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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. 

(b) (4)

(b) (4)
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Supplement 
Number 

Submission 
Date 

Provisions of Supplement 

NDA 20-241/S-027 
NDA 20-764/S-020 

Feb 4, 2005 Prior approval supplement: adjunctive treatment of 
primary generalized tonic-clonic (PGTC) seizures 

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

May 29, 2003 CBE: Revised wording under PRECAUTIONS; 
Dermatologic Effects, DOSAGE AND 
ADMINISTRATION, Patient Information, and 
CLINCAL PHARMACOLOGY: Mechanism of Action 

NDA 20-241/S-025 
NDA 20-764/S-018 

June 29, 2004 CBE: Revised wording under CLINICAL 
PHARMACOLOGY; Drug Interactions, and 
DOSAGE AND ADMINISTRATION 

NDA 20-241/S-026 
NDA 20-764/S-019 

Aug 20, 2004 CBE: Revised Patient Information Leaflet 

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

 
 

 
 

. 
 
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 

 
 

(b) (4)

(b) (4)
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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:  

  

(b) (4)
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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. 
 

 
 

 
 
 

 
 

 
 

 
 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. 
 

(b) (4)
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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 (AEDs), 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 5 to 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: There is 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 1.5 to 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. 
 

 
 

 
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 a report 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. 
 
 

 
 

 
 
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)

(b) (4)
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 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. 
 

(b) (4)
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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. 
 
 

  

(b) (4)
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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/o), 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. 
 

  
 

 
 
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. 
 
 

  
 

 
 

 
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: 
 

 

 

 

 

(b) (4)

(b) (4)
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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  

 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). 

 

(b) (4)
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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). 
 

 
 

(b) (4)

(b) (4)
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.  This is a logical 
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.  
 

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:  

 
 
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”. 

(b) (4)

(b) (4)

(b) (4)
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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”. 
 

 
 

 
 
 

 
 
 
 

 Philip Sheridan, M. D. 
 Medical Reviewer 
 
  
cc:  NDA 20-241 
      HFD 120 Division File 
      HFD 120/Calder /Feeney/Sheridan/Katz 

(b) (4)
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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  

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

Supplement 
Number 

Submission 
Date 

Provisions of Supplement 

NDA 20-241/S-027 
NDA 20-764/S-020 

February 4, 2005 Prior approval supplement: adjunctive treatment of 
primary generalized tonic-clonic (PGTC) seizures 

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

May 29, 2003 CBE: Revised wording under PRECAUTIONS; 
Dermatologic Effects, DOSAGE AND 
ADMINISTRATION, Patient Information, and 
CLINICAL PHARMACOLOGY: Mechanism of 
Action 

NDA 20-241/S-025 
NDA 20-764/S-018 

June 29, 2004 CBE: Revised wording under CLINICAL 
PHARMACOLOGY; Drug Interactions, and 
DOSAGE AND ADMINISTRATION 

NDA 20-241/S-026 
NDA 20-764/S-019 

August 20, 2004 CBE: Revised Patient Information Leaflet 

 
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 , 
oral contraceptives (OC), replacement of “enzyme-inducing AEDs” with the specific 
drug names, , drug-drug interactions, 
labeling, promotional materials, and the original OCP comment made by Dr. Andre 
Jackson on drug-drug interactions, as shown below: 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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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  

 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 μg ethinylestradial and 
150 μg 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. 
 

(b) (4)
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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%), 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: 
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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 
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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 a clinical 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: 
• 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 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. 
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We are also providing GSK’s February 2005 response to comments and questions 
received from the  

 

 
 

 
 

 
 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 US05 controlled trial, 500 mg/day monotherapy resulted in average serum 
concentration of 8.1 μg/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 μg/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 μg/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 μg/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 μg/mL (mean 5.4 
μg/mL) and 4 cases (3%) that occurred in patients with levels ≥10 μg/mL (mean 14.7 
μg/mL).   
 
