND ADMINISTRATION”, and “PATIENT INFORMATION
LEAFLET”. The proposed revisions, along with Sponsor’s justifications for Race and
Patients with Hepatic Impairment, are provided as follows:

CLINICAL PAHRMACOLOGY

“Drug Interactions” under “PRECAUTIONS”
Drug Interactions: As requested by the Agency, information regarding felbamate,
gabapentin, pregabalin, topiramate, and zonisamide has been added.

Hepatic Disease: GSK has adopted wording for this section as provided in the
Agency’s December 3, 2002 approvable letter for NDA 20-241/S-0101 and NDA 20-
764/S-003.

Race: The Agency noted that in its analysis of LAM40097, black patients had trough

plasma concentrations at week 19 that were 79% higher than Hispanic patients and
41% higher than white patients. The agency asked that GSK address this finding in

10



light of current labeling which states that the apparent clearance for lamotrigine was
25% lower in non-Caucasians than Caucasians.

While the observation that the mean lamotrigine trough concentrations at week 19 or
24 are 79% higher than Hispanic patients and 41% higher than white patients is
correct, these concentration data must be considered in the light of concomitant
medications as, for all groups, higher lamotrigine concentrations were observed with
concomitant VPA than with either of the other dosing groups. Among black patients
5/7 or 71% were taking concomitant VPA while only 36% and 46% of Hispanic and
White patients respectively were taking concomitant VPA. The mean lamotrigine
concentration for black patients taking concomitant VPA was 7.2 mcg/ml (n=5)
compared with 6.8 mcg/ml for White patients (n=11) and 5.2 mcg/ml for Hispanic
patients (n=5). The other two Black patients were both taking concomitant enzyme
inducing AEDs and had a mean concentration of 4.9 mcg/ml which was higher than
the Hispanic (n=8, 2.6 mcg/ml) or the White (n=10, 2.7 mcg/ml) patients. However
one of the two Black patients had a concentration of 1.5 mcg/ml while the other had a
concentration of 8.5 mcg/ml. GSK believes the differences in the number of patients
using concomitant VVPA across these racial groups accounts for most of the difference
in lamotrigine serum concentrations observed in this study.

In contrast, the wording in current labeling is based on a population pharmacokinetic
analysis of patients who participated in Phase 2 and Phase 3 clinical trials of
LAMICTAL during the original clinical development program (report submitted to
NDA 20-241 on May 25, 1993). Because this analysis included patients from multiple
studies, GSK believes this is a more appropriate reflection of the effect of race on
lamotrigine clearance. For this reason, we propose maintaining the current wording.

OCP comments:

1. The currently approved label states that “The apparent oral clearance of
lamotrigine was 25% lower in non-Caucasians than Caucasians.” The Sponsor’s
rationale for retaining the current wording based on a population PK analysis
pooling data from multiple clinical trials seems reasonable and is acceptable from
an OCP perspective.

2. The Sponsor attributes the findings of much higher trough levels in patients who
are Black (than those of Hispanic and White) to the potential metabolic inhibition
by concomitant valproate or enzyme-inducing AEDs in some subjects. While this
is a plausible explanation, it is this reviewer’s view that the potential polymorphic
and/or ethnic differences in N-glucuronidation and differential induction of the
metabolic enzyme cannot be ruled out and may have contributed in part to the
interindividual variability in PK parameters, such as CL and exposure. Even
though no investigation has been conducted for lamotrigine, polymorphic and
ethnic differences have been reported for the N-glucuronidation of other UGT1A4
substrates, such as nicotine.
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(b) (4)

PRECAUTIONS
Concomitant Use with Oral Contraceptives: New subsection advising clinicians
about the possible need for dosage adjustments and the possible occurrence of
adverse events during the “pill-free” week adverse events has been added at the
Agency’s request.

Drug Interactions: Information regarding the interaction of lamotrigine with
felbamate, gabapentin, pregabalin, topiramate, and zonisamide has been added at the
Agency’s request. Table 3 of labeling has been revised to incorporate this additional
information.

(b) (4)

Special Populations: Women and Oral Contraceptives: At the Agency’s request,
this subsection has been revised to provide more specific information on increasing
the maintenance dose of LAMICTAL in women also receiving oral contraceptives,
guidance on adjustments to the maintenance dose during the pill-free week in cases
where adverse events occur consistently during this period, and guidance on
decreasing the maintenance dose of LAMICTAL in women stopping oral
contraceptives.

