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M eta-analysis Evaluating Efficacy and Safety of L evetiracetam for the

M anagement of Seizuresin Children.
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SUMMARY

This meta-analysis was conducted to evaluate clinical
efficacy, safety andtolerability of levetiracetam as mono-
or adjunct-therapy in the treatment of children and
adol escents with epilepsy. A total of 1,013 patients were
included from 13 randomized controlled trials (RCTSs).
Levetiracetam had a comparable seizure-free rate (RR
1.16, 95% CI 1.03, 1.31; P=0.30) compared to other
anticonvulsants (oxcarbazepine, valproate, sulthiame,
carbamazepine) or placebo. Seizure-frequency reduction
of (>50% from baseline) levetiracetam was equivalent
(RR 1.08, 95% CI 1.01 to 1.16; P=0.35) to other
antiepileptic drugs (AEDs) with a comparabl e side effect
profile (RR 0.90, 95% CI 0.77, 1.06). The authors
concluded that levetiracetam had comparable efficacy,
tolerability and adverse effect profile compared to others
AEDs, and advocated more well-designed trialsto justify
widespread use of levetiracetam.

COMMENTARIES
Evidence-based Medicine Viewpoint

Relevance: In recent years, levetiracetam has gained
popularity for treating seizure disorders in adults and
children. The National Institute for Health and Clinica
Excellence (NICE) guidelines in the United Kingdom
recommended it asan add-on medication for certaintypes
of seizures such as partia seizures, myoclonic seizures,
and a limited number of other specific causes of
childhood seizures [1]. This is probably because the
mechanism of anti-convulsant action of levetiracetam is
different from other medications. Its other
pharmacological properties, including near-complete
absorption after oral intake, minimal metabolism, and
absenceof druginteractionsmakeit attractivefor clinical
use. A recently published Cochranereview [ 2] undertook
a network meta-analysis to examine the comparative
therapeutic efficacy of ten AEDs. Although the review
was not targeted to children alone, it concluded that
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medications like phenobarbitone or phenytoin had
greater efficacy than newer agents, but these were also
associated with the highest risk of non-compliance
compared to lamotrigine or levetiracetam. Overal, the
network meta-analysis suggested that valproate is the
drug of choice for generalized tonic-clonic seizures,
while lamotrigine or levetiracetam are other appropriate
options. Similarly, in partia seizures, carbamazepine and
lamotrigine are appropriate as initial therapy; although,
levetiracetam could be an option. Another systematic
review [3] evaluating levetiracetam monotherapy in
children included 32 studies with various study designs,
but failed to find convincing evidence to support
levetiracetam in preference to other medications. A fairly
recent systematic review explored the safety profile of
levetiracetam in children [4], and identified ahigher (but
statistically insignificant) prevalence of behaviora
problems as well as drowsiness. Another systematic
review in adults and children also confirmed that the
adverse event profile of levetiracetam affected
compliance to treatment [5]. Against this background,
this new systematic review focusing on the efficacy and
safety of levetiracetamin children hasbeen published [6].

Critical appraisal: Tablel summarizescritical appraisal
of the systematic review using one of severa tools
availablefor the purpose[7]. However, several additional
issues emerged. It appears that the authors were more
focused on the meta-analysis component, rather than the
systematic review of literature. Thisis also reflected in
the title's emphasis on meta-analysis, instead of the
review itself. It should be clarified that meta-analysisis
only one component of systematic reviews, and
represents a statistical tool for pooling the results across
included studies to obtain a summary estimate of effect.
Therefore, if the systematic review is not conducted
properly, the meta-analysis can beflawed.

In this review [6], the authors applied several
restrictions to their literature search that have not been
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TABLE | CRITICAL APPRAISAL OF THE SYSTEMATIC REVIEW

Parameter

Comments

Validity
1. Isthereaclearly focused clinical question?

2.What arethecriteriafor selection of studies?

3. Istheliterature search method specified?
4. Havetheidentified studiesbeen eval uated

5. Isit appropriateto combinetheresults
from different studies?

Results

1. Weretheresults consi stent from one study
another?

2. What weretheoverall resultsof thereview?

3. How preciseweretheresults?

Applicability
1. Isthelocal population similar to the people
included intheoriginal studies?

2. Istheintervention feasiblein my setting?

3. Haveall theclinically relevant resultsbeen
takeninto consideration?

4. Dothe benefits outweigh the potential harm?

Theauthorsdid not state afocused clinical questioninthe PICOT format. However,
the presumed question is. What is the efficacy and safety (Outcomes) of
levetiracetam mono or add-on therapy (Intervention) versus other anti-convul sant
medications (Comparison) in children/adolescents with any type of seizures
(Population)?However, thetime-frame (T of PICOT) for the outcomesisunclear.
The authors selected randomized controlled trials (RCTs) conducted in children/
adolescents younger than 16 y with diagnosed epilepsy, who were treated with
levetiracetam ver sus any other medication or placebo. However, they included only
those trials reporting at least two of the three stated outcomes of interest. Further
selection was restricted to RCTs with >30 participants, published from 2007
onwards, and those published in English or Chineseonly.

