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Abstract

Background Valproate is a widely prescribed antiepileptic drug for generalized epilepsies, due to the extensive knowledge
on its efficacy since it is on the market for many decades. However, a large number of new antiepileptic medicines was
introduced into clinical practice and may be better options for treatment, considering that these medicines differ in terms of
efficacy spectrum. Despite extensive research, questions regarding which medicine would constitute the first option for the
monotherapy treatment of generalized epilepsy remain. Aim of the Review To compare the relative efficacy of all available
antiepileptic drugs in the monotherapy treatment of generalized epileptic seizures; and also to compare all antiepoileptig
drugs with valproate, which is the current first-line treatment for generalized epilepsy. Methods A systematic review for
randomized controlled clinical trials was performed. Network meta-analyses used Bayesian random effects model. Sensitivity
analyses determined the results” robustness. The relative probability of two efficacy outcomes (“Seizure free” and “Thera-
peutic inefficacy”) to happen for each medcicine was calculated using the Surface Under the Cumulative Ranking Curve.
Results Seven papers (1809 patients) studied the efficacy of valproate, lamotrigine, phenytoin, carbamazepine, topiramate,
levetiracetam, and phenobarbital in the treatment of generalized tonicclonic, tonic, and clonic seizures. Phenytoin demon-
strated to be inferior to valproate in leaving the patient free of these seizures types [OR: 0.50 (95% CrI 0.27, 0.87)]. Lamo-
trigine (61%) showed the highest probability of presenting the outcome “Seizure free”, followed by levetiracetam (47%),
topiramate (44%), and valproate (38%) in the treatment of generalized tonic—clonic, tonic, and clonic seizures. Meanwhile,
valproate exhibited greater chance of presenting the outcome “Therapeutic inefficacy” (62%). Regarding absence seizures
itself, there was no difference in the efficacy of lamotrigine and ethosuximide when compared to valproate. However, the
ranking indicates that ethosuximide (52%) and valproate (47%) are both more likely than lamotrigine to keep the patient free
of seizures. Conclusions Lamotrigine, levetiracetam, and topiramate are as effective as valproate for treating generalized
tonic—clonic, tonic, and clonic seizures. Meanwhile, valproate and ethosuximide are the best options for the treatment of
absence seizures promoting better control of seizures, which is the primary goal of pharmacotherapy.

Keywords Anticonvulsants - Bayes theorem - Generalized epilepsy - Literature review - Meta-analysis

Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s11096-018-0641-9) contains
supplementary material, which is available to authorized users.

Impacts on Practice

>4 Marilia Silveira de Almeida Campos e Lamotrigine, levetiracetam and topiramato are as effec-
mariliac @fefrp.usp.br tive as valproate for treating generalized tonic—clonic,

School of Pharmacy, Federal University of Rio Grande tonic, and clonic seizures.

do Sul, Porto Alegre, Brazil e Valproate and ethosuximide promote better control of
School of Pharmaceutical Sciences of Ribeirdo Preto — absence seizures.

University of Sdo Paulo, Ribeirdo Preto, SP, Brazil e Lamotrigine stands out as the most tolerable option for
Department of Pharmaceutical Sciences, Federal University monotherapy treatment.
of Espirito Santo, Vitéria, ES, Brazil

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s11096-018-0641-9&domain=pdf
https://doi.org/10.1007/s11096-018-0641-9

590

International Journal of Clinical Pharmacy (2018) 40:589-598

Introduction

Epilepsy is the most common serious neurological disorder
in adults, affecting about 70 million people worldwide [1].
Although generalized epilepsies represent only 30% of the
total, they are often more debilitating [2] and so may lead to
cognitive, psychological and social difficulties, mood disor-
ders, and decreased quality of life [3, 4].

The proper choice of an antiepileptic drug (AED) is the key
to therapeutic success, given that about 50% of patients with
epilepsy become seizure free with the initial monotherapy, but
only 11% of the patients whose monotherapy fails due to inef-
ficacy undergo remission with the second treatment option
[5, 6]. This indicates that the probability of seizure remission
decreases with each treatment failure.

As general rule, the treatment of epilepsy should start as
monotherapy, since polytherapy presents modest advantages in
terms of seizure control and also increases the risk of adverse
reactions (AR), what hinders adherence to treatment [7]. In
this sense, valproate (VPA) is a widely prescribed AED in
the treatment of generalized epilepsies due to the extensive
knowledge on its efficacy, since it has been on the market for
many years [8]. However, in recent decades, several new AEDs
were introduced into clinical practice and some of them differ
in terms of pharmacological properties and efficacy spectrum,
which may constitute greater options for treatment [9, 10].

