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Introduction 
Epilepsy is one of the most common neurological 
conditions in the world, with almost 70 million 
affected people worldwide (1). The median inci-
dence of epilepsy was 50.4/100,000/year, while it 
was 45.0 for high-income countries and 81.7 for 
low- and middle-income countries (2, 3). Prema-
ture mortality in epilepsy was 8.8% yet it was 0.7% 
in normal population (4). Three fourths of the 
patients have treatable epilepsy and can lead near-

normal lives, yet 85% do not receive any treat-
ment at all (2).  
Leviteracetam (LEV) is one of the new antiepilep-
tic drugs while carbamazepine (CBZ) is a classical 
antiepileptic drugs (AED). A meta-analysis com-
paring LEV with other second-generation antiepi-
leptic drugs had been conducted; however, the 
comparison was indirect (5). LEV is a broad-
spectrum anti-epileptic drug with a safe profile (6, 
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is lacking. A literature review on the comparison of leviteracetam versus carbamazepine for patients with epilepsy was 
performed up to September 2013 using PubMed, EMBASE, the Cochrane Library and ISI web of science. Finally, 3 
randomized controlled trials (RCT) studies met the criteria on comparing the efficacy of leviteracetam versus carbam-
azepine for patients with epilepsy were included for meta-analysis. Stata 11.0 was used to analyze and summarize the 
respective data. Three RCTs met the entry criteria. The relative risk (RR) and 95% and the confidence interval (CI) of 
leviteracetam versus carbamazepine for 6- and 12-month seizure free intervals were 1.0 (0.91-1.10) and 0.97 (0.84-
1.13), respectively, for therapy discontinuation due to adverse events (AEs) were 0.62 (0.48-0.80) and 1.00 (0.94-2.05), 
respectively, and for withdrawal after 6- and 12-month treatment were 0.8 (0.64-0.99) and 0.87 (0.74-1.03), respective-
ly. The RR and 95% CI for occurrence of headache, fatigue, diarrhea, vertigo, nasopharyngitis, depression, weight gain 
and rash were 0.88 (0.73-1.06), 1.08(0.63-1.83), 1.23 (0.66-2.28), 0.92 (0.49-1.71), 0.85 (0.59-1.22), 2.15 (1.26-3.68), 0.69 
(0.45-1.04), 0.39 (0.23-0.68), respectively. The major outcomes such as rate of seizure freedom were similar between 
leviteracetam and carbamazepine. However, leviteracetam led to depression more frequently than carbamazepine, 
while carbamazepine caused rash more frequently. However, the limited numbers of available RCTs studies and in-
cluded patients in this study made our results less convincing and accurate.   
 
Keywords: Efficacy, Leviteracetam, Carbamazepine, Epilepsy, Meta-analysis 

 

 

 

http://ijph.tums.ac.ir/
mailto:djnlzxgzl@163.com


Li et al.: The Efficacy of Leviteracetam versus Carbamazepine … 

 

Available at:  http://ijph.tums.ac.ir                                                                                                        1617   

7). Among the side effects, tiredness (7.8%) and 
aggressiveness (5%) were the most common ones 
for of LEV. These were dose-related and the be-
havioral changes and even psychotic reactions 
were more commonly seen in younger patients (6, 
7). CBZ remains one of the most commonly used 
AEDs worldwide especially in adults. However, in 
the elderly and in male patients it is a potent in-
ducer of CYP450 system and is subject to auto 
induction with a considerably narrow therapeutic 
index (8-11).  
Dieter Schmidt reported that the introduction of 
new AEDs have significant advantages compared 
to the old AEDs, particularly due to the absence 
of severe hypersensitivity reactions and detri-
mental drug interactions mediated by enzyme-
induction in some new AEDs. However, well-
controlled trials of recent-onset epilepsy did not 
find any evidence that the new AEDs were supe-
rior to the old AEDs in efficacy (12). French et al. 
pointed out that in spite of some desirable charac-
teristics of new AEDs, they are much more ex-
pensive than standard drugs (13). Therefore, it is 
also important to determine whether the potential 
benefits are worth the additional cost.  
There have been some debates of the two drugs, 
which are more suitable for epileptic patients. For 
this reason, we conducted a meta-analysis of pub-
lished randomized controlled trials, comparing the 
efficacy represented by total withdrawal rate, the 
ADR-related withdrawal, the seizure-free rate, and 
different types of nervous system adverse events 
including headache, fatigue, diarrhea, vertigo, na-
sopharyngitis, depression, weight gain and rash 
after using two drugs of LEV and CBZ on pa-
tients with epilepsy.  
 

Methods 
 

Study characteristics 
Participants: patients with epilepsy. Interventions: 
two anti-epileptic drugs. Comparations: compar-
ing the efficacy of the two drugs--leviteracetam 
versus carbamazepine. Outcomes: the outcomes 
including: total withdrawal rate, the ADR-related 
withdrawal, the seizure-free rate, and different 
types of nervous system adverse events, such as 

headache, fatigue, diarrhea, vertigo, nasopharyngi-
tis, depression, weight gain and rash; the follow-
up duration was 12 months. 
 

Search strategy 
We searched all published articles included the 
two drugs in the databases MEDLINE, EMBASE, 
the COCHRANE library and ISI web of science 
(up to September 2013) by using the following 
keywords: (Epilepsy OR Seizure OR Epileptic Sei-
zures) AND (LEV OR Leviteracetam) AND (Car-
bamazepine OR CBZ) AND (RCT OR Random-
ized Controlled Trials). We also scanned the refer-
ence lists of all included studies for additional ref-
erences. We contacted the authors of included 
studies for additional eligible studies. There was 
no limitation regarding language and year. Two 
authors (Chengjuan J and Yayun W) reviewed the 
titles and abstracts of articles obtained from elec-
tronic databases respectively and decided which 
articles were eligible for full-text review. 

