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Abstract

Background

Post marketing surveillance
studies (PMS) are non-inter-
ventional studies assessing the
prescription pattern and the cli-
nical utility of an approved drug
in clinical practice.

Methods

A PMS study on a new divisible
lamotrigine tablet was conduc-
ted by epilepsy specialists in
Poland and Romania to obtain
information regarding the pre-
scription pattern in daily prac-
tice. During the admission visit,
demographic data, epilepsy
history, previous antiepileptic
treatment and the number of
seizures during the last 8
weeks were recorded. Details
of the treatment with the new
lamotrigine preparation inclu-
ding the reasons for change as
well as dosage changes of con-
comitant antiepileptic medica-
tion (AED) and adverse drug
reactions were recorded. At the
final examination approximate-
ly after 8 weeks the number of
seizures was assessed inclu-
ding global ratings of efficacy
and tolerability by both the pa-
tient and the physician.

Results

From April 2004 to September
2005 1421 patients entered the
study including a subset of
1245 patients who had received
AEDs previously. The most

frequently administered AEDs
were valproate (43.2%), carba-
mazepine (31.0%) and lamotri-
gine (22.2%). The seizure fre-
quency per 28 days decreased
from a mean of 4.6 (95% CI:
3.8 - 5.4) during the retrospec-
tive assessment to 1.6 (95%
CI: 1.2 - 2.1) in the 8 week
prospective observational peri-
od. The mean intraindividual
difference between the pro-
spective and the retrospective
period was -5.7 (95% CI: -6.8
- -4.6). The percentage of pa-
tients with more than 5 seizures
per 28 days decreased from
14.1% (95% CI: 12.4 - 16.1%)
to 3.5% (95% CI: 2.7 - 4.6%).
The percentage of seizure-free
patients increased from 9.1%
(95% CI: 7.8-10.8%) to 40.6%
(95% CI: 38.1 - 43.2%). More
than 1000 patients (75.4%)
experienced a decrease in
seizure frequency by 50% or
more. An increase was observed
in 44 patients only.

Conclusions

This observational study sup-
ports the clinical utility of the
new divisible lamotrigine pre-
paration as an AED for single
and adjunctive therapy in pa-
tients with partial and generali-
sed seizures under the routine
conditions of daily practice. A
transfer from the previous
lamotrigine formulation or other
AEDs to the new divisible lamo-
trigine drug preparation was
well tolerated and safe.

Background

Lamotrigine is an AED of the
phenyltriazine class chemically
unrelated to other AEDs. Its
mechanism of action is not yet
fully elucidated; in vitro phar-
macological studies suggest
that lamotrigine inhibits vol-
tage-sensitive sodium channels,
thereby stabilising neuronal
membranes and consequently
modulating presynaptic neuro-
transmitter release of excitato-
ry amino acids, notably gluta-
mate and aspartate. Clinical
experience for more than two
decades has shown the broad
spectrum of AED activity, as it
is effective against partial and
secondarily generalised tonic-
clonic seizures as well as idio-
pathic generalised epilepsy in
adults and children [1,2]. La-
motrigine has been demonstra-
ted to exert a beneficial in-
fluence on vigilance, cognition
and mood and may thus consi-
derably improve the epilepsy
patients’ quality of life [3]. In
addition, lamotrigine has proved
efficacy in the maintenance
treatment of bipolar disorder to
delay the time to occurrence of
mood episodes [4].

The new lamotrigine formula-
tion which was studied here, is
a divisible tablet available at
different dosage strength of 25
mg, 50 mg and 100 mg lamotri-
gine, thus allowing precise indi-
vidual dose adjustment to the
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optimum effective dose. In
healthy volunteers, average bio-
equivalence with regard to both
extent and rate of absorption
had been proven for the new di-
visible tablet formulation in
comparison to the plain and the
dispersible/chewable originator
tablet formulation [5]. Although
generics are bioequivalent, sub-
stitution from original AEDs
which have a narrow therapeu-
tic to generic formulations have
raised concerns [6]. These con-
cerns were based on the fact
that minute changes of bioavai-
lability within the range of bio-
equivalence as a consequence
of substitution may have adverse
effects in individual patients.
If the bioavailability of the new
product is lower, seizures may
occur. If it is higher, better sei-
zure control may be a benefit,
although in some patients, it
may lead to adverse effects.