Special Populations: Patients with Hepatic Impairment: GSK has adopted the
categories of impairment noted in the Agency’s December 3, 2002 approvable letter.
However, GSK believes that the (b) (4) proposed in
NDA 20-241/S-010 and NDA 20-764/S-003 is appropriate. A justification for
maintaining these guidelines is provided in Attachment 2. (see below)

Attachment 2 included in submission:

This document is provided by the Sponsor in response to December 3, 2002 Approvable
Letter in which the Agency requested that the Sponsor incorporates of the following
wording in a “Special Supplement-Changes Being Effected” supplement submitted by the
Sponsor on February 8, 1999:

CLINICAL PHARMACOLOGY - Hepatic Disease

The pharmacokinetics of lamotrigine following a single 100-mg dose of LAMICTAL
were evaluated in 24 subjects with mild, moderate, and severe hepatic dysfunction
(Child-Pugh Classification system) and compared with 12 subjects without hepatic
impairment. The patients with severe hepatic impairment were without ascites (n = 2)
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or with ascites (n = 5). The mean apparent clearance of lamotrigine in patients with
mild (n = 12), moderate (n = 5), severe without ascites (n = 2), and severe with ascites
(n =5) liver impairment was 0.30 = 0.09, 0.24 + 0.1, 0.21 £ 0.04, and 0.15 £ 0.09
mL/min/kg, respectively, as compared to 0.37 + 0.1 mL/min/kg in the healthy
controls. Mean half-life of lamotrigine in patients with mild, moderate, severe without
ascites, and severe with ascites liver impairment was 46 + 20, 72 + 44, 67 £ 11, and
100 = 48 hours, respectively, as compared to 33 + 7 hours in healthy controls.

DOSAGE AND ADMINISTRATION - Patients with Hepatic Impairment
Experience in patients with hepatic impairment is limited. Based on a clinical
pharmacology study in 24 patients with mild, moderate, and severe liver dysfunction
(see CLINICAL PHARMACOLOGY), the following general recommendations can
be made. No dosage adjustment is needed in patients with mild liver impairment.
Initial, escalation, and maintenance doses should generally be reduced by
approximately 25% in patients with moderate and severe liver impairment without
ascites and 50% in patients with severe liver impairment with ascites. Escalation and
maintenance doses may be adjusted according to clinical response.

The Sponsor agrees to the Agency’s recommendation for the above changes in labeling
language to the “CLINICAL PHARMACOLOGY - Hepatic Disease” section. However,
the Sponsor continues to believe that (b) (4)

(b) (4)
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OCP comments:

o

PATIENT INFORMATION LEAFLET
Addition of possible side effects that could occur when oral contraceptives are started
and stopped in patients receiving concomitant LAMICTAL and oral contraceptives.



1.4, RECOMMENDATIONS

The Office of Clinical Pharmacology has reviewed the current submission, including the
final proposed labeling for Lamictal® Tablets and Chewable Dispersible Tablets. The
OCP finds this submission acceptable provided that outstanding labeling issues are
adequately resolved from a clinical pharmacology and biopharmaceutics perspective.

From an OCP perspective, the Sponsor has provided compelling argument to the OCP
comment regarding drug-drug interactions between lamotrigine and tiagabine,
gabapentin, and pregabalin, and the responses are acceptable. The proposed revisions for
labeling languages pertinent to drug-drug interactions and Special Population are
acceptable. The justifications for retaining labeling language for race and (®) (4)

seem
reasonable. The proposed dose adjustments in women taking combined hormonal
contraceptives may be reasonable and the Medical Officer will be assess this in more
detail. However, consideration should be taken for circumstances (and pertinent labeling
languages) in which increasing lamotrigine dose may not be appropriate for women who
are taking different oral contraceptive preparations which do not alter the clearance or
exposure of lamotrigine.

The OCP recommendations and labeling comments should be conveyed to the Sponsor as
appropriate.

2. LABELING RECOMMENDATIONS

The Office of Clinical Pharmacology has reviewed the proposed labeling, with focus on
the specific sections highlighted in Section 1.3., for Lamictal®, and found it acceptable
provided that revision is made to the labeling language.