 

Inclusion and exclusion criteria 
We included RCTs that not only contained the 
therapy of LEV and CBZ, but also were double-
blinded or open-label, had been performed in 
newly diagnosed epileptic patients or patients with 
partial or generalized epilepsy. We did not restrict 
the age of the patients.  
We excluded studies if they explored only one of 
the two drugs, we also excluded repetitive articles, 
reviews, case-control studies and cohort studies 
and studies that were published as abstracts, let-
ters, or commentaries. 
 

Data extraction and quality assessment 
To obtain the important information about the 
included articles for the Meta analysis, we de-
signed a standard data abstraction form using ex-
cel 2003. Two authors, Chengjuan J and Yayun W 
(graduate students from Shandong University with 
a master degree), extracted data independently. 
When there was a controversy, they would discuss 
or resort to a librarian until consensus was 
reached. We extracted information on authors, 
journal, year of publication, country and region, 
study type, blinding, number of centers, sample 
size, age of patients, duration of follow-up, num-
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ber of people with 6-month and 1-year seizure 
free intervals, number of patients discontinued 
therapy due to adverse reactions, and number of 
patients with different adverse reactions. We ex-
tracted data on ITT (intention to treat) population 
or PP (per protocol) population properly. 
To assess the study quality, we used the five-point 
scale developed by Jadad et al. (14). They were 
assessed based on the following 3 aspects: ran-
domization (0-2 points), double blinding (0-2 
points) and withdrawals and dropouts (0-1 point). 
Scores ≤2 points indicated inferior quality of the 
study whereas scores ≥3 points supported the 
study with high quality.  
The final summarized data was performed by us-
ing Stata 11.0. 

 
Outcome measures 
In this meta-analysis, we measured the total with-
drawal rate, the ADR-related withdrawal, the sei-
zure-free rate, and different types of nervous sys-
tem adverse events. Zaccara reported that the 
classification of nervous system adverse events 
was divided into the following 5 broad classes: 
those affecting vigilance, those affecting the vesti-
bule-cerebellar system, those affecting the motor 
system (including Chorea Parkinsonism, tremor), 
cognitive impairment, and psychiatric and psycho-
logical adverse effects (including anxiety, depres-
sion, dissociation, hallucination, cognitive impair-
ment and behavioral disturbances) (15). There 
were still several uncertainties that needed clarifi-
cation regarding psychological and psychiatric 
AEs. First, the subjective measures could not be 
quantified. Second, different patients had different 
thresholds for the adverse effects. Third, patients 
were susceptible to the covert influence from in-
vestigators. Therefore, the analytical results of the 
psychological and psychiatric AEs might deviate 
from the actual outcomes. 
 

Analysis 
We extracted the number of patients that had re-
ceived LEV and CBZ therapies separately and the 
number of patients who had our desired observed 
measurements from each study.  

We used Stata version 11.0 to perform the meta-
analysis. The “metan” command in Stata was used 
to pool the OR across studies and generate a vis-
ual forest plot for inspection. We measured heter-
ogeneity in results across studies using the 
Cochran Q (significance <0.05) and I2 statistic (16, 
17). Our results indicated these studies were not 
homogeneous. When substantial heterogeneity 
was detected, the summary estimate was then cal-
culated according to DerSimonian and Laird ran-
dom-effects model (18). Otherwise, pooled esti-
mates were based on the fixed effects model. 
Sensitivity analysis was performed to assess the 
effects of selected study quality and clinical factors 
on the pooled outcome. 
Egger’s test and Begg’s test were used to assess 
the possibility of publication bias, and a funnel 
plot was usually applied for visual inspection (19, 
20). We considered the publication bias statisti-
cally significant when the P<0.05 for Egger’s or 
Begg’s tests. When it contained no less than 10 
included studies, publication bias could be evalu-
ated through Egger’s test and Begg’s test. 
Meta-regression is a method to assess the source 
of heterogeneity; however, it could not be evalu-
ated with less than 10 included studies (21). In 
other words, as the number of included studies 
was small, it would produce bias when using me-
ta-regression for analyzing the source of heteroge-
neity. Therefore, in this study we did not analyze 
the source of heterogeneity. 
 

Results 
 
Search results 
The initial search identified 174 articles. After ex-
amining the titles and abstracts, only 35 articles 
were retained for full review. Thirty-five studies 
met our criteria for detailed analysis. Figure 1 
shows the flow diagram for identifying the articles 
that were included in our final analysis. The 3 
studies that met the inclusion criteria are summa-
rized in Table 1. A total of 1696 epileptic patients 
were in the included studies. 
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Fig. 1: Flow diagram of the literature search and trial 
selection process 

 

Study characteristics and quality assessment 
Four studies were potentially suitable for this 
analysis. Only 3 studies are finally included, as we 
were not able to obtain detailed information re-
garding the fourth study (22). Characteristics of 
the 3 selected studies are presented in Table 1. All 
3 studies were published from 2007 to 2013 and 
they were all RCTs. One study was conducted in 
Italy (23), one in European countries and Aus-
tralia (24), and one in European countries and 
South Africa (25). The follow-up duration was 12 
months. All included patients were adults. The 
sample sizes of these studies ranged from 128 to 
996. The eligible patients for two studies were pa-
tients with newly diagnosed epilepsy (23, 24), and 
one patient with late post-stroke seizures (23). 