The amount of scientific information on the efficacy of
AEDs in the treatment of epilepsy is vast, however updated
information available in the literature appears to be frag-
mented, hindering proper conclusions and alignment of clini-
cal approaches to evidence-based practice, which is fundamen-
tal to prevent patient exposure to unnecessary risks [11]. Thus,
questions remain such as which AED has the highest efficacy
in the monotherapy of generalized epileptic seizures? Is VPA
still the best option for the monotherapy treatment of general-
ized epileptic seizures, despite the emergence of new AEDs?

Aim of the review

To compare the relative efficacy of all available AEDs in mon-
otherapy treatment of generalized epileptic seizures. In addi-
tion, to compare each AED with VPA, considered the current
first-line treatment for generalized epilepsy.

Methods

A systematic review was conducted in compliance with
both Cochrane’s guideline [12] and PRISMA statement
[13]. Searches using appropriate terms (Online Resource
1) combined by Boolean operators (AND, OR, NOT) were
carried out in the following databases from inception until

@ Springer

May 03, 2015: Medline/Pubmed, Scopus, Web of Science,
and Cochrane Central Register of Controlled Trials. We sup-
plemented this electronic database search by examining all
the included articles” references.

Selection and data collection’s steps were performed
independently by two different authors. Any conflicts were
resolved by consensus. After duplicate studies removal, titles
and abstracts were screened in order to identify potentially
relevant articles. Then, the full text of each selected abstract
was read in order to confirm the attendance to the follow-
ing inclusion criteria: randomized controlled clinical trial;
in English, Portuguese, or Spanish language; patients with
generalized epileptic seizures (all ages); study interven-
tion being monotherapy treatment with oral use of AED at
therapeutic concentrations; comparison of this with another
monotherapy consisting of oral use of AED or placebo;
patients being followed up for > 15 days (which corresponds
to five phenobarbital-PB—elimination half-lives, enough
time to ensure the plasma concentration reached the steady
state considering that PB’s half-life is the longest among
all AED); presence of at least one the following efficacy
outcomes: number of patients becoming seizure free in the
end of the maintenance treatment period, and number of
patients withdrawn from the study due to therapeutic inef-
ficacy (i.e. the lack of effect and/or worsening crises) [14].
Studies comparing different pharmaceutical formulations/
doses were excluded so as to avoid data heterogeneity.

For each included study we extracted the following char-
acteristics: year and country of publication, patients’ age
range, sample size, duration of the treatment maintenance
period, blinding (patients and physicians), number of study
groups, AED used in each group, and number of patients
that presented previously cited outcomes. We considered
results expressed exclusively in numerical form or percent-
age in order to promote an optimal data extraction, therefore
preventing any bias. We assessed the quality of included
studies through risk of bias assessment using The Cochrane
Collaboration’s tool for assessing risk of bias [12], which
categorizes the study as ‘Low risk’ of bias, ‘High risk’ of
bias, or ‘Unclear risk’ of bias. The presence of publication
bias was explored by the Harbord test [15].

Statistical analysis

Agreement among the authors during the steps of selec-
tion and quality assessment was classified into poor, fair,
moderate, good and very good reflecting Kappa coefficient
<0.20, 0.21-0.40, 0.41-0.60, 0.61-0.80, 0.81-1.0, respec-
tively [16].

We used Bayesian random effects model [17] with non-
informative prior distribution [normal prior with mean of 0
and large variance (10,000)] to perform network meta-analy-
ses combining direct and indirect evidence [18]. Odds ratios
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were estimated with corresponding 95% credibility intervals
(95% CrI) using Markov Chain Monte Carlo simulation with
4 parallel chains of 30,000 tuning and 20,000 simulation
iterations. Inconsistencies between direct and indirect com-
parisons were assessed through node split model [19]. In
network meta-analyses, because of the more complex data
structure, the evidences” inconsistency model should assess
heterogeneity measure of the performed comparisons.