Labeling recommendation to be sent to the Sponsor:

The proposed changes made by the Sponsor are in RED underlined and strikethrough
text. The proposed changes made by the OCP to the label language are in RED text with
yellow-highlight: the underlined text is the proposed change and the strikethreugh text
is recommendation for deletion from an OCP perspective.
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Ta-Chen Wu, Ph.D.
Reviewer, Neurology Drug Products, DCP-1, OCP

Concurrence:  Ramana S. Uppoor, Ph.D.
Team Leader, Neurology Drug Products, DCP-1, OCP

Cc:  HFD-120 NDA 20-241, 20-764
CSO/C. Calder
/TL Clin Pharm/R. Uppoor
HFD-860 /DD DCP-1/M. Mehta
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administered over the range of 50 to 400 mg. In two small studies (n=7 and 8) of patients
with epilepsy who were maintained on other AEDs, there also was a linear relationship
between dose and lamotrigine plasma concentrations at steady state following doses of 50
mg to 350 mg bid.

Twelve volunteers with chronic renal failure (mean creatinine clearance = 13 mL/min;
range 6 to 23) and another six individuals undergoing hemodialysis were each given a
single 100 mg dose of LAMICTAL. The mean plasma half-lives determined in the study
were 42.9 hours (chronic renal failure), 13.0 hours (during hemodialysis), and 57.4 hours
(between hemodialysis) compared to 26.2 hours in healthy volunteers. On average,
approximately 20% (range = 5.6 to 35.1) of the amount of lamotngme present in the body
was eliminated during a 4-hour hemodialysis session.

In a single dose study (150 mg LAMICTAL), the pharmacokinetics of lamotrigine in
twelve elderly volunteers between the ages of 65 and 76 years (mean creatinine
clearance = 61 mL/min; range = 33 to 108) were similar to those of young healthy
volunteers in other studies. The clearance of lamotrigine was not affected by gender.
The apparent oral clearance of lamotrigine was 25% lower in noncaucasians than
Caucasians.

Pediatrics

The pharmacokinetics of lamotrigine following a single 2 mg/kg dose were evaluated in 2
studies of pediatric patients (n = 29 for patients aged 10 months to 5.9 years and n = 26
for patients aged 5 to 11 years). Forty-three patients received concomitant therapy with
other AEDs and 12 patients received LAMICTAL as monotherapy.

Population pharmacokinetic analyses involving patients aged 2 to 18 years demonstrated
that lamotrigine clearance was influenced predominantly by total body weight and
concurrent AED therapy. The oral clearance of lamotrigine was higher, on a body weight
basis, in pediatric patients than in adults. Weight-normalized lamotrigine clearance was
higher in those subjects weighing less than 30 kg, compared with those weighing greater
than 30 kg. Accordingly, patients weighing less than 30 kg may need an increase of as
much as 50% in maintenance doses, based on clinical response, as compared with
subjects weighing more than 30 kg being administered the same AEDs. These analyses
also revealed that, after accounting for body weight, lamotrigine clearance was not
significantly influenced by age. Thus, the same weight-adjusted doses should be
administered to children irrespective of differences in age. Concomitant AEDs which
influence lamotrigine clearance in adults were found to have similar effects in children.

Drug Interactions

Drug-drug interactions were evaluated in NDA 20-241, which presented data on 3015
patients and volunteers to demonstrate the safety and efficacy of LAMICTAL in adult
patients with partial seizures. The presence of LAMICTAL does not alter the plasma
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the dose as soon as possible, but no later than 4 hours after the scheduled time. If it
was more than 4 hours after the scheduled time, the subsequent dose was not
increased to make up for the missed dose. Missed doses of the study drug were
recorded in the daily diary and transcribed into the Case Report Form (CRF).

Dosages and dosing during the Continuation Phase
Subjects who Completed the Maintenance Phase

After completion of the Maintenance Phase, subjects were offered the opportunity to
participate in an open-label Continuation Phase for a long-term follow up and receive
open-label lamotrigine, if clinically appropriate, for up to 1 year (i.e., 52 weeks).

To maintain the blind, subjects who elected to participate in the open-label
Continuation Phase were converted from their blinded study drug to open-label
lamotrigine in a double-blind fashion.

When subjects exited the Maintenance Phase and entered the Continuation Phase, they
received escalating doses of lamotrigine as outlined in Tables 2 and 3 above, and
decreasing doses of blinded study drug, until they were completely off the blinded study
drug and receiving an open-label dose of lamotrigine equal to their last blinded
Maintenance dose. This process allowed subjects who took blinded lamotrigine during
the Escalation and Maintenance Phases to continue to take the same dose of lamotrigine,
without interruption, during the Continuation Phase. This process also allowed subjects
who received blinded placebo during the Escalation and Maintenance Phases to be
escalated onto open-label lamotrigine appropriately during the Continuation Phase. An
unblinded central pharmacist managed the combination of open-label lamotrigine and
blinded study drugs.