Table 1: Characteristics of the trials included in this meta-analysis 

 
Reference 

 
No. of  

sample size 
Eligible patients 

 
Daily dose 

 
Maximum dose 

 
Follow-up 
duration 

25 
 
 

576 
 
 

patients with newly 
diagnosed epilepsy 

LEV 1000 mg/day 
 CBZ 400 mg /day 

LEV 3000 mg/day, 
CBZ 1200 mg/day 

12 months 
 
 

23 
 
 

128 
 
 

Patients  
with Late Poststroke 

Seizures 

LEV 1000 mg/day 
 CBZ 600 mg /day 

LEV 3000 mg/day, 
CBZ 1600 mg/day 

12 months 
 
 

24 
 
 

992* 
 
 

patients with newly 
diagnosed epilepsy 

LEV 1000 mg/day 
 CBZ 600 mg /day 

LEV 3000 mg/day, 
CBZ 1600 mg/day 

12 months 
 
 

*only include CBZ stratum, VPA stratum not included 

 
Brodie et al. proved that with increasing doses of 
LEV and CBZ, the rate of seizure freedom was 
higher. Consoli et al. summarized the number and 
percentage of abnormal EEGs, neuropsychologi-
cal findings and number of patients with recur-
rence of seizures (23). Trinka et al. reported the 
quality of life, time to first seizure for focal sei-
zures and generalized seizures, treatment with-
drawal rate and seizure freedom rate of focal sei-
zures and generalized seizures independently and 
separately recorded the number of patients with 
drug-related AEs, severe AEs, and serious AEs 
(24). 

The quality of the RCTs was assessed according to 
the Jadad scale for quality. Outcome of quality 
assessment of RCTs are shown in Table 2. Only 
one study scored five points (25), the others 
scored 3 (23, 24). The scores implied that articles 
included in this meta-analysis were of high quality. 
As in the report, we included three eligible studies. 
The number of included studies was too small to 
perform analysis of bias of each study. If we ana-
lyze the risk of bias of each study, the results were 
unstable and believable. 
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Outcomes 
1. Estimates of patients with seizure-freedom 
(Fig. 2) 
Information on seizure-free intervals for 6 months 
information was available for 1696 patients in all 3 
trials. The common estimated risk ratio (RR) was 
1.00 (95% CI: 0.91-1.10), favoring neither LEV 
nor CBZ, and was not statistically significant 
(P=0.995). Meanwhile there was evidence of 

moderate heterogeneity between trials (I2=52.4%, 
P=0.122). 
Three studies including 1696 participants, re-
ported seizure-freedom for 12 months. The 
pooled estimated risk ratio (RR) was 0.97 (95% 
CI: 0.84-1.13), also favoring LEV but without sta-
tistical significance (P=0.725). However quantita-
tive heterogeneity was observed between trials 
(I2=73.8%, P=0.022). 

 
Table 2: Outcome of quality assessment of RCTs by Jadad Scale 

 

Reference 
 

Randomization 
 

Double Blinding Withdrawals 
and Dropouts 

Total 
Scores 

25 2 2 1 5 
23 2 0 1 3 
24 2 0 1 3 

 

 
 

Fig. 2: Forrest plot for patients of seizure-freedom and those who had discontinued treatment due to AEs (SF is on 
behalf of seizure-freedom while AEs stands for adverse events) 

 
2. Patients discontinued therapy due to AEs 
Data comparing patients who had discontinued 
therapy due to AEs between LEV and CBZ was 
available in all included studies. The final pooled 

estimated risk ratio (RR) was 0.62 (95% CI: 0.48-
0.80), favoring LEV with statistical significance 

(P≦0.001). 

NOTE: Weights are from random effects analysis

.

.

.

2.1  6-month SF

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka (2013)

Subtotal  (I-squared = 52.4%, p = 0.122)

2.2  12-month SF

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka  (2013)

Subtotal  (I-squared = 73.8%, p = 0.022)

2.3  Discontinued therapy due to AEs

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka  (2013)

Subtotal  (I-squared = 9.4%, p = 0.332)

ID

Study

1.00 (0.89, 1.12)

1.08 (0.96, 1.22)

0.93 (0.83, 1.03)

1.00 (0.91, 1.10)

0.94 (0.80, 1.10)

1.11 (0.97, 1.26)

0.89 (0.79, 1.00)

0.97 (0.84, 1.13)

0.75 (0.52, 1.08)

0.80 (0.19, 3.42)

0.52 (0.38, 0.72)

0.62 (0.48, 0.80)

RR (95% CI)

190/285

49/52

267/464

506/801

142/285

49/52

234/464

425/801

41/285

3/62

48/489

92/836

LEV

Events,

194/291

47/54

298/480

539/825

155/291

46/54

272/480

473/825

56/291

4/66

94/499

154/856

CBZ

Events,

32.98

30.99

36.03

100.00

30.42

34.10

35.48

100.00

43.29

3.20

53.50

100.00

Weight

%

1.00 (0.89, 1.12)

1.08 (0.96, 1.22)

0.93 (0.83, 1.03)

1.00 (0.91, 1.10)

0.94 (0.80, 1.10)

1.11 (0.97, 1.26)

0.89 (0.79, 1.00)

0.97 (0.84, 1.13)

0.75 (0.52, 1.08)

0.80 (0.19, 3.42)

0.52 (0.38, 0.72)

0.62 (0.48, 0.80)

RR (95% CI)

190/285

49/52

267/464

506/801

142/285

49/52

234/464

425/801

41/285

3/62

48/489

92/836

LEV

Events,

  
1.186 1 5.37

http://ijph.tums.ac.ir/


Li et al.: The Efficacy of Leviteracetam versus Carbamazepine … 

 

Available at:  http://ijph.tums.ac.ir                                                                                                        1621   

No significant difference was shown between 
LEV and CBZ with respect to seizure freedom for 
6 months or 12 months. Fewer LEV treated pa-
tients discontinued therapy due to AEs (RR: 0.62; 
95% CI: 0.48-0.80). 
 