In addition, the relative probability of two efficacy out-
comes to happen for each AED was calculated using the
Surface Under the Cumulative Ranking Curve (SUCRA)
[20]. Probability would be one when AED shows the high-
est chance of presenting the outcome. In order to check the
results’ robustness, we conducted sensitivity analysis [17,
21], stratifying the results into subgroups according to sei-
zure type, bias risk classification, age range and maintenance
treatment period <24 and <48 weeks. Analyses were per-
formed in WinBugs software (Medical Research Council,
Biostatistics Unit, Cambridge, UK) version 3.2.3.

Results

The literature search retrieved 18,874 studies (Fig. 1).
However, only 16 [22-37] met the inclusion criteria,
totaling 4702 patients with generalized epileptic seizures
(Table 1). The first study was published in 1983 and the most
recent, in 2013. The follow-up median time was 48 weeks
(4-288 weeks) with 93.7% of the studies following the
patients for at least 24 weeks. In the quality analysis, 43.8%
of the studies showed unclear risk of bias, while 37.5% pre-
sented high risk of bias and 18.8%, low risk of bias. The
overall agreement among authors regarding the studies
selection and quality assessment stages were good (k=0.78)
and very good (k=0.87), respectively. The Harbord test
found no evidence of the presence of publication bias in
this systematic review (p =0.304). Most studies reported that
AED dose was within the therapeutic dose range. Also, all
of them reported the drug was slowly titrated from a low
dose up to a well-defined range of serum concentration for
each AED.

VPA was tested in 13 studies, lamotrigine (LTG) and phe-
nytoin (PHT) in seven, carbamazepine (CBZ) in five, etho-
suximide (ESM) in two, topiramate (TPM), levetiracetam
(LEV), placebo and PB in one. Network meta-analyses were
performed for the outcomes “Seizure free” and “Withdrawal
due to therapeutic inefficacy” (Online Resource 2). Sensi-
tivity analyses group showed no evidence of difference in
efficacy by both age range (Online Resource 3) and mainte-
nance treatment period <24 weeks or <48 weeks (Online
Resource 4). However, sensitivity analyses by seizures
type found difference in the efficacy of AED studied in the
treatment of absence seizures, for this reason, these type of

seizures were analyzed separately. In addition, sensitivity
analysis identified a change in the results withdrawing stud-
ies with high risk of bias. Therefore, six studies with high
risk of bias were excluded from the final results of network
meta-analyses [24, 26, 29, 30, 33, 35].

Generalized tonic—clonic, tonic, and clonic seizures

Network meta-analysis regarding AED efficacy in the treat-
ment of generalized tonic—clonic, tonic, and clonic seizures
included seven studies [22, 28, 31, 32, 34, 36, 37], compris-
ing 1809 patients (Table 2) and there was no inconsistency
among the studies (Online Resource 5). With respect to the
“Seizure free” outcome, PHT demonstrated to be inferior to
VPA [OR: 0.50 (95% Crl: 0.27, 0.87)] (Fig. 2).

Regarding the relative probability of two efficacy out-
comes to occur for each studied AED, LTG (61%) and VPA
(62%) had the highest probability of presenting the outcomes
“Seizure free” and “Withdrawal due to therapeutic ineffi-
cacy”, respectively (Fig. 3).

Absence seizures

Four studies [23, 25-27] reported patients with absence
seizures. However, one of them presented high risk of bias
[26], this way network meta-analyses of absence seizures
included only three studies [23, 25, 27] (Table 3). There
was no inconsistency among them (Online Resource 6), and
evidences suggest there is no difference in the efficacy of
LTG or ESM when compared to VPA (Fig. 4). However,
the ranking indicated ESM (52%) and VPA (47%) are more
likely than LTG to keep the patient free of seizures (Fig. 5).

Discussion

This study provides an overview on the efficacy of the most
common AED used in monotherapy treatment regimens in
patients with generalized epileptic seizures (Tables 2 and 3)
and compares them with VPA, which is actually considered
the initial standard treatment for generalized epilepsy. In
relation to the seven AEDs tested in the treatment of general-
ized tonic—clonic, tonic, and clonic seizures, no difference
was observed in the risk of the patient to become seizure
free or stopping the treatment due to therapeutic inefficacy
(lack of effect and/or worsening crises) among VPA, CBZ,
LTG, LEV, PB e TPM (Table 2). These drugs are effective
and widely used in clinical practice, however, when ranked,
VPA, LTG, LEV and TPM stood out as the best options
(Fig. 3).