Subjects who discontinued prematurely from the study treatment

Subjects who discontinued prematurely from the study treatment due to exacerbation of
seizure activity or intolerable, but not medically serious, side effects were offered the
option to participate in the open-label Continuation Phase for a long-term follow up and
receive open-label lamotrigine, if clinically appropriate, for up to 1 year (52 weeks).
These subjects followed the same procedures outlined for subjects who completed the
Maintenance Phase. '

Primary efficacy endpoint

The primary efficacy endpoint was percent change from Baseline in average monthly
PGTC seizure frequency.

Subjects recorded the number of seizures, by seizure type, as well as duration of episodes
of innumerable seizure activity in their daily diaries during all phases of this study. If the
subjects experienced myoclonic seizures, the number of days on which myoclonus
occurred was recorded. The site personnel transcribed the diary information into the
CRF, with the diary pages serving as source documentation.
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Olanzapine: The AUC and Cp;. of olanzapine were similar following the addition of
olanzapine (15 mg once daily) to LAMICTAL (200 mg once daily) in healthy male voluateers
(n = 16) compared to the AUC and Cp.< in healthy male volunteers receiving olanzapine alone
n=16).

In the same study, the AUC and Cp,x of lamotrigine was reduced on average by 24% and
20%, respectively, following the addition of olanzapine to LAMICTAL in healthy male
volunteers compared to those receiving LAMICTAL alone. This reduction in lamotrigine plasma
concentrations 1s not expected to be clinically relevant.

Oral Contraceptives: In 16 female volunteers, an oral contraceptive preparation containing
30 mcg ethinylestradiol and 150 mcg levonorgestrel increased the apparent clearance of
lamotrigine (300 mg/day) by approximately 2-fold with a mean decrease in AUC of 52% and in
Caaz 0f 39%. In this study, trough serum lamotrigine concentrations gradually increased and
were approximately 2-fold higher on average at the end of the week of the inactive preparation
compared to trough lamotrigine concentrations at the end of the active hormone cycle.

Gradual transient increases in lamotrigine levels will occur during the week of no active
hormone preparation (pill-free week) for women not also taking a drug that increases the
clearance of lamotrigine (carbamazepine, phenytoin, phenobarbital, primidone, or rifampin). The
increase in lamotrigine levels will be greater if the dose of LAMICTAL is increased in the few
days before or duning the pill-free week.

In the same study, co-administration of LAMICTAL (300 mg/day) in 16 female volunteers
did not affect the pharmacokinetics of the ethinylestradiol component of the oral contraceptive
preparation. There was a mean decrease in the AUC and C... of the levonorgestrel component of
19% and 12%, respectively. Measurement of serum progesterone indicated that there was no
hormonal evidence of ovulation in any of the 16 volunteers, although measurement of serum
FSH, LH, and estradiol indicated that there was some loss of suppression of the hypothalamic-
pituitary-ovarian axis.

The effects of doses of LAMICTAL other than 300 mg/day have not been studied in clinical
tnals.

The clinical significance of the observed hormonal changes on ovulatory activity is unknown.
However, the possibility of decreased contraceptive efficacy in some patients cannot be
excluded. Therefore, patients should be instructed to promptly report changes in their menstrual
pattem (e.g., break-through bleeding).

Dosage adjustments may be necessary for women receiving oral contraceptive preparations
(see DOSAGE AND ADMINISTRATION: Women and Oral Contraceptives).

Other Hormonal Contraceptives or Hormone Replacement Therapy: The effect of
other hormonal contraceptive preparations or hormone replacement therapy on the
pharmacokinetics of lamotrigine has not been evaluated, although the effect may be similar to
oral contraceptive preparations. Therefore, as for oral contraceptives, dosage adjustments may be
necessary (see DOSAGE AND ADMINISTRATION: Women and Oral Contraceptives).
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Day 43 Lamotrigine 200mg + Olanzapine (5mg, administered at night)

Day 44 Lamotrigine 200mg + Olanzapine (10mg, administered at night)

Day 45 Lamotrigine 200mg + Olanzapine (15mg, administered at night)

Day 46 Lamotrigine 200mg only

Day 47-56 Lamotrigine 200mg + Olanzapine (15mg, administered on waking, i.e. on
Day 47 the morning dose was 36 hour after last dose)

Cohort 2

Cohort 2 comprised 12 volunteers who received lamotrigine titrated from 25mg to 200mg
for 56 days. Olanzapine placebo was added at Day 43 and this dose was taken for 14
days with the last dose taken on Day 56. On Day 56, steady state concentrations had
been achieved for both drugs. The pharmacokinetic profile of lamotrigine and olanzapine
was obtained on Day 56 over 24 hours.