3. Estimates of treatment withdrawal and pa-
tients with at least one AE (Fig. 3) 
Data of two trials was available on treatment with-
drawal for 6 months including 1568 patients. The 
pooled estimated risk ratio (RR) was 0.80 (95% 
CI: 0.64-0.99), favoring LEV. Moreover, there was 
no indication of heterogeneity between the in-
cluded two trials (I2=0.0%, P=0.624). 
As for treatment withdrawal for 12 months, all 
three trials were included. The estimates of pooled 

RR was 0.87 (95% CI: 0.74-1.03), favoring LEV; 
however, without statistical significance (P=0.110). 
No sign of heterogeneity between studies was 
found (I2=0.0%, P=0.992). 
The outcome with patients with at least one AEs, 
estimates of pooled RR was 1.00 (95%CI: 0.94-
1.05), favoring neither LEV nor CBZ, and the re-
sults were not statistically significant (P=0.889). 
No evidence of heterogeneity between studies was 
observed (I2=0.0%, P=0.992). 
LEV appeared to be associated with a lower rate 
of treatment withdrawal for 6 months compared 
to CBZ (RR: 0.80; 95% CI: 0.64-0.99). As for 
treatment withdrawal for 12 months and risk for 
patients with at least one AE, no significant differ-
ence was detected.  

 

 
 

Fig. 3: Forrest plot for treatment withdrawal and patients with at least one AE 

 
4. Estimates of several kinds of AEs (Fig. 4 & 
Fig.5) 
Three studies reported the following four types of 
adverse events: headache, fatigue, diarrhea, and 

vertigo. The pooled estimates indicated that there 
was no significant difference regarding the fre-
quency of headaches, fatigue, diarrhea, and vertigo 
between patients treated with LEV and CBZ. The 

.

.

.

3.1  Treatment w ithdraw al for 6 months

M.J. Brodie  (2007)

Eugen Trinka (2013)

Subtotal  (I-squared = 0.0%, p = 0.624)

3.2  Treatment w ithdraw al for 12months

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka (2013)

Subtotal  (I-squared = 0.0%, p = 0.992)

3.3  Patients w ith at least one AE

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka (2013)

Subtotal  (I-squared = 0.0%, p = 0.725)

ID

Study

0.73 (0.49, 1.10)

0.83 (0.64, 1.06)

0.80 (0.64, 0.99)

0.86 (0.63, 1.16)

0.89 (0.41, 1.90)

0.88 (0.71, 1.08)

0.87 (0.74, 1.03)

0.99 (0.91, 1.07)

0.85 (0.53, 1.37)

1.01 (0.94, 1.09)

1.00 (0.94, 1.05)

RR (95% CI)

34/237

87/464

121/701

58/237

10/62

117/464

185/763

227/285

20/62

359/489

606/836

LEV

Events,

46/235

109/480

155/715

67/235

12/66

138/480

217/781

235/291

25/66

362/499

622/856

CBZ

Events,

30.12

69.88

100.00

31.36

5.42

63.22

100.00

37.81

3.94

58.26

100.00

Weight

%

0.73 (0.49, 1.10)

0.83 (0.64, 1.06)

0.80 (0.64, 0.99)

0.86 (0.63, 1.16)

0.89 (0.41, 1.90)

0.88 (0.71, 1.08)

0.87 (0.74, 1.03)

0.99 (0.91, 1.07)

0.85 (0.53, 1.37)

1.01 (0.94, 1.09)

1.00 (0.94, 1.05)

RR (95% CI)

34/237

87/464

121/701

58/237

10/62

117/464

185/763

227/285

20/62

359/489

606/836

LEV

Events,

  
1.413 1 2.42
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pooled RR estimates for headache was 0.88 
(95%CI: 0.73-1.06), for fatigue 1.08 (95% CI: 
0.63-1.83), for diarrhea 1.23 (95%CI: 0.66-2.28), 
and for vertigo it was 0.92 (95% CI: 0.49-1.72). 
No quantitative heterogeneity was observed ex-
cept for fatigue (I2=69.1%, P=0.039).  
Two studies involved the following additional ad-
verse events: nasopharyngitis, depression, weight 
gain, and rash. No significant difference was de-
tected on following two adverse events: naso-
pharyngitis (P=0.380) and weight gain (P=0.078). 

The RR estimates for nasopharyngitis was 0.85 
(95% CI: 0.59-1.22) and for weight gain 0.69 (95% 
CI: 0.45-1.04). The pooled estimates showed that 
LEV caused depression more frequently than 
CBZ (RR: 2.15; 95% CI: 1.26-3.68), with no het-
erogeneity (I2=0.0%) and it was statistically signif-
icant (P=0.005). However, LEV led to a lower 
rate of rash than CBZ (RR: 0.39; 95% CI: 0.23-
0.68), with no heterogeneity (I2=0.0%) and statis-
tical significance (P=0.001). 

 

 
 

Fig. 4: Forrest plot for four adverse events: headache, fatigue, diarrha, vertigo 
 

NOTE: Weights are from random effects analysis

.

.

.

.

4.1  Headache

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka (2013)

Subtotal  (I-squared = 0.0%, p = 0.639)

4.2  Fatigue

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka (2013)

Subtotal  (I-squared = 69.1%, p = 0.039)

4.3   Diarrha

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka (2013)

Subtotal  (I-squared = 41.9%, p = 0.179)

4.4  Vertigo

M.J. Brodie  (2007)

D. Consoli (2012)

Eugen Trinka (2013)

Subtotal  (I-squared = 30.1%, p = 0.239)

ID

Study

0.81 (0.60, 1.10)

2.08 (0.19, 22.22)

0.92 (0.73, 1.17)

0.88 (0.73, 1.06)

1.17 (0.80, 1.72)

7.27 (0.93, 57.06)

0.79 (0.60, 1.05)

1.08 (0.63, 1.83)

1.13 (0.62, 2.05)

7.27 (0.93, 57.06)

0.97 (0.52, 1.79)

1.23 (0.66, 2.28)

1.18 (0.57, 2.43)

5.19 (0.26, 105.56)

0.65 (0.35, 1.21)

0.92 (0.49, 1.71)