LTG showed the highest probability of keeping the
patient free of seizures (61%), followed by LEV (47%), TPM
(44%) and VPA (38%). This outcome is very important for
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Fig. 1 Flow diagram of studies
selection. *Listed according to
the main reasons for exclu-
sion. AED antiepileptic drug,
CENTRAL cochrane central
register of controlled trials,

RCT randomized clinical trial,
PWE patient with epilepsy,
PWGE patient with generalized
epilepsy

improving the patients’ quality of life, given that seizures
reduce their sociability and increase stigmatization [38].
Nevertheless, during the efficacy evaluation, it is also impor-
tant to consider the chance of therapeutic failure, which
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499 polytherapy
120 pregnant
102 another language
(Slovenian, Japanese, Chinese,
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15 intervention: surgery
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16 studies included

1219 excluded*
96 polytherapy
81 not oral use
75 not PWE
56 comparing different formulations
52 not PWGE
24 not presenting the outcomes of
interest
22 follow-up < 15 days/ single dose
15 febrile seizures
9 intervention: withdrawal AED
3 observational studies
5 control group not AED
3 control groun "standard" AED

leads to the change in the therapy. In this regard, our result
is reassured, since LTG presented the lowest probability of
patient stopping the treatment due to therapeutic inefficacy.
Thus, despite VPA, TPM, LEV, and LTG being the top four
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Table 1 Characteristics of the Included Studies
Study, year (coun- Age range Study size  Maintenance Blinding Study arms ~ Outcomes Risk of bias
try) [References] phase of treatment - -
(weeks) Seizure free (%) Therapeutic
inefficacy® (%)
Brodie et al. 1995  Adults 260 48 Double blind 2 Carbamazepine: Not assessed Unclear
(various) [22] 46.8; lamo-
trigine: 46.7
Callaghan et al. Children 28 144 Unknown 2 Valproate: 42.8; Not assessed Unclear
1982 (Irlanda) ethosuximide:
[23] 57.1
Callaghan et al. Children and 181 56-96 Double blind 3 Carbamazepine: Not assessed High
1985 (Irlanda) adults 39.2; valproate:
[24] 59.4; phenytoin:
73.0
Coppola et al. Children 38 48 Open 2 Valproate: 68.4; Valproate: 15.8; Unclear
2004 (Italy) [25] lamotrigine: lamotrigine:
52.6 31.6
Frank et al. 1999  Children 28 4 Double blind 2 Placebo: 21.4; Not assessed High
(not mentioned) lamotrigine:
[26] 64.3
Glauser et al. 2013  Children 451 48 Double blind 3 Valproate 43.8; Valproate: 14.4; Low
(USA) [27] ethosuximide ethosuximide:
45.4; lamo- 15.6; lamo-
trigine: 21.2 trigine: 54.8
Marson et al. Children and 716 288 Open 3 Topiramate: 74.5; Topiramate: 1.25;  Unclear
2007b (UK) [28] adults valproate: 75.6; valproate: 3.78;
lamotrigine: lamotrigine:
70.3 10.0
Ramsay et al. 1992 Children and 136 24 Open 2 Not assessed Valproate: 1.1; High
(various) [29] adults phenytoin: 2
Rastogi et al. 1991 Children and 94 24 Unknown 2 Valproate: 51.4; Not assessed High
(India) [30] adults phenytoin: 65.6
Richens et al. Adults 300 144 Open 2 Carbamazepine: Not assessed Unclear
1994 (Inglaterra) 62.0; valproate:
[31] 76.0
Steiner et al. 1999  Adults 181 48 Double blind 2 Lamotrigine: 43.2; Not assessed Low
(England) [32] phenytoin: 34.7
Steinhoff et al. Adults 239 24 Open 3 Valproate: 83.3; Valproate: 6.0; High
2005 (German) lamotrigine: lamotrigine: 0.0
[33] 60.6
Thilothammal Children 151 48 Double blind 3 Valproate: 73.7; Not assessed Low
et al. 1996 phenobarbital:
(India) [34] 62.8; phenytoin:
69.5
Trinka et al. 2013 Adults 1698 50 Open 3 Valproate: 45.5; Valproate: 3.4; High
(various) [35] levetiracetam: levetiracetam:
39.5 2.6
Turnbull et al. Adults and elderly 140 96 Unknown 2 Valproate: 72.9; Not assessed Unclear
1985 (Inglaterra) phenytoin: 56.4
[36]
Wilder et al. 1983  Children and 61 24 Unknown 2 Valproate: 62.5; Not assessed Unclear

(USA) [37]

adults

phenytoin: 38.1

*Therapeutic inefficacy corresponds to number of patients which withdrawal from the study because of therapeutic inefficacy (the authors con-
sidered therapeutic inefficacy as the lack of effect and/or worsening crises)

AEDs on the efficacy rank, LTG may be highlighted as the
best one (Fig. 3).