Theauthorsreported alist of databasesand alist of search terms. However, they did
not specify the search strategy or search termsfor each database.

Theauthorsappear to have used the Cochrane Collaboration Risk of Biastool [8] for
for methodol ogical quality? methodol ogical assessment, but not stated the same.

Theresultsfrom theincluded studies can be combined.

Therewas significant heterogeneity for both the outcomes representing efficacy. to
However, barring analysisby the (more conservative) random effectsmodel, thiswas
not explored further. Therewasfar lessheterogeneity for the adverse events.

L evetiracetam vs another medication/ placebo (13trials, 1013 participants)

¢ Seizure-freerate: RR 1.09 (95% Cl 0.92, 1.30)

« Seizurefrequency reduction>50% from baseline: RR 1.05 (95% CI 0.95, 1.15)
¢ Adverseevents: RR0.90(95% ClI 0.77, 1.06)

The pooled confidenceintervalsfor the three outcomesarefairly narrow, suggesting
reasonabl e precision.

Thelocal population can be considered similar to some of the parti cipantsin some of
theincludedtrials.

Yes
Unfortunately, only alimited number of outcome measureswere considered.

Itisdifficult tojudge the balance between benefitsand harmsfrom the datain this
review.

properly justified. For example, trialswereincluded only
if they reported two specific outcome measures of
therapeutic efficacy viz seizure-free rate and >50%
frequency reduction from baseline. This restriction
limited the scope of considering trialswith other outcome
measures of efficacy, such as seizure-free period, timeto
seizurerecurrence, timeto withdrawal of medication, and
>75% frequency reduction from baseline. Similarly,
adverse events were represented in a single outcome
without emphasi zing on serious events, and those leading
to therapy discontinuation. Thus, coupled with a single
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outcome measure on adverse events, there were only
three outcome measures in this review. Further, the
authors included only those RCTs reporting at least two
of thesethree outcomes. Thisreflectshias.

Although the review wasfocused on the pediatric age
group, only trials including children younger than 16
years of age were included, and no justification for
excluding children between 16 to 18 yearswas provided.
Another serious restriction was the exclusion of trials
with lessthan 30 participants. Thesearbitrary restrictions
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TABLE Il ComPARISON OF LEVETIRACETAM EFFICACY BY EXPRESSION OF OUTCOME MEASURES (RIsk RATIO, RANDOM EFFECTS MODEL)

Review by Zhang [ 6]
Event: Seizure-free

rate

Re-analysis of data

Event: Absence of
seizure-free state

Review by Zhang [ 6]
Event: Seizure-freereduction  Event: Absence of seizure-free

>50% frombaseline reduction >50% frombaseline

Re-analysis of data

vs Oxcarbazepine
vs Placebo

vs Sulthiame
vsValproate

vs Carbamazepine
Pooled estimate

1.09 (0.95, 1.25)
4.25(1.92, 9.45)
0.89(0.70, 1.14)
1.11 (0.88, 1.40)
0.64 (0.36, 1.16)
1.09(0.92, 1.30)

0.93(0.72, 1.20)
0.7 (0.61, 0.98)
2.10 (0.43, 10.26)
0.94(0.80, 1.11)
1.49 (0.87, 2.54)
0.87 (0.77, 1.00)

1.00 (0.93, 1.09)
1.79 (1.26, 2.53)
0.89 (0.70, 1.14)
1.08 (0.93, 1.25)
0.76 (0.50, 1.15)
1.05(0.95, 1.15)

1.06 (0.69, 1.64)
0.73(0.62, 0.86)
2.10 (0.43, 10.26)
0.60 (0.25, 1.44)
1.65(0.77, 3.53)
0.83(0.67, 1.02)

resulted in the exclusion of atrial by Rosenow, et al. [9]
comparing levetiracetam versus lamotrigine. The fact
that this trial included 33 children upto 17 years of age
makes one wonder whether arbitrary restrictions in this
review [6] were designed to exclude this trial [9].
Unfortunately, the authors did not present a ‘Table of
excluded studies’ for readers to judge whether any other
eligible trials were unfairly excluded. The ‘Table of
Included studies [6] lacks information on whether
levetiracetam was used as mono- or polytherapy, and
whether it was the initial treatment or add-on treatment.
Similarly, the duration of therapy was also not described.
These are important to judge the clinical utility of
levetiracetam.