RR (95% CI)

59/285

2/52

101/489

162/826

47/285

7/52

74/489

128/826

21/285

7/52

19/489

47/826

15/285

2/52

16/489

33/826

LEV

Events,

74/291

1/54

112/499

187/844

41/291

1/54

95/499

137/844

19/291

1/54

20/499

40/844

13/291

0/54

25/499

38/844

CBZ

Events,

38.36

0.62

61.03

100.00

44.21

5.92

49.87

100.00

46.46

8.18

45.36

100.00

43.63

4.10

52.27

100.00

Weight

%
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Fig. 5: Forrest plot for another four adverse events: nasopharyngitis, depression, weight gain, rash 

 

Discussion 
 
The number of included studies is small. The pos-
sible reasons are as follows: Firstly, we had strict 
inclusion and exclusion criteria to guarantee the 
quality of this report. Secondly, LEV is a novel 
anti-epileptic drug, and there are few studies com-
paring LEV and CBZ. Thirdly, the number of 
RCT is small; the number of included RCT is 
smaller. We have searched all possible studies to 
find only 3 eligible RCT for our report. 
Based on pooled estimates from this meta-analysis, 
we concluded that LEV had significant advantages 
in patients who had discontinued therapy due to 
AEs and treatment withdrawal for 6-month com-
pared to CBZ. LEV appeared to be more effective 
for 12-month seizure freedom and lead to lower 
treatment withdrawal for 12-month compared to 
CBZ. However, no statistically significant differ-
ence was found. Regarding seizure freedom for 6-

month and the number and rate of patients with 
at least one AE, there was no difference observed 
between LEV and CBZ. LEV and CBZ brought 
about almost similar rates of seizure freedom for 
6-month or 12-month, i.e., there was no major 
difference between the 2 drugs regarding the main 
outcomes. This was consistent with several studies 
(22, 24-26). Moreover, when the participants were 
adults with post-stroke partial and generalized 
tonic-clonic seizures, LEV and CBZ were still 
equally efficacious (23). When it comes to treat-
ment withdrawal for 6-month, LEV is slightly su-
perior to CBZ. The pooled estimates of this analy-
sis favored LEV as it could decrease the number 
of participants who discontinued therapy due to 
AEs and treatment withdrawal.  
The adverse events were difficult to compare be-
tween studies because of several factors such as 
lack of standardized descriptions of adverse 
events, objective quantifiable measures and sever-

.

.

.

.

5.1  Nasopharyngitis

M.J. Brodie  (2007)

Eugen Trinka (2013)

Subtotal  (I-squared = 0.0%, p = 0.561)

5.2  Depression

M.J. Brodie  (2007)

Eugen Trinka (2013)

Subtotal  (I-squared = 0.0%, p = 0.320)

5.3  Weight gain

M.J. Brodie  (2007)

Eugen Trinka (2013)

Subtotal  (I-squared = 14.4%, p = 0.280)

5.4  Rash

M.J. Brodie  (2007)

Eugen Trinka (2013)

Subtotal  (I-squared = 0.0%, p = 0.342)

ID

Study

0.95 (0.57, 1.58)

0.77 (0.46, 1.28)

0.85 (0.59, 1.22)

3.06 (1.23, 7.61)

1.73 (0.88, 3.39)

2.15 (1.26, 3.68)

0.48 (0.22, 1.05)

0.80 (0.49, 1.32)

0.69 (0.45, 1.04)

0.54 (0.23, 1.26)

0.32 (0.15, 0.66)

0.39 (0.23, 0.68)

RR (95% CI)

26/285

24/489

50/774

18/285

22/489

40/774

9/285

26/489

35/774

8/285

9/489

17/774

LEV

Events,

28/291

32/499

60/790

6/291

13/499

19/790

19/291

33/499

52/790

15/291

29/499

44/790

CBZ

Events,

46.66

53.34

100.00

31.57

68.43

100.00

36.53

63.47

100.00

34.08

65.92

100.00

Weight

%

0.95 (0.57, 1.58)

0.77 (0.46, 1.28)

0.85 (0.59, 1.22)

3.06 (1.23, 7.61)

1.73 (0.88, 3.39)

2.15 (1.26, 3.68)

0.48 (0.22, 1.05)

0.80 (0.49, 1.32)

0.69 (0.45, 1.04)

0.54 (0.23, 1.26)

0.32 (0.15, 0.66)

0.39 (0.23, 0.68)

RR (95% CI)

26/285

24/489

50/774

18/285

22/489

40/774

9/285

26/489

35/774

8/285

9/489

17/774

LEV

Events,

  
1.131 1 7.61

http://ijph.tums.ac.ir/


Iranian J Publ Health, Vol. 43, No.12, Dec 2014, pp. 1616-1626 

1624                                                                                                      Available at:    http://ijph.tums.ac.ir                                                                                                           

