
Abstract. – BACKGOUND: Epilepsy is a re-
current chronic nervous system disease. A cor-
rect choice of antiepileptic drug is the key to con-
trol seizures and improve patient’s life quality.

AIM: To study the effectiveness and safety of
lamotrigine monotherapy for treatment of epilep-
sy, systemic evaluation was carried out on pub-
lished comparative trials between lamotrigine
and carbamazepine.

METHODS: The retrieval method referred to the
search strategy developed by Cochrane Epilepsy
Group and software Rev.Man 5 was used for META
analysis and forest plots.The Odds ratio (OR) was
selected as the effect size and funnel plot was
used to analyze the publication bias.

RESULTS: A total of 9 studies and 2269 cases
of patients were included in the analysis. There
was no significant difference between lamotrigine
and carbamazepine for treatment of epilepsy as
the OR was 1.17, 95% confidence interval (CI)
[0.88, 1.54]. However, lamotrigine had advantages
in the overall withdrawal rate and withdrawal rate
due to side effects as the ORs were 0.57, 95% CI
[0.47, 0.69]) and 0.41, 95% CI [0.32, 0.52].

CONCLUSIONS: Lamotrigine has certain ad-
vantages over carbamazepine for treatment of
epilepsy as it has less side effects and higher
tolerability. In addition, the quality of such clini-
cal trials should be further improved to have a
more comprehensive understanding.

Key Words:
Lamotrigine, Carbamazepine, Antiepileptic, Sys-

temic evaluation.

Introduction

Epilepsy is a recurrent chronic nervous system
disease. A correct choice of antiepileptic drug is
the key to control seizures and improve patient’s
life quality. There are monotherapy and polyther-
apy in epilepsy treatment. Monotherapy is gener-
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ally recommended1 because of absence of drug
interactions, better compliance and safe dose
control2,3. Recently, in addition to traditional
medicines like carbamazepine, a series of new
drugs were licensed for clinical use as monother-
apy and they drew a lot of attention on their safe-
ty and effectiveness.

Lamotrigine is a common antiepileptic drug
with broad-spectrum antiepileptic efficacy ap-
proved by FDA in 1994. It takes pharmacological
effects by inhibiting the excitability of voltage-
dependent sodium channels to stabilize nerve cell
membranes and reduce excitatory neurotransmit-
ter release4,5. Several comparative trials were car-
ried out between lamotrigine and carbamazepine
in different countries with various numbers of
patients6-9. However, it is very clear whether lam-
otrigine is superior to the traditional antiepileptic
drug carbamazepine.

Meta-analysis is a useful tool to combine these
results and reach a conclusion less influenced by
local findings than independent studies will be.
In this study, systemic evaluation was carried out
on clinical comparisons of lamotrigine with car-
bamazepine as monotherapy for epilepsy (partial
seizures, as well as generalized tonic-clonic
seizures) to better understand the effectiveness
and safety of lamotrigine and provide reliable ev-
idence for its clinical applications.

Materials and Methods

Inclusion, Exclusion Criteria
and Retrieval Strategy

Inclusion criteria: published randomized-con-
trolled trials about lamotrigine and carba-
mazepine as monotherapy for epilepsy. The defi-
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Results

General Information
Nine studies6-9,12-16 that met the criteria men-

tioned above were included in this study with a
total of 2269 cases. These studies were carried
out in the UK, USA, Italy, Australia and other
countries. The case inclusion criteria were de-
scribed in all researches and the cases were diag-
nosed clearly. The follow-up period lasted be-
tween 24 to 52 weeks. Four of the nine studies
adopted the double-blind design6,7,12,13, but not for
the other five. Only two studies12,13 described ran-
domization method and allocation concealment
methods. All the 9 studies provided information
about loss to follow up.

Efficacy Analysis

Seizures Recovery
All of the nine studies investigated the complete

remission of epilepsy. As between-study hetero-
geneity existed (p = 0.04, < 0.05), a random-effects
model was adopted. The pooled OR was 1.17
(95% CI [0.88, 1.54]) and it was not statistically
significant (Z = 1.09, p = 0.28), so we concluded
that there was no difference between lamotrigine
and carbamazepine in efficacy (see Figure 1).

Treatment Withdrawal
All the studies reported the events of treatment

withdrawal. No between-study heterogeneity ex-
isted according to test (p = 0.07 > 0.05), so a
fixed-effects model was employed in statistical
analysis. The pooled OR was 0.57 (95% CI
[0.47, 0.69]) and it was statistically significant (Z
= 5.82, p < 0.00001), so there was a significant
difference between the two drugs in withdrawal
rate and lamotrigine had a relatively lower rate
than carbamazepine (see Figure 2).

Treatment Withdrawal Due to Side Effects
All the studies described the events of treat-

ment withdrawal due to side effects. No between-
study heterogeneity was found according to test
(p = 0.45 > 0.05), so a fixed-effects model was
adopted. The pooled OR was 0.41 (95% CI
[0.32, 0.52]) and it was statistically significant (Z
= 7.34, p < 0.00001). It was concluded that sig-
nificant difference existed between the two drugs
in withdrawal rate due to side effects and lamot-
rigine had a lower rate than carbamazepine (see
Figure 3).

nition of epilepsy contains partial seizures and
generalized tonic-clonic seizures. Its type was di-
agnosed according to the reference developed by
the International League Against Epilepsy Com-
mission10. The following outcome measures were
calculated in the studies: (1) withdrawal rate,
which is defined as proportion of patients exiting
from the trial with any reason; (2) complete re-
mission rate during the treatment; (3) withdrawal
rate because of side effects.