PMS studies are a useful tool to
obtain data on seizure control
and side effects when patients
are switched from one drug
product to another. In addition,
the prescribing pattern and ad-
herence to the prescribed do-
ses can be evaluated.

Methods

This PMS study was conducted
in Poland and Romania in order
to obtain information on sei-
zure control and tolerability of
the novel lamotrigine preparation
Plexxo®* following its marke-
ting authorisation in these
countries. In Romania, the Na-
tional Drug Agency (reg. no.
9096/22.12.2003) and the
Ethics Committee (reg. no.
1563/22.12.2003) were noti-

* Desitin Pharmaceuticals

fied about the study conduct,
while such notification was not
required in Poland. Specifically,
information regarding the pre-
scription pattern in daily prac-
tice, with special emphasis on
change-over from other AEDs
including other lamotrigine pre-
parations, and adherence to
the recommendations given in
the Summary of Product Cha-
racteristics were investigated.

The PMS study is a non-compa-
rative, strictly non-intervening
prospective study in which pa-
tients had to receive the drug
in accordance with the drug’s
marketing authorisation. Eligi-
ble patients included children
(at least 2 years of age) and
adults with partial or generali-
sed seizures including tonic-
clonic seizures and seizures as-
sociated with Lennox-Gastaut
syndrome insufficiently control-
led by other antiepileptic drugs.
Each physician was responsible
for observing the labelled indi-
cation and the dosage. Patients
in whom Plexxo® treatment was
replacing another lamotrigine
drug preparation, the sugges-
tion was to change at a dose
ratio of 1:1 without titration.
For patients without lamotrigi-
ne pre-treatment the initial do-
se and the dose increases were
given according to the detailed
dosage recommendations in
the SPC. The participating phy-
sicians were advised not to ex-
ceed the initial dose and subse-
quent dose escalations in order
to minimise the risk of rash.

During the admission visit, pa-
tient demographic data, epilep-
sy history, previous antiepi-
leptic treatment, the number of
seizures during the last 8
weeks and the occurrence of
any adverse drug reactions of

the previous treatment were
recorded. Details of the Plexxo®
treatment (mono or combina-
tion therapy, time course of
stabilisation on or change-over)
including the reasons for change
as well as dosage changes
of concomitant AEDs were re-
corded. Concomitant medica-
tion and adverse drug reactions
were documented during the
observational period.

At the final examination sched-
uled approximately 8 weeks
after the admission visit seizure
control was assessed again and
global ratings of efficacy and
tolerability by the physician and
the patient were documented.

The assessment of seizure con-
trol was based on the compari-
son of the frequency of seizures
between the retrospective
baseline period and the prospec-
tive observation period. Efficacy
outcome measures included (a)
mean intra-individual difference
in the incidence of seizures per
28 days, (b) responder rate
(defined as a reduction of sei-
zure frequency per 28 days by
at least 50% compared to the re-
trospective baseline) and (c) the
global evaluation of treatment
by the investigator and patient.
For a better comparability the
number of seizures documented
retrospectively and prospective-
ly were converted to seizure
frequency per 28 days. For the
retrospective pre-study phase a
lengths of eight weeks was al-
ways assumed, whereas the
length of the observational peri-
od was calculated from the
dates of admission and the final
visit.

The tolerability was primarily
assessed on the basis of adverse
drug reaction reports (coded
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according to WHO Adverse Re-
action Terminology) and the
global tolerability ratings ob-
tained from patients and
treating physician.