ity of most complaints not considered in reports, 
and the variation in methods for data collecting 
consisted of the difficulties (27). In this meta-
analysis, we selected 8 kinds of AEs to compare 
the differences between LEV and CBZ.  
Wieshmann thought that LEV had a different side 
effect profile than older AEDs. In the study, the 
AEs were reported by patients themselves. More-
over, the observation should be further tested by 
randomized studies (28). ADs of antiepileptic 
drugs involved changes in hematology and chem-
istry, hypersensitivity, infection, behavioral symp-
toms, changes in cognition, accidents and deaths, 
changes in sleep patterns, weight change, and so 
on. LEV was considered to have significant ad-
vantages over CBZ regarding cognitive functions 
(23,26,29). One study researched current antiepi-
leptic drugs on quality of life (QOL) of epileptic 
patients to conclude that patients treated with 
LEV obtained higher QOL scores than patients 
treated with CBZ (30). Another study conducted 
in Korea showed that patients with drug-
refractory epilepsy demonstrated that LEV intake 
resulted in significant improvement in QOL(31). 
Bachmann et al. discovered that patients treated 
with LE V monotherapy had lower platelet counts 
than patients on CBZ monotherapy, with no dif-
ference in Hb or WBC (32). Further studies 
should focus on the mechanism by which LEV 
might affect thrombocyte count or function. In 
2003, a review analyzing randomized, controlled 
clinical trials showed that LEV appeared to be a 
weight neutral AED (33). Recently, through a ret-
rospective observational study, Pickrell et al. 
pointed out that LEV was associated with signifi-
cant weight gain, and CBZ was not associated 
with significant weight changes (34). There is great 
debate on weight change.  
We did not find strong evidence that CBZ was 
more likely to induce AEs such as headaches, fa-
tigue, diarrhea, vertigo, nasopharyngitis and 
weight gain than LEV. However, LEV was associ-
ated with a higher rate of depression, while CBZ 
appeared to cause a higher rate of rash. 
In this meta-analysis, we included as many differ-
ent AEs as possible to obtain as much detail on 
adverse effects of antiepileptic drugs as possible. 

In fact, different studies contained varied AEs 
making it difficult to collect the data we needed. 
We finally selected 8 types of ADs to be included 
in this meta-analysis. The pooled estimates indi-
cated that LEV was more inclined to result in de-
pression while CBZ could cause rash more fre-
quently. Currently, a lot of controversy exists on 
the relationship between depression and antiepi-
leptic drugs. On the one hand, depression is one 
of the considerable reasons that require with-
drawal of LEV (28, 35, 36). On the other hand, 
LEV intake has been shown to improve de-
pression (31). CBZ was always considered effec-
tive in depression, with great improvements in 
major depressive disorders (37-39). Analysis of the 
included three RCTs demonstrated that the effect 
of CBZ on depression was more satisfying than 
that of LEV, which corresponded to the studies 
above. To clarify the existing controversy regard-
ing depression due to LEV, a large RCT is still 
needed. The results of this study on rash were in 
agreement with the study by H. Arif that showed 
that rash rates were higher with CBZ than LEV 
(40). This could be explained by the theory that 
LEV can decrease the incidence of hypersensitiv-
ity. In addition, LEV seemed to be the better 
choice when patients were anxious regarding 
headache, vertigo, nasopharyngitis, and weight 
gain. However, no evidence with statistical signifi-
cance was found. CBZ could probably be recom-
mended when patients worry about fatigue and 
diarrhea, even though there is no data with to sup-
port this.  
 

Conclusion 
 
The major outcomes such as rate of seizure free-
dom were similar between LEV and CBZ. How-
ever, LEV led to depression more frequently than 
CBZ, while CBZ caused rash more frequently. 
LEV seemed to be the better choice when pa-
tients were anxious regarding headache, vertigo, 
nasopharyngitis, and weight gain. CBZ could 
probably be recommended when patients worry 
about fatigue and diarrhea.  
The deficiencies of this analysis are as follows:  
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1. The number of included RCTs studies and 
patients are inadequate, which makes the re-
sults less convincing and accurate. 
2. Lack of uniform criteria and quantitative 
evaluation for adverse events of antiepileptic 
drugs makes it difficult to collect data on 
ADs and to conclude accurate results.  

Therefore, a quantitative criterion for the selection 
of ADs in epileptic patients is needed. 

 

Ethical considerations  
 
Ethical issues (Including plagiarism, Informed 
Consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc) have been completely observed 
by the authors.   

 

Acknowledgement 
 
The study was supported by Natural Science 
Foundation of Shandong Province (ZR2010H-
M060). The authors declare that they have no 
conflicts of interest. 
 

References 
 
1. Ngugi AK, Bottomley C, Kleinschmidt I, Sander 

JW, Newton CR (2010). Estimation of the 
burden of active and life-time epilepsy: a meta-
analytic approach. Epilepsia, 51(5): 883-90. 

2. Kale R (2002). The Treatment Gap. Epilepsia, 
43(suppl.6): 31-3. 

3. Ngugi AK, Kariuki SM, Bottomley C, Klein-
schmidt I, Sander JW, Newton CR (2011). In-
cidence of epilepsy: a systematic review and 
meta-analysis. Neurology, 77 (10): 1005-12. 

4. Fazel S, Wolf A, Långström N, Newton CR, 
Lichtenstein P (2013). Premature mortality in 
epilepsy and the role of psychiatric comorbid-
ity: a total population study. Lancet, 382(9905): 
1646-54. 

5. Otoul C, Arrigo C, van Rijckevorsel K, French JA 
(2005). Meta-analysis and indirect comparisons 
of levetiracetam with other second-generation 
antiepileptic drugs in partial epilepsy. Clin Neu-
ropharmacol, 28(2): 72-8. 

6. Lagae L, Buyse G, Ceulemans B (2005). Clinical 

experience with levetiracetam in childhood 
epilepsy: an add-on and mono-therapy trial. 
Seizure, 14(1): 66-71. 

7. Verrotti A, D'Adamo E, Parisi P, Chiarelli F, Cu-
ratolo P (2010). Levetiracetam in childhood 
epilepsy. Paediatr Drugs, 12(3): 177-86. 

8. Bialer M, Levy RH, Perucca E (1998). Does car-
bamazepine have a narrow therapeutic plasma 
concentration range? Ther Drug Monit, 20(1): 
56-9. 

9. Landmark CJ, Fossmark H, Larsson PG, Rytter E, 
Johannessen SI (2011). Prescription patterns 
of antiepileptic drugs in patients with epilepsy 
in a nation-wide population. Epilepsy Res, 95(1-
2): 51-9. 

10. Potter JM, Donnelly A (1998). Carbamazepine-
10,11-epoxide in therapeutic drug monitoring. 
Ther Drug Monit, 20(6): 652-7. 