Conference abstractswere compl etely excluded from
thereview without providing ajustification. Similarly, the
language restriction in the review without specifying
reasonsisalso arbitrary; although, thiscould berelated to
resource constraints and the focus on applicability in the
local population.

On the other hand, the authors decided not to restrict
inclusion of RCTs based on duration of treatment and/or
follow-up. This permitted the inclusion of three trias
with very short follow-up periodsranging from 5 daysto
12 weeks. It is interesting that all three were placebo-
controlled, and together showed statistically significant
benefit with levetiracetam.

The authors did not explore heterogeneity observed
inthemeta-analyses. It isessential to understand whether
the efficacy of levetiracetam differed on the basis of
duration of treatment, baseline clinical diagnosis,
compliance to therapy, mono- or polytherapy, initial or
add-on agent, etc. The table showing quality assessment
of theincluded RCTsreported ‘very serious limitations
for al three outcomes despite the absence of any serious
inconsistency, indirectness or imprecision. However, no
explanation was provided for this. Although publication
biaswas assessed, the resultswere not presented.
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The overall presentation of the systematic review [6]
has considerableroom for improvement. For example, the
text stated that levetiracetam was superior to placebo for
both the outcome measuresreflecting therapeutic efficacy.
However, the two forest plots reflect the exact opposite
result, showing that placebo was superior tolevetiracetam.
TheDiscussion sectionisheavily loaded with arepetition
of the results, without alluding to the existing systematic
reviewson thetopic or the additional value of thisreview.
Onalighter note, dataextractionwasdonein an ‘electric’
rather than ‘electronic’ format — a minor point that
probably escaped the attention of the editorial process.

Usually, events in RCTs are counted in terms of the
unfavorable outcome (i.e., treatment failure), rather than
favorable outcome (i.e., treatment success). Thus, in this
review [6], failure of seizure control and failure to
achieve >50% reduction in seizure frequency would be
the conventional expression of the outcome measures.
Reversing the convention affects calculation of relative
risksas shown in Table I1. Further, the dramatic efficacy
compared to placebo was considerably blunted.

Extendibility: The clinical problem, type of patients,
therapeutic options and choice of medication
administered, are al extendible to our settings.
Therefore, had this review been free from the bias(es)
highlighted, the results could have been considered for
application.

Conclusion: This systematic review [6] has several
methodological limitations that limit the confidence in
the reported results that levetiracetam has comparable
efficacy and safety with respect to other AEDs in
children.
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Pediatric Neurologist’s Viewpoint

L evetiracetam (L EV) hasbeen thedrug most widely used
off-label in pediatric population for past decade and half.
Initially FDA-approved as an adjunctive anti-epileptic
drug (AED) for adults with partial epilepsy, it was later
approved for children with partial-onset seizures (above
4 years of age), myoclonic seizures (6 years and older)
and generalized tonic-clonic seizures (12 yearsand ol der)
[1]. In 2012, it was approved for usage in infants from 1
month of age. It was welcomed with open arms by
Neurologists caring for infants and children, with hopes

of efficacious seizure control with novel mechanism of
action and minimal adverse effects. The meta-analysisby
Zhang, et al. [2] brings out many pertinent issuesto light
—good and bad —with Levetiracetam usage in children.
The vast number of studies/publications excluded (over
1000) inthe meta-analysis highlightsits widespread use.
On the flip side, only13 eligible studies (8 from China)
also pointsto lack of good quality evidence onitsefficacy
and adverse events. Although LEV was more effective
than placebo, and equaly effective as other AEDs
(Valproate, Carbamazepine, Sulthiame, Oxcarbazepine),
in reducing seizures by >50%, it has not shown
superiority over other AEDs or placebo in terms of 100%
seizure-free rate. In the subgroups, LEV was dlightly
better in children with Rolandic epilepsy than other
partial epilepsies, but thiswas not statistically significant.
The adverse events were aso similar to other AEDs.
Therearelot of limitationsin interpreting this data: large
heterogeneity of studies with differing sample sizes,
variable intervals for efficacy estimation, heterogeneity
of epilepsies studied etc. With the available studies, it is
difficult to make any meaningful conclusions about the
efficacy of LEV fromthisreview. Asepilepsiesininfants
and children are diverseg, it is hoped that homogenous
populations (e.g., epileptic spasms, benign focal
epilepsies, primary generalized epilepsies, infantile-
onset epilepsies of unknown etiology, focal epilepsies of
structural etiology) are studied in future, with clinically
meaningful intervals for end-point estimation. For now,
it's a long way before LEV can be accorded prime
position in pediatric AED armamentarium based on
current evidence.
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