II.  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. 
 

(b) (4)



 8

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 
μg/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 μg/mL, along with incremental benefit in efficacy when at high levels (10~20 
μg/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 
Serum 
Concentrations  

Corresponding 
Doses (mg/day)

% of Regimens 
Toxic 

% of Patients 
Toxic 

Seizure-free for 
≥6 months 

<5 μg/mL <300 4.3% 
(n = 975) 

7.1% 
(n = 462) 

42.9% 
(n = 112/261) 

5 ~ 9.9 μg/mL 300 ~ 600 7.7% 
(n =1024) 

14.3% 
(n = 460) 

41.2% 
(n = 121/294) 

10 ~ 14.9 μg/mL  600 ~ 900 15.9% 
(n = 421) 

24.2% 
(n = 231) 

40.1% 
(n = 65/162) 

15 ~ 19.9 μg/mL  900 ~ 1200 26.7% 
(n = 105) 

33.8% 
(n = 71) 

29.1% 
(n = 16/55) 

>20 μg/mL >1200 52.4% 
(n = 21) 

59% 
(n = 17) 

14.3% 
(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 μg/mL, where 29% of patients with 
levels of 15 to 20 μg/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 μg/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 μg/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.   
 
III.  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 ) 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. 

 

(b) (4)
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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 μg/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 
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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 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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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. 

 
  

 

 
 
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  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) 

 

 

) 
(4

) 
(4

(b) (4)

(b) (4)

(b) (4)
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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: 
1.   

 
 

 
 

 
   

 
2.  

  
 

 
 

 
   

 
 
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. 

 
 

(b) (4)

(b) (4)

(b) (4)
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1.4. R ECOMMENDATIONS 
 
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  

 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 strikethrough text 
is recommendation for deletion from an OCP perspective. 
 
 
 
 
 
 
 
 
 
 
 

(b) (4)
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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  
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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:   9/13/05 
 
TO:   Courtney Calder, Pharm.D., Regulatory Health Project Manager 
   Philip Sheridan, M.D., Medical Officer  
   Division of Neuropharmacological Drug Products, HFD-120 

 
THROUGH:    Ni Khin, M.D., Branch Chief 
   Good Clinical Practice Branch I 
   Division of Scientific Investigations, HFD-46 
 
FROM:    Robert S. Stasko, M.D., Medical Officer 

 Good Clinical Practice Branch I, HFD-46 
   Division of Scientific Investigations 
 
SUBJECT:    Evaluation of Clinical Inspections  
 
NDA:   NDA#: 20-241/SE1-027, NDA#: 20-764/SE1-020 
          
RE:                              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 
 
 
I.  BACKGROUND:  
 
In the 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 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).  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-IV, international, multi-center, double-blind, randomized, placebo-
controlled, parallel-group study.  This trial consisted of a Screen and 3 Phases (i.e., Baseline, 
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 a longer 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 
a long-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 enrollment.  Dr. Biton had been inspected by the FDA 
once prior in 1999 (NAI); he is associated with INDs in COMIS.  Dr. Tabbaa had never been 
inspected.  He is associated with  INDs in COMIS. 
 
 
 
II. RESULTS (by site): 
 

NAME  Protocol 
LAM40097 
(Center) 

Location ASSIGNED 
DATE 

DATE  EIR 
RECEIVED  

CLASSIFICATION 

Dr. Victor 
Biton 

#10369 Little Rock, 
AR 

5/26/05 
 

8/10/05 NAI 

Dr. Mutaz 
Tabbaa 

#24016 Panama City, 
FL 

5/26/05 
 

8/17/05 NAI 

(b) 
(4)(b) 

(4)
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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 
data listings.  All subjects signed the informed consent form.   
 
b. Limitations of inspection: none 
 
c.   General 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, a total of 15 subjects were screened and 11 subjects enrolled. 
 All subjects signed the informed consent form.  Case report forms and files were reviewed for all 
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 treatment due to a rash 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.   General observations/commentary: There were no objectionable conditions. 
 
d.   Recommendation: Overall, data would appear acceptable. 
 
III. 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 I, HFD-46 
Division of Scientific Investigations 
 

CONCURRENCE: 
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_________________________________ 
Ni Khin, M.D, Branch Chief 
Good Clinical Practice Branch I, 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:Stasko\CIS\CIS N20241 N20764 Drs.Tabbaa&Biton (NAI) LTG PGTC 9.05.doc 
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(b) (4)

(b) (4)



(b) (4)





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

(b) (4)



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