11. So EL, Ruggles KH, Cascino GD, Ahmann PA, 
Weatherford KW(1994). Seizure exacerbation 
and status epilepticus related to carbamaze-
pine-10,11-epoxide. Ann Neurol, 35(6): 743-6. 

12. Schmidt D (2011). Efficacy of New Antiepileptic 
Drugs. Epilepsy Currents, 11(1): 9-11. 

13. French JA, Kanner AM, Bautista J, Abou-Khalil 
B, Browne T, Harden CL, et al (2004). Effi-
cacy and tolerability of the new antiepileptic 
drugs I: Treatment of new onset epilepsy: Re-
port of the Therapeutics and Technology As-
sessment Subcommittee and Quality Standards 
Subcommittee of the American Academy of 
Neurology and the American Epilepsy Society. 
Neurology, 62(8): 1252-60. 

14. Jadad AR, Moore RA, Carroll D, Jenkinson C, 
Reynolds DJ, Gavaghan DJ, et al (1996). As-
sessing the  Quality  of  Reports  of  Random-
ized clinical trials: is blinding necessary? Con-
trolled Clinical Trials, 17(1): 1-12. 

15. Zaccara G, Gangemi PF, Cincotta, M (2008). 
Central nervous system adverse effects of new 
antiepileptic drugs: A meta-analysis of placebo-
controlled studies. Seizure, 17(5): 405-21. 

16. Higgins JP, Thompson SG, Deeks JJ, Altman 
DG (2003). Measuring inconsistency in meta-
analyses. BMJ, 327(7414): 557-60. 

17. Higgins JP, Thompson SG (2002). Quantifying 
heterogeneity in a meta-analysis. Stat Med, 
21(11): 1539-58. 

18. DerSimonian R, Laird N (1986). Meta-analysis in 
clinical trials. Control Clin Trials, 7(3):177-88. 

19. Begg CB, Mazumdar M (1994). Operating charac-

http://ijph.tums.ac.ir/
http://www.ncbi.nlm.nih.gov/pubmed?term=Jadad%20AR%5bAuthor%5d&cauthor=true&cauthor_uid=8721797
http://www.ncbi.nlm.nih.gov/pubmed?term=Moore%20RA%5bAuthor%5d&cauthor=true&cauthor_uid=8721797
http://www.ncbi.nlm.nih.gov/pubmed?term=Carroll%20D%5bAuthor%5d&cauthor=true&cauthor_uid=8721797
http://www.ncbi.nlm.nih.gov/pubmed?term=Jenkinson%20C%5bAuthor%5d&cauthor=true&cauthor_uid=8721797
http://www.ncbi.nlm.nih.gov/pubmed?term=Reynolds%20DJ%5bAuthor%5d&cauthor=true&cauthor_uid=8721797
http://www.ncbi.nlm.nih.gov/pubmed?term=Gavaghan%20DJ%5bAuthor%5d&cauthor=true&cauthor_uid=8721797
http://www.ncbi.nlm.nih.gov/pubmed?term=Altman%20DG%5bAuthor%5d&cauthor=true&cauthor_uid=12958120
http://www.ncbi.nlm.nih.gov/pubmed?term=Altman%20DG%5bAuthor%5d&cauthor=true&cauthor_uid=12958120
http://www.ncbi.nlm.nih.gov/pubmed?term=Mazumdar%20M%5bAuthor%5d&cauthor=true&cauthor_uid=7786990


Iranian J Publ Health, Vol. 43, No.12, Dec 2014, pp. 1616-1626 

1626                                                                                                      Available at:    http://ijph.tums.ac.ir                                                                                                           

teristics of a rank correlation test for publi-
cation bias. Biometrics, 50(4): 1088-101. 

20. Egger M, Davey Smith G, Schneider M, Minder 
C (1997). Bias in metaanalysis detected by a 
simple, graphical test. BMJ, 315(7109): 629-34. 

21. Thompson SG, Higgins JP (2002). How should 
meta-regression analyses be undertaken and in-
terpreted? Stat Med, 21(11): 1559-73. 

22. Hakami T, Todaro M, Petrovski S, Macgregor L, 
Velakoulis D, Tan M, et al (2012) . Substitution 
Monotherapy With Levetiracetam vs Older 
Antiepileptic Drugs: A Randomized Compara-
tive Trial. Arch Neurol, 69(12): 1563-71. 

23. Consoli D, Bosco D, Postorino P, Galati F, Plas-
tino M, Perticoni GF, et al (2012). Levetirace-
tam versus carbamazepine in patients with late 
poststroke seizures: a multicenter prospective 
randomized open-label study (EpIC Project). 
Cerebrovasc Dis, 34(4): 282-9. 

24. Trinka E, Marson AG, Van Paesschen W, 
Kälviäinen R, Marovac J, Duncan B, et al 
(2013). KOMET: an unblinded, randomised, 
two parallel-group, stratified trial comparing 
the effectiveness of levetiracetam with con-
trolled-release carbamazepine and extended-re-
lease sodium valproate as monotherapy in pa-
tients with newly diagnosed epilepsy. J Neurol 
Neurosurg Psychiatry, 84(10): 1138-47. 

25. Brodie MJ, Perucca E, Ryvlin P, Ben-Menachem 
E, Meencke HJ (2007). Comparison of le-
vetiracetam and controlled-release carbamaze-
pine in newly diagnosed epilepsy. Neurology, 
68(6): 402-8. 

26. Helmstaedter C, Witt JA (2010). Cognitive out-
come of antiepileptic treatment with levetirace-
tam versus carbamazepine monotherapy: a 
non-interventional surveillance trial. Epilepsy 
Behav, 18(1-2): 74-80. 

27. Zhang LL, Zeng LN, Li YP (2011). Side effects 
of phenobarbital in epilepsy: a systematic re-
view. Epileptic Disord, 13(4): 349-65. 