Day 1-14 Lamotrigine 25mg

Day 15-28 Lamotrigine 50mg

Day 29-35 Lamotrigine 100mg

Day 36-42 Lamotrigine 200mg

Day 43 Lamotrigine 200mg + Olanzapine placebo (administered at night)

Day 44 Lamotrigine 200mg + Olanzapine placebo (administered at night)

Day 45 Lamotrigine 200mg + Olanzapine placebo (administered at night)

Day 46 Lamotrigine 200mg only

Day 47-56 Lamotrigine 200mg + Olanzapine placebo (administered on waking, i.e.

on Day 47 the morning dose was 36 hour after last dose)

Cohort 3

Cohort 3 comprised 17 volunteers who received placebo for 56 days. Olanzapine (15mg)
was added on Day 43 and this dose was taken for 14 days with the last dose taken on Day
56. The pharmacokinetic profile of olanzapine was obtained on Day 56 over 24 hours
when a steady-state olanzapine concentration had been achieved.

Day 1-14 Lamotrigine 25mg placebo

Day 15-28 Lamotrigine 50mg placebo

Day 29-35 Lamotrigine 100mg placebo

Day 36-42 Lamotrigine 200mg placebo

Day 43 Lamotrigine 200mg placebo + Olanzapine (5Smg, administered at night)

Day 44 Lamotrigine 200mg placebo + Olanzapine (10mg, administered at night)

Day 45 Lamotrigine 200mg placebo + Olanzapine (15mg, administered at night)

Day 46 Lamotrigine 200mg placebo only

Day 47-56 Lamotrigine 200mg placebo + Olanzapine (15mg, administered on

waking, i.e. on Day 47 the morning dose was 36 hour after last dose).

The study included a screening assessment, a treatment period of 56 days and a follow-up
assessment. Any subjects who discontinued from the study prematurely were not to be
replaced.

A detailed time and events table is shown in Table 2.

Table 2. Time and events schedule.
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Demographic Cohort 1 Cohort 2 Cohort 3
Characteristic N=19 N=13 N=2
Age (Years)
Mean (SD) 25(4) 24 () 25(38)
20-34 18-42 20-33
Race, n (%)
White 18 {95%) 12 (92%) 20 {100%)
Black 15%) 1(6%) 0
Height {cm)
Mean (SD) 178 (5.7) 179 (6.1) 180 (6.5)
| Range 185186 164-189 170191
Weight (kg)
Mean (SD) 827(1202) 759(3.33) 79{1021)
Range 61.3-101.0 621-94.1 6421024
BMI
Mean (SD) 2639(3) B7(22) 244(28)
| Range 21-298 188-272 19.8-299

Pharmacokinetic Analyses

Serum lamotrigine and plasma olanzapine concentration-time data for each subject were
analysed separately by non-compartmental pharmacokinetic methods using WinNonlint
Professional Version 3.1. (Pharsight Corporation). Serum lamotrigine and plasma
olanzapine concentration-time data were tabulated and graphically presented for each
subject.

From the individual serum lamotrigine and plasma olanzapine concentration versus time
curves and using the actual collection times recorded on each sampling occasion, the
following serum lamotrigine and plasma olanzapine pharmacokinetic parameters were
calculated for each subject:

The maximum observed concentration (Cmax) and the time to reach Cmax (tmax). The area
under the concentration-time curve from zero time (pre-dose) to 24 hours post-dose,
AUC(0-24), was determined by a combination of linear and logarithmic trapezoidal
methods. The linear trapezoidal method was employed for all incremental trapezoids
arising from increasing concentrations and the logarithmic trapezoidal method was used
for those arising from decreasing concentrations.

Summary statistics (arithmetic mean, N, standard deviation (SD), median, minimum,
maximum and geometric mean were calculated for the pharmacokinetic parameters.
Mean and median serum lamotrigine and plasma olanzapine concentration-time profiles
were derived using individual concentrations at each nominal sampling time for each
formulation.

Loge-transformed AUC(0-24) and Cmax of lamotrigine, in the presence and absence of
olanzapine, and loge-transformed AUC(0-24) and Cmax of olanzapine, in the presence and
absence of lamotrigine, were analysed separately by analysis of variance (ANOVA)
fitting a term for regimen. Data from regimens A and B were used in the model for the
effect of olanzapine on lamotrigine and from regimens A and C for the model of the
effect of lamotrigine on olanzapine.