All data contained in the case
report forms were documented
in a case-wise data listing. Data
were represented in concise
descriptive statistical tables
stating mean % standard devia-
tion (SD) or frequencies in ab-
solute numbers or %. If appro-
priate, tabulations were broken
down by subgroups based on
previous antiepileptic treat-
ment. 95% confidence intervals
(CI) were calculated for clinical
relevant variables.

Results

Patient Characteristics

From April 2004 to September
2005 a total of 1421 patients
were documented by 88 physi-
cians in Poland (n=657) and by
59 physicians in Romania
(n=764). The physicians were
epilepsy specialists in private
practices and outpatient clinics.
About 95% of the patients
completed the 8-week period of
observation as scheduled with
a mean duration of 77 days
(median 72 days). Only 55 pa-
tients terminated prematurely
or regular completion could not
be documented. The most fre-
quent reasons for premature
termination were adverse drug
reactions (1.9%) followed by
poor drug adherence (0.8%).

In both participating countries
about half of the patients were
male and female. At inclusion
patients were between <1 and
84 years of age with mean of
25 years. In Romania more
than half of the patients were

children or adolescents where-
as the patients in Poland were
on average slightly older. The
percentage of patients below
12 years of age was with
30.6% higher in Romania than
with 18.7% in Poland. All pa-
tients suffered from epilepsy.
The most frequent seizure
types were generalised tonic-
clonic seizures occurring in 45%
and partial seizures in about
40% of patients. No significant
differences in distribution were
observed between the two
countries with the exception of
generalised tonic-clonic which
occurred in patients in Romania
4 times more frequent than in
patients in Poland. The repor-
ted aetiology was symptomatic
in 36% and idiopathic in about
34%. The time between first
diagnosis and start of this in-
vestigation varied from 0 to 52
years with a mean of 6.8 years.

Antiepileptic Drug Treat-
ment

During the last eight weeks be-
fore the start of the observatio-
nal period, 1245 of the 1421
patients received AED treat-
ment, 176 patients were un-
treated newly diagnosed pa-
tients. The most frequently
administered AEDs were val-
proate (43.2%), carbamazepine
(31.0%) and lamotrigine
(22.2%). Of those 316 patients
receiving already lamotrigine,
139 received monotherapy and
177 took lamotrigine in combi-
nation with at least one additio-
nal AED. A total of 929 patients
(65.4%) received pre-treat-
ment with antiepileptic drugs
(mono- or adjunctive therapy)
that did not include lamotri-
gine. No relevant differences with
regard to AED pre-treatment
were found between the coun-
tries.

Out of the 1421 patients, 460
(32.4%) were transferred to
monotherapy with the new di-
visible lamotrigine formulation
while 890 patients (62.6%) re-
ceived combination therapy
with at least one other AED. No
information was available for
71 (5.0%) patients.

In patients with AED pre-treat-
ment, the main reasons for
switching were (1) insufficient
seizure control, (2) pharmaco-
economic reasons and (3) into-
lerance to previous treatment.
Patients were observed pro-
spectively for 77 £ 24 days
(range 1 - 216 days); 93% of
the patients were participating
for at least 8 weeks.

A titration to the lamotrigine
maintenance dose was per-
formed in nearly 80% of the
patients including a number of
patients receiving already la-
motrigine in either mono- or
combination therapy. Up-titra-
tion was performed in 23% of
patients with monotherapy and
in 26% of patients receiving
combination therapy. Down-ti-
tration was done only in single
patients. The titration phase
was generally of shorter dura-
tion (10 and 20 days) than the
titration phase in patients not
treated with lamotrigine (44
and 35 days). An average
maintenance dose of 145.7 =
83.5 mg/day (range: 1 - 500
mg/day) was reached. The ini-
tial and maintenance doses ad-
ministered in Poland were
higher than in Romania, regard-
less of the type of previous tre-
atment (Table 1). Across all
subgroups the average initial
dose in Poland exceeded the
one in Romania by a factor of
1.8, and the average mainte-
nance dose was higher by a
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factor of 1.5. The lower doses
in Romania cannot be explained
by the larger percentage of
young children and the lower
average age of patients in this
country alone. On the contrary,
the same findings were ob-
served in all subsets of patients
defined by age (Table 1).