28. Wieshmann UC, Tan GM, Baker G (2011). Self-
reported symptoms in patients on antiepileptic 
drugs in monotherapy. Acta Neurologica Scandi-
navica, 124(5): 355-8. 

29. Tumay Y, Altun Y, Ekmekci K, Ozkul Y (2013). 
The effects of levetiracetam, carbamazepine, 
and sodium valproate on P100 and P300 in 
epileptic patients. Clin Neuropharmacol, 36(2): 
55-8. 

30. Rudakova IG, Morozova OS, Kotov AS (2008). 
Impact of the current antiepileptic drugs on 
quality of life of epileptic patients. Zh Nevrol 
Psikhiatr Im S S Korsakova, Suppl 3: 36-40. 

31. Lee JJ, Song HS, Hwang YH, Lee HW, Suh CK, 
Park SP (2011). Psychiatric symptoms and 
quality of life in patients with drug-refractory 
epilepsy receiving adjunctive levetiracetam 
therapy. J Clin Neurol, 7(3): 128-36. 

32. Bachmann T, Bertheussen KH, Svalheim S, 
Rauchenzauner M, Luef G, Gjerstad L, et al 
(2011). Haematological side effects of antiepi-
leptic drug treatment in patients with epilepsy. 
Acta Neurol Scand, 124(Suppl 191): 23-7. 

33. Gidal BE, Sheth RD, Magnus L, Herbeuval AF 
(2003). Levetiracetam does not alter body 
weight: analysis of randomized, controlled clin-
ical trials. Epilepsy Res, 56(2): 121-6. 

34. Pickrell WO, Lacey AS, Thomas RH, Smith PE, 
Rees MI (2013). Weight change associated 
with antiepileptic drugs. J Neurol Neurosurg Psy-
chiatry, 84(7): 796-9. 

35. Mohanraj R, Parker PG, Stephen LJ, Brodie MJ 
(2005). Levetiracetam in refractory epilepsy: a 
prospective observational study. Seizure, 14(1): 
23-7. 

36. Stephen LJ, Kelly K, Parker P, Brodie MJ (2011). 
Levetiracetam monotherapy--outcomes from 
an epilepsy clinic. Seizure, 20(7): 554-7. 

37. Weisler RH, Hirschfeld R, Cutler AJ, Gazda T, 
Ketter TA, Keck PE, et al (2006). Extended-
release carbamazepine capsules as monother-
apy in bipolar disorder : pooled results from 
two randomised, double-blind, placebo-con-
trolled trials. CNS Drugs, 20(3): 219-31. 

38. Zhang ZJ, Kang WH, Tan QR, Li Q, Gao CG, 
Zhang FG, et al. (2007). Adjunctive herbal 
medicine with carbamazepine for bipolar dis-
orders: A double-blind, randomized, placebo-
controlled study. J Psychiatr Res, 41(3-4): 360-9. 

39. Zhang ZJ, Tan QR, Tong Y, Li Q, Kang WH, 
Zhen XC, et al (2008). The effectiveness of 
carbamazepine in unipolar depression: a dou-
ble-blind, randomized, placebo-controlled 
study. J Affect Disord, 109(1-2): 91-7. 

40. Arif H, Buchsbaum R, Weintraub D, Koyfman S, 
Salas-Humara C, Bazil CW, et al (2007). Com-
parison and predictors of rash associated with 
15 antiepileptic drugs. Neurology, 68(20): 1701-
9. 

 

http://ijph.tums.ac.ir/
http://www.ncbi.nlm.nih.gov/pubmed?term=Minder%20C%5bAuthor%5d&cauthor=true&cauthor_uid=9310563
http://www.ncbi.nlm.nih.gov/pubmed?term=Minder%20C%5bAuthor%5d&cauthor=true&cauthor_uid=9310563
http://www.ncbi.nlm.nih.gov/pubmed?term=K?lvi?inen%20R%5bAuthor%5d&cauthor=true&cauthor_uid=22933814
http://www.ncbi.nlm.nih.gov/pubmed?term=Brodie%20MJ%5bAuthor%5d&cauthor=true&cauthor_uid=17283312
http://www.ncbi.nlm.nih.gov/pubmed?term=Perucca%20E%5bAuthor%5d&cauthor=true&cauthor_uid=17283312
http://www.ncbi.nlm.nih.gov/pubmed?term=Ryvlin%20P%5bAuthor%5d&cauthor=true&cauthor_uid=17283312
http://www.ncbi.nlm.nih.gov/pubmed?term=Ben-Menachem%20E%5bAuthor%5d&cauthor=true&cauthor_uid=17283312
http://www.ncbi.nlm.nih.gov/pubmed?term=Ben-Menachem%20E%5bAuthor%5d&cauthor=true&cauthor_uid=17283312
http://www.ncbi.nlm.nih.gov/pubmed?term=Meencke%20HJ%5bAuthor%5d&cauthor=true&cauthor_uid=17283312
http://www.ncbi.nlm.nih.gov/pubmed?term=Arif%20H%5bAuthor%5d&cauthor=true&cauthor_uid=17502552
http://www.ncbi.nlm.nih.gov/pubmed?term=Buchsbaum%20R%5bAuthor%5d&cauthor=true&cauthor_uid=17502552
http://www.ncbi.nlm.nih.gov/pubmed?term=Weintraub%20D%5bAuthor%5d&cauthor=true&cauthor_uid=17502552
http://www.ncbi.nlm.nih.gov/pubmed?term=Koyfman%20S%5bAuthor%5d&cauthor=true&cauthor_uid=17502552
http://www.ncbi.nlm.nih.gov/pubmed?term=Salas-Humara%20C%5bAuthor%5d&cauthor=true&cauthor_uid=17502552
http://www.ncbi.nlm.nih.gov/pubmed?term=Bazil%20CW%5bAuthor%5d&cauthor=true&cauthor_uid=17502552