71

































Day 1 of the study was defined as the first day of Microgynon 30 after enrolment into the
study. Subjects took Microgynon 30 in accordance with standard prescribing information
on a once-daily basis for 21 days (to be administered in the morning), followed by a
7-day, pill-free period. After a 7-day, pill-free interval, subjects restarted the OC
(Microgynon 30) on Day 29 and also started lamotrigine at a dose of 25 mg once daily (to
be administered in the morning). Subjects received lamotrigine at doses titrated from

25 mg per day to 300 mg per day in accordance with the recommended dose-titration
schedule, and continued to receive Microgynon 30 in accordance with standard
prescribing information (21 days of treatment followed by a 7 day pill-free interval).
Subjects discontinued taking the OC on Day 105, but continued to take lamotrigine

300 mg once daily in the morning for a further three weeks; Microgynon 30 was not
taken during this three-week period.

On Day 127, subjects reduced their dose of lamotrigine to 200 mg once daily, and
continued to reduce their dose of lamotrigine by 100 mg every two days; the last day of
study drug administration was Day 130.

Dose Rationale :

Microgynon 30 is one of the most commonly prescribed, low dose combined oral
contraceptives in Europe. It provides good cycle control with minimal side effects

and it is recommended due to the reduced risk of venous thromboembolism in
comparison to third generation preparations. It was expected that using this common pill
would provide data representative of second generation OCs and, due to its prevalence,
volunteers already established on this pill would not have to switch prior to entering the
study. Microgynon 30 provides 150 ug levonorgestrel and 30 ug ethinyloestradiol, taken
as an oral tablet for the first three weeks of each menstrual cycle.

Subjects received lamotrigine at doses titrated from 25 mg to 300 mg per day in
accordance with the recommended dose-titration schedule. This stepwise titration
schedule has been established to reduce the risk of the development of rash.

The protocol on the effect of lamotrigine on the PK of the components of Microgynon 30
would be limited to a 300 mg dose of lamotrigine.

Collection of samples

For assessment of levonorgestrel and ethinyloestradiol PK, plasma levels were measured
from blood samples (approx. 8 mL each) at predose, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16
and 24 h postdose on Days 21 and 105 of treatment.

For assessment of lamotrigine PK, serum levels were measured from blood samples
(approx. 2 mL each) drawn at predose, 0.5, 1, 1.5,2, 3,4, 6, 8, 10, 12, 16 and 24 h
postdose on Days 105 and 126 of treatment.

Additional predose PK samples were taken to assess achievement of steady state

concentrations of levonorgestrel and ethinyloestradiol (approx. 8 mL each) on Days 19,
20, 103 and 104 and of lamotrigine (approx. 2 mL each) on Days 103, 104, 124 and 125.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Division of Scientific Investigations
Office of Medical Policy

Center for Drug Evaluation and Research
Food and Drug Administration

Rockville MD 20857

CLINICAL INSPECTION SUMMARY

DATE:

TO:

THROUGH:

FROM:

SUBJECT:

NDA:

RE:

9/13/05

Courtney Calder, Pharm.D., Regulatory Health Project Manager
Philip Sheridan, M.D., Medical Officer
Division of Neuropharmacological Drug Products, HFD-120

Ni Khin, M.D., Branch Chief
Good Clinical Practice Branch |
Division of Scientific Investigations, HFD-46

Robert S. Stasko, M.D., Medical Officer
Good Clinical Practice Branch I, HFD-46
Division of Scientific Investigations

Evaluation of Clinical Inspections
NDA#: 20-241/SE1-027, NDA#: 20-764/SE1-020

Drug: Lamotrigine (Lamictal ®)
Chemical Classification: 6 / Standard Review
Sponsor: GSK
Protocol: LAM40097-SPECTRUM
Indication: adjunctive treatment of primary generalized tonic-clonic
(PGTC) seizures

CONSULTATION REQUEST DATE: 5/26/05

PDUFA DATE: 12/7/05

|. BACKGROUND:

Inthe U.S., lamotrigine is approved as adjunctive therapy in adults with partial seizures and as
adjunctive therapy in pediatric and adult patients with the generalized seizures of Lennox-Gastaut
syndrome. Lamotrigine is aso approved for conversion to monotherapy in adults with partial
seizures who are receiving treatment with a single enzyme-inducing anti-epileptic drug (e.g.,
carbamazepine). This current application included the results from the pivotal protocol
LAM40097-SPECTRUM, “A Multi-Center, Double-blind, Randomized, Placebo-Controlled,
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Parallel-Group Evaluation of Lamotrigine Adjunctive Therapy in Subjects with Primary
Generalized Tonic-Clonic Seizures [Date from the Double Blind]”, to pursue an additional new
indication for the adjunctive treatment of primary generalized tonic-clonic seizures in both
children and adults.