Notably, VPA continues to be a suitable option for the
treatment of generalized tonic—clonic, tonic and clonic
seizures, especially considering its low cost. Also, due to
the large amount of experiences accumulated in decades of

usage, health professionals feel safe managing VPA ther-
apy. Though, monotherapy with LTG, LEV or TPM (more
expensive) can be fully justified in these cases, since their
efficacy profile is similar to VPA, added to that the evi-
dence that patients are more likely to be free of generalized
tonic—clonic, tonic and clonic seizures using any of these
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Table 2 Network meta-analyses of the efficacy® of the antiepileptic drugs in the treatment of the generalized tonic—clonic, tonic and clonic sei-

zures

Withdrawal ~ Carbamaz-  1.19 (0.59, 1.37 (0.45, 1.07 (0.47, 0.89 (0.38, 1.62 (0.65, 1.73 (0.91, Seizure free
due to epine 2.52) 3.97) 2.06) 1.97) 4.49) 3.59)
therapeutic  NA Lamotrigine  1.09 (0.38, 0,86 (0.33, 0,71 (0.36, 1.30 (0.63, 1.40 (0.80,
inefficacy 3.24) 1.86) 1.47) 3.14) 2.82)

NA 0.26 (0.01, Levetiracetam 0.82 (0.23, 0,67 (0.22, 1.23 (0.39, 1.31 (0.58,
1.43) 2.27) 1.87) 4.03) 3.13)

NA NA NA Phenobarbital 0,89 (0.39, 1.53 (0.61, 1.69 (0.85,
2.05) 5.23) 4.23)

NA NA NA NA Phenytoin 1.72 (0.75, 2.01 (1.15,
5.07) 3.77)

NA 0.10 (0.01, 0.38 (0.01, NA NA Topiramate  1.09 (0.48,
1.68) 9.84) 2.37)

NA 0.36 (0.03, 1.38 (0.09, NA NA 3.66 (0.21, Valproate

5.19) 2.62) 6.97)

® Antiepileptic drugs are reported in alphabetical order. Data were presented in Odds Ratio (OR) associated with a 95% credible interval. In sei-
zure free outcome, OR less than 1 favors the first drug in alphabetical order, whereas in withdrawal due to therapeutic inefficacy outcome, OR

greater than 1 favors the first drug in alphabetical order. NA not assessed

three AEDs (Fig. 3). Moreover, LTG, LEV and TPM have
low enzyme induction potential [8, 10], reducing therefore
the number of possible interactions, which can favor their
indication for patients in use of several drugs. Consequently,
they would be more tolerable considering the reduced prob-
ability of adverse reactions [39].

Although CBZ and PB are effective for the treatment of
generalized seizures (Table 2), the probability rank showed
these AEDs (along with the PHT) have the least probability
in keeping the patient seizure free. This is due to the fact
that the probability rank is the sum of several consecutive
simulations of probability that ranks the treatments from
the best to the worst option and may increase the statistical
power of the study and capture modest differences between
treatments. This fact is observed in practice where CBZ is
widely used for the treatment of focal seizures [8]. Thus, the
calculation and graphic representation of SUCRA (Fig. 3)
constitute a simple and useful way to visualize the compari-
son of all studied AEDs, since SUCRA has the advantage
of simplifying the information on each treatment’s effect
through a single value [40].

Regarding the treatment of absence seizures, this study
provided evidence that ESM is the drug that has the high-
est probability of keeping patients free of seizures (52%).
Although it occupied a position close to VPA (47%), it was
slightly higher than LTG (37%) (Fig. 5), which explains the
network meta-analysis’ results evidenced that patients with
absence seizures taking ESM are more likely to be seizures
free than patients using LTG [OR: 0.31 (95% Crl: 0.11,
0.91)] (Table 3). ESM is a useful AED in the treatment of
absence seizures and its efficacy profile is very similar to
VPA (Fig. 5). On one hand, however, the use of ESM is
considered inappropriate in patients presenting more than

@ Springer

one seizure type, such as absence and tonic—clonic seizures,
due to limited efficacy in the treatment of absence seizures
[41], reinforcing the benefit of VPA use in these cases. On
the other hand, ESM has a place in the treatment of patients
with a risk of valproate -induced hepatotoxicity [8].