Seizure Control

The seizure frequency per 28
days decreased from a mean of
4.6 (95% CI: 3.8 - 5.4) during
the retrospective assessment
to 1.6 (95% CI: 1.2 - 2.1) in
the observational period after
the initiation of the treatment
with the new lamotrigine for-

Table 1: Maintenance dose in mg/day (mean £ SD) by country and pre-
vious treatment (number of valid cases in brackets) and by country and age

Poland

Romania

LTG monotherapy
LTG add-on therapy
Other AED than LTG
No previous LTG

219.3 + 80.9 (N=61)
230.7 + 98.4 (N=74)
165.3 + 82.2 (N=468)
155.8 + 73.8 (N=48)

134.9 + 71.2 (N=77)

173.4 £ 79.1 (N=102)
107.1 + 63.9 (N=458)
105.8 + 58.2 (N=124)

11 years and younger
12-17 years
18-59 years

60 years and older

112.7 + 74.8 (N=122)
176.9 + 81.9 (N=117)
200.4 + 82.0 (N=350)
196.9 + 72.3 (N=24)

86.5 + 56.1 (N=234)
142.9 + 62.8 (N=137)
131.8 + 75.4 (N=302)

99.3 + 40.6 (N=37)

Almost 80% of those patients
with  previous lamotrigine
monotherapy and about 64%
with previous lamotrigine com-
bination therapy were changed
over to the same dose of the
new lamotrigine formulation,
while the dose was increased in
about 16% and 33%, respec-
tively.

In about 80% of the patients, a
twice daily dose regimen was
observed, while about 15% of
the patients in Romania and
only about 3% of patients in
Poland were administered la-
motrigine once daily. This is
possibly related to the higher
percentage of patients receiv-
ing lower doses. The remainder
of patients took lamotrigine
three times daily.

mulation. The mean intraindivi-
dual difference between the
prospective and the retrospec-

tive period was -5.7 (95% CI: -
6.8 - -4.6). Following a median
frequency of two seizures per
28 days during the retrospec-
tive assessment, a reduction of
the frequency to 0.3 seizures
per 28 days was observed. This
corresponded to an intra-indivi-
dual median decrease by three
seizures per 28 days, or by
75% of the baseline value. Dif-
ferences between the countries
were only negligible.

Before and during the study
patients with add-on treatment
(with or without lamotrigine)
had higher average seizure fre-
quencies than patients receiv-
ing no previous drug treat-
ment or monotherapy with or
without lamotrigine. The per-
centage of patients with more
than 5 seizures per 28 days de-
creased from 14.1% (95% CI:
12.4 - 16.1%) to 3.5% (95%
CI: 2.7 - 4.6 %). Furthermore,
the percentage of seizure-free
patients increased from 9.1%
(95% CI: 7.8 - 10.8%) to
40.6% (95% CI: 38.1 - 43.2%)
during the observational period
(Figure 1). The responder rate

Figure 1: Seizure frequency per 28 days during the retrospective baseline
and during the prospective treatment period
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Figure 2: Responder rate (% of patients with a >50% reduction in seizure
frequency) between retrospective baseline and prospective treatment period
by previous antiepileptic treatment (LTG=lamotrigine)
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More than 1000 patients
(75.4%) experienced a decrea-
se in seizure frequency by 50%
or more which is a commonly
considered response criterion
for seizure control for chronic
epilepsy. An increase of seizure
frequency was observed in 44
patients including six patients
who had no seizures during the
baseline period. According to
the global evaluation obtained
from the investigator at the fi-
nal examination, the efficacy
was rated as very good and
good in more than 90% of the
patients and as moderate or
poor in only less than 4% of
patients. This assessment was
largely comparable to the pa-
tient self-ratings.