Protocol: LAM40097-SPECTRUM

This study was a Phase-1V, international, multi-center, double-blind, randomized, placebo-
controlled, parallel-group study. Thistrial consisted of a Screen and 3 Phases (i.e., Basdline,
Dose Escalation, Maintenance) lasting 32 weeks for subjects who are 2-12 years of age, and 27
weeks for subjects who are >12 years of age. Subjects 2-12 years of age had alonger dose
escalation phase than subjects >12 years of age to reach their target maintenance dose. All
randomized subjects who complete the Maintenance Phase or withdraw prematurely from the
study treatment due to exacerbation of their seizure activity or intolerable, but not medically

serious, side effects were offered the option to participate in an open-label Continuation Phase for
along-term follow up and receive open-label lamotrigine, if clinically appropriate, for up to 1 year
(52 weeks). Subjects who fail to meet the minimum number of PGTC (primary generalized tonic-
clonic) seizures during the prospective Baseline Phase will be allowed to enroll in the open-label

Continuation Phase, if clinically appropriate, for up to 5 months. The study included subjects who

are> 2 years of age and > 13kg with a diagnosis of epilepsy. Subjects must have an EEG
consistent with PGTC seizures, with no evidence of interictal expression of partial seizures or
other significant findings that are inadequately controlled with a stable regimen of 1 or 2 anti-
epileptic drug(s) (AED). The primary objective was to assess the efficacy of lamotrigine
adjunctive therapy in adult and pediatric subjects with primary generalized tonic-clonic (PGTC)
seizures. The primary efficacy endpoint was the percentage change from Baseline in average
monthly PGTC seizure frequency.

These 2 sites were chosen because of high enroliment. Dr. Biton had been inspected by the FDA
once prior in 1999 (NAI); he is associated with () INDsin COMIS. Dr. Tabbaa had never been
inspected. Heis associated with(®) INDsin COMIS.

II. RESULTS (by site):

NAME Protocol Location ASSIGNED | DATE EIR | CLASSIFICATION
LAM40097 DATE RECEIVED
(Center)

Dr. Victor #10369 Little Rock, 5/26/05 8/10/05 NAI

Biton AR

Dr. Mutaz #24016 Panama City, 5/26/05 8/17/05 NAI

Tabbaa FL
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1. Dr. Victor Biton

a. What was inspected: At this site, 19 subjects were screened and 11 completed the trial. All 19
study subjects’ source records and CRFs were reviewed. All inclusion/exclusion criteria appeared
to be properly applied. All raw seizure counts were in agreement with data found in CRF and
datalistings. All subjects signed the informed consent form.

b. Limitations of ingpection: none
c. Genera observations/commentary: No objectionable findings were found.

d. Recommendation: Overall, data would appear acceptable.

2. Dr. Mutaz Tabbaa

a. What was inspected: At this site, atotal of 15 subjects were screened and 11 subjects enrolled.
All subjects signed the informed consent form. Case report forms and files were reviewed for al
11 subjects enrolled. Eight were randomized with 1 subject withdrawing consent, 2 failing to
meet inclusion/exclusion criteria. Six out of 8 randomized subjects received test article; 2 did not
receive trestment due to arash prior to treatment and one case of non-compliance. One of these
SiX subjects was removed due to a protocol violation. Five successfully completed the trial.

c. Limitations of inspection: none

c. Genera observations/commentary: There were no objectionable conditions.

d. Recommendation: Overall, data would appear acceptable.

[I1. OVERALL ASSESSMENT OF FINDINGS AND GENERAL RECOMMENDATIONS
For the two study sites that were inspected for protocol LAM40097, there was sufficient
documentation to assure that all audited subjects did exist, fulfilled the eligibility criteria, and that

all enrolled subjects received the assigned study medication. Overall, data from these centers
appear acceptable for use in support of this supplemental NDA.

Robert S. Stasko, M.D., Medical Officer
Good Clinical Practice Branch |, HFD-46
Division of Scientific Investigations

CONCURRENCE:
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Ni Khin, M.D, Branch Chief
Good Clinical Practice Branch |, HFD-46
Division of Scientific Investigations

Key to Classifications

NAI = No deviation from regulations. Data acceptable

VAI = Minor deviations(s) from regulations.