Although databases search returned 11 systematic
reviews, these represent exclusively direct comparisons
between only two AEDs, or even between one AED and
placebo as monotherapy (CBZ, clobazam, LTG, oxcarbaz-
epine, PB, PHT, pregabalin, sulthiame, VPA and vigabatrin)
(Online Resource 7), which does not allow a general com-
parison regarding all AEDs. In this context, network meta-
analyses constitutes a relevant tool, once it made possible to
compare the efficacy and tolerability of several AEDs used
to treat epilepsy and, above all, meta-analytic measures of
the relative effect on the efficacy can actually guide health
professionals, facilitating the process of selection of a cer-
tain AED for monotherapy of generalized epilepsy.

This study has some limitations. First, we did not include
unpublished studies, because of the difficulty in accessing
their data, though the Harbord test found no evidence of the
presence of publication bias in the obtained results. Second,
this study did not evaluate the impact of AEDs in the quality
of life of patients with epilepsy, because these studies are
incipient and employ different methodologies.

Another restriction of this study refers to the absence of
the outcome “Time to first seizure” that is considered in
some clinical trials. We could not include this due to the
deficient standardization of the studies’ periods (number of
weeks), since they vary widely (12, 24, 36, and 48 weeks)
and are represented by graphs. Thus, these data collec-
tion would be inadequate and imprecise. Such inaccuracy
and lack of standardization are elucidated in the previous
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Table 3 Network meta-analyses of the efficacy® of the antiepileptic drugs in the treatment of the absence seizures

Ethosuximide
0.17 (0.02, 1.72)
0.99 (0.10, 8.97)

Withdrawal due to therapeutic inefficacy

0.31 (0.11, 0.91)
Lamotrigine
5.65 (0.84,7.92)

0.83 (0.30, 2.01) Seizure free
2.64 (0.96, 6.33)

Valproate

Antiepileptic drugs are reported in alphabetical order. Data were presented in Odds Ratio (OR) associated with a 95% credible interval. In the
outcome seizure free, OR less than 1 favors the first drug in alphabetical order, whereas in the outcome withdrawal due to therapeutic inefficacy,

OR greater than 1 favors the first drug in alphabetical order

Comparative antiepileptic drug

Odds ratio (95% credible interval)

Ethosuximide

1.21(0.50, 3.36)

Favors comparative antiepileptic drug
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Fig.4 Florest plot of network meta-analyses of efficacy outcomes with valproate as baseline in the treatment of the absence epilepsy

published systematic reviews (Online Resource 7), which
did base their results on these corresponding outcomes, but
were unable to summarize them.

Half of all included studies in this systematic review (52%)
presented unclear risk of bias, indicating they do not provide
enough information for a proper analysis of most evaluated
domains, which highlights the lack of well-designed epilepsy
randomized clinical trials. Nevertheless, the results are robust
and reliable once they are based on consistent data and relative
methodological quality, as we excluded studies with high risk
of methodological bias. In addition, 60% of included studies
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were composed of maintenance periods equal to or greater
than 48 weeks, which is according to specialists, enough time
to evaluate the efficacy of AED [42], Furthermore, the sen-
sitivity analysis showed the studies with shorter periods of
maintenance did not change the results.
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Conclusion

In the last decades, the technological development has
advanced at an accelerated pace and health professionals
need to be updated. The adequate choice of an antiepileptic
drug is fundamental to the success of treatment of gener-
alized epileptic seizures and this systematic review’s data
allow the alignment of clinical practice to good scientific
evidence. Network meta-analyses enabled the achievement
of numerical summary measures synthesizing the available
information on the efficacy of AEDs in the treatment of
generalized epileptic seizures. Thereby, lamotrigine, lev-
etiracetam, and topiramate are as effective as valproate for
treating generalized tonic—clonic, tonic, and clonic seizures,
and lamotrigine stands out as the most tolerable option for
monotherapy treatment in these cases. Meanwhile, valproate
and ethosuximide are more effective options for the treat-
ment of absence seizures promoting better control of sei-
zures, which is the primary goal of pharmacotherapy [8].
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