Safety

In the retrospective 8-week ba-
seline period 166 of 1421 pa-
tients (11.7%; 95% CI: 10.1 -
13.5%) reported a total of 242
adverse drug reactions (ADR)

compared to 111 ADRs by 88
patients (6.2%; 95% CI: 5.1 -
7.6%) during the prospective
assessment. None of the ADRs
were classified as serious. No
systematic relationship be-
tween dose and ADR rate was
observed. The most frequently
reported ADRs were somno-
lence (1.3%), headache (1.7%),
and rash (1.0%). All other
ADRs appeared in less than 1%
of the participants. No rash oc-
curred in patients with previous
lamotrigine treatment. Rash
was only observed in patients
switched from other AEDs to
lamotrigine (14 events) or in
drug-naive patients (4 events).

The global tolerability was
rated by the investigator as very
good or good in about 95% of
the patients, comparable ra-
tings were given by the pa-
tients. The investigators thus
intended to continue the lamo-
trigine treatment beyond the
end of the observational period
in about 95% of patients.

Discussion

In this PMS study performed in
Poland and Romania informa-
tion regarding tolerability and
seizure control after transfer
to a new divisible lamotrigine
formulation (Plexxo®) was ob-
tained in more than 1400 pa-
tients. When discussing the re-
sults of an observational study
the methodological limitations
must be taken into account.
Due to absence of a control
group observational studies
cannot be used for the assess-
ment of efficacy of a drug. In
addition, the absence of a pro-
spective baseline hampers the
attribution of the observed
changes in seizure control to
the new drug. Nevertheless,
PMS studies are useful because
they show how the drug is used
in clinical practice and what the
outcome of such treatment is.
As more than 85% of the parti-
cipants were already on AEDs
(in 22% of the cases on an-
other lamotrigine preparation),
we focussed on switching to
and addition of our new lamo-
trigine preparation. In lamotri-
gine-naive patients, a low star-
ting dose and a gradual dose
escalation scheme was observed.
Those patients who were
on lamotrigine were switched
1:1 with subsequent slightly in-
creased maintenance dose. Our
scored tablet allows a better in-
dividual titration to the effec-
tive dose. The maintenance
doses of lamotrigine adminis-
tered in Poland were mainly in
the medium range of the re-
commendations of Summary of
Product Characteristics. In Ro-
mania, however, patients re-
ceived predominantly lower
doses (total and in mg/kg) which
interestingly did not seem to
result in lower seizure control
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compared to treatment with a
higher dose in Poland.

The ultimate goal of antiepilep-
tic drug treatment is seizure
freedom. During the retrospec-
tive 8-week period, only about
10% of patients were seizure-
free. Following the switch-over
and increase of dose in some
patients as described above
more than 40% were seizure
free during the 8-week obser-
vational period. Another benefit
was a lower proportion of cases
with five and more seizures.
These data should, however, be
interpreted cautiously as the
observational period was short,
in particular for those patients
with a low seizure frequency. In
controlled efficacy studies the
observation period is at least 3
months. In addition, patients
may have received increased
attention by their physicians
which by itself may have im-
proved compliance, well-feeling
and possibly seizure control -
independent of the specific pro-
perties of the new medication.

Our data show that switching
to the new drug from another
lamotrigine formulation is pos-
sible without harm. In this con-
text, it should be noted that
bioequivalence for both rate
and extent of absorption of the
new drug was in a the range
with a confidence interval of
95% to 108% which is a smal-
ler margin than the generally
accepted bioequivalence range
of 80% to 125% [4].

The most important fact is that
the switch was well tolerated
and less patients experienced
side effects as compared to
baseline. No rash was observed
in patients with prior lamotrigine
therapy.

Conclusions

This observational study de-
monstrated the clinical utility of
the new lamotrigine prepara-
tion as an antiepileptic drug in
patients with partial and gen-
eralised seizures receiving mono
and combination AED therapy.
Starting treatment and switch-
ing to the new divisible lamo-
trigine drug preparation im-
proved seizure control and was
not associated with increased
side effects. The study also
indicated that switching from
another lamotrigine preparation
to the new divisible lamotrigine
formulation is safe.
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