VAI-RR= Deviation(s) form regulations, response received and reviewed.
OAI = Significant deviations from regulations.

Pending = Inspection completed; EIR still pending

CC:
NDA#: 20-241/SE1-027, NDA#: 20-764/SE1-020
HFD-45/Division File/Reading File

HFD-45/Program Management Staff (electronic copy)
HFD-46/Khin(9/12/05)

HFD-46/Patague/ GCPB1 Files

rd:RSS/(9/9/05), (9/13/05)

O: Sasko\CISICIS N20241 N20764 Drs.Tabbaa&Biton (NAI) LTG PGTC 9.05.doc
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

REQUEST FOR CONSULTATION

TO (Division/Office): FROM:
HFD- 357 HFD-120/ Division of Neuropharmacological Drug Products
DATE IND NO. NDA NO. TYPE OF DOCUMENT DATE OF DOCUMENT
March 31, 2005 NDA 20-241/S- Environmental Assessment in February 4, 2005

027 NDA supplement

NDA 20-764/S-

020
NAME OF DRUG PRIORITY CONSIDERATION CLASSIFICATION OF DRUG DESIRED COMPLETION DATE

. . . Primary reviewer due date is
Lamictal (lamotrigine) tablets and 10/19 /g V!
chewable dispersible tablets ) .
User fee due date is 12/07/05
NAME OF FIRM: GlaxoSmithKline
REASON FOR REQUEST
I. GENERAL
S' L‘SZ,VGTE%TSOFE%ORT [ PRE-NDA MEETING O RESPONSE TO DEFICIENCY LETTER
O NEW CORRESPONDENCE O END OF PHASE Il MEETING O FINAL PRINTED LABELING
O DRUG ADVERTISING O RESUBMISSION [0 LABELING REVISION
O ADVERSE REACTION REPORT O SAFETY/EFFICACY [ ORIGINAL NEW CORRESPONDENCE
O MANUFACTURING CHANGE/ADDITION 0 PAPERNDA O FORMULATIVE REVIEW
O MEETING PLANNED BY O CONTROL SUPPLEMENT OTHER (SPECIFY BELOW):
Il. BIOMETRICS

STATISTICAL EVALUATION BRANCH

STATISTICAL APPLICATION BRANCH

O TYPE A OR B NDA REVIEW
O END OF PHASE Il MEETING
0O CONTROLLED STUDIES

0O PROTOCOL REVIEW

CJ OTHER (SPECIFY BELOW):

0O CHEMISTRY REVIEW

0O PHARMACOLOGY

O BIOPHARMACEUTICS

O OTHER (SPECIFY BELOW):

lll. BIOPHARMACEUTICS

O DISSOLUTION
D BIOAVAILABILTY STUDIES
O PHASE IV STUDIES

O DEFICIENCY LETTER RESPONSE
0 PROTOCOL-BIOPHARMACEUTICS
O IN-VIVO WAIVER REQUEST

IV. DRUG EXPERIENCE

0 PHASE IV SURVEILLANCE/EPIDEMIOLOGY PROTOCOL

O DRUG USE e.g. POPULATION EXPOSURE, ASSOCIATED DIAGNOSES
O CASE REPORTS OF SPECIFIC REACTIONS (List below)

OO COMPARATIVE RISK ASSESSMENT ON GENERIC DRUG GROUP

0 REVIEW OF MARKETING EXPERIENCE, DRUG USE AND SAFETY
0O SUMMARY OF ADVERSE EXPERIENCE
O POISON RISK ANALYSIS

V. SCIENTIFIC INVESTIGATIONS

0 CLINICAL

OO PRECLINICAL

COMMENTS/SPECIAL INSTRUCTIONS:

This is a SE1 supplement for Lamictal tablets and chewable dispersible tablets. Itis located in the EDR at: \ \CDSESUB1\N20764\S 020\2005-02-04 or

\\CDSESUB1\N20241\S 027\2005-02-04

Please review the environmental assessment and provide comments as appropriate. Let me know if anything is unclear. Thank you! Courtney

SIGNATURE OF REQUESTER METHOD OF DELIVERY (Check one)

Courtney Calder, Pharm.D. 0O MALL X HAND
Regulatory Project Manager

301-594-5528

calderc@cder.fda.gov

SIGNATURE OF RECEIVER SIGNATURE OF DELIVERER































(b) (4
(b) (4) )