Following studies were excluded: (1) before
and after cross-controlled trails of the two drugs;
(2) lamotrigine treatment while carbamazepine
monotherapy failed, or vice versa; (3) compara-
tive trails between carbamazepine monotherapy
and lamotrigine combined with other drugs, or
lamotrigine monotherapy and carbamazepine
combined with other drugs.

Retrieval method referred to the strategy de-
veloped by the Cochrane Epilepsy Group11. Ran-
domized controlled trials registered in Cochrane
Epilepsy Group, MEDLINE, EMBASE, Chinese
Biomedical Literature Database (CMB), Chinese
Cochrane Center RCT database were searched.

Quality Assessment and Data Extraction
Quality assessment was carried out in follow-

ing aspects: (1) the adequacy of random alloca-
tion method; (2) the degrees of random allocation
concealment; (3) whether in a blind fashion; (4)
evaluation on loss of follow up.

Following information was extracted: (1) gener-
al information: such as the subject of study, name
of the researchers and source of the literature. (2)
characteristics of the study: experimental design,
research measures, implementation methods, mea-
sures to prevent bias, and main results; (3) out-
come measures: follow up time, loss to follow up,
treatment withdrawal rate, side effects, total num-
ber of cases and number of various events.

Statistical Analysis
Rev.Man 5 provided by the Cochrane Collabo-

ration was used for META analysis and forest
plot. The Odds ratio (OR) was calculated as the
effect size and the 95% confidence interval (the
Confidence intervals, CI) was also provided. Chi-
square test was performed to determine the het-
erogeneity. If homogeneity existed (p > 0.05), a
fixed-effects model was used in analysis. If not (p
< 0.05), a random-effects model was employed.
Funnel plot was generated to determine publica-
tion bias. Principle of intention-to-treat was fol-
lowed during analysis of each efficacy indicator.
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Figure 1. Comparison results for complete remission Lamotrigine: LTG; Carbamazepine: CBZ.

Figure 2. Comparison results for withdrawal rate.

Figure 3. Comparison results for withdrawal rate due to side effects.

Publication Bias
A funnel plot was drawn and showed that all

the studies presented a symmetric distribution,
which proved that no publication bias exited (see
Figure 4).

Discussion

A total of 9 studies were included in the meta-
analysis according to above mentioned criteria
and no publication bias was found, which guar-
anteed no systematic bias for the conclusion.
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Three indicators of lamotrigine were analyzed:
complete remission rate, treatment withdrawal
rate and withdrawal rate due to side effects. The
complete remission rate is an important indicator
to reflect the effectiveness of antiepileptic drugs.
New antiepileptic drugs are usually considered to
have similar efficacy as traditional medicines.
The results of this study also demonstrated that
no difference in efficacy existed between lamot-
rigine and traditional drug carbamazepine in alle-
viating seizures. Patients may quit the treatment
due to ineffectiveness, side effects or both, so
withdrawal rate is a comprehensive index for
antiepileptic drug’ s efficacy and safety and it is
also recommended by International Epilepsy
Union Antiepileptic Drugs Committee as the
main indicator17. The results of this study showed
that lamotrigine had a lower withdrawal rate than
carbamazepine, so it could be concluded that its
efficacy was superior to carbamazepine and it
was worthy of promotion in clinical as a
monotherapy drug. Antiepileptic drugs usually
have many side effects, including moderate
symptoms such as rash, fatigue, headache, dizzi-
ness, gastrointestinal symptoms, and severe
symptoms such as ataxia and cognitive emotional
dysfunction. Therefore, side effects should be
considered as one of the major outcome mea-
sures. Withdrawal rate due to side effects were
calculated and the results showed that the rate of
lamotrigine was lower than carbamazepine, so
we concluded that lamotrigine had less side ef-
fects and higher tolerance.

As for methodological aspects, overall quality
of researches on lamotrigine and carbamazepine
is not very satisfying. Randomized controlled
trials should be improved in random methods

and blinding methods. Follow up time should be
extended to observe long-term effects of the
drugs. Future studies should further refine and
be well designed for different types of epilepsy.
The outcome measures currently adopted were
too simple to obtain more efficacy related infor-
mation. For example, quality of life has been
used to assess the efficacy and safety in recent
study18. Quality of life reflects antiepileptic
drugs more comprehensively and is worthy of
studying and learning in the future. However,
because of the limitation in the number of such
trials, quality of life can’t be included in this
study as an indicator.

Conclusions

Lamotrigine has certain advantages over the
carbamazepine in treatment of epilepsy. It has
less side effects and higher tolerability, so it’s
worthy of clinical promotion. Besides, the quali-
ty of related researches needs to be improved to
evaluate the clinical efficacy of lamotrigine more
comprehensively.
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Figure 4. Funnel plot.
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