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Safety profile of phenobarbital:
can meta-analyses tell us the truth?
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henobarbital (PB) is the oldest antiepileptic drug
AED) currently licensed for the treatment of seizure
isorders and it has retained a unique position in

he therapeutic armamentarium. Thus, PB remains
he most widely used AED in the developing world
Baldy-Moulinier et al., 1998; Kwan and Brodie, 2004).
he main advantages of PB are reliability of supply,
ffordable cost and ease of use (Kwan and Brodie,
004). For instance, in India in 2002 the per-diem cost
f PB was shown to be more than four fold lower

han that of carbamazepine and more than five fold
ower than that of sodium valproate (Mani et al., 2001).

owever, for the 2006 recommendations on initial
onotherapy for epileptic seizures, the International

eague against Epilepsy did not recommend PB as
rst line monotherapy (Glauser et al., 2006). This rec-
mmendation was based on several studies which
uggested that PB is less efficacious and less toler-
ted than a number of other AEDs. Specifically, these
tudies had pointed out frequent and disabling side
ffects, and particularly sedation and other cogni-
ive and behavioural adverse events (Taylor et al., 2001;
udur Smith et al., 2003). However, recent studies
erformed in the developing world have challenged

hese conclusions (Kwan and Brodie, 2004). In this con-
ext, re-evaluating the precise placement of PB within
he panel of AEDs, and specifically PB tolerability, is
mportant.

n the current issue of Epileptic Disorders, Zhang and
olleagues report a systematic review of side effects
f PB in epilepsy (Zhang et al., 2011). In this work, the
uthors pooled the safety data of 20 studies which
valuated PB efficacy and tolerability in adults and
66

hildren during the last 20 years. Several sets of analy-
es were performed including the analysis of the total
ithdrawal rate, the withdrawal rate for adverse events

nd the relative risk of the occurrence of some specific
dverse events including nervous system side effects
nd congenital malformations.
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ased on their results, the authors suggest that “PB
hould not be cited as an AED with a high risk
f side effects”. However, it could be argued that
everal methodological issues temper this optimistic
onclusion:

(i) Although 20 studies were retrieved from the
iterature, PB was only compared to classic AEDs,
amely sodium valproate, carbamazepine and pheny-

oin. According to the panel of AEDs currently
icensed, as well as the safety profile relative to clas-
ic AEDs, the impact of these comparisons might be
imited.
ii) Both double-blind and open-label trials were
ncluded in the analyses. However, whether open-label
tudies fulfil the minimum methodological require-
ents to be fully informative in a meta-analysis aiming

t evaluating the safety profile of an AED remains is
isputable. As acknowledged by the authors in the
iscussion section, the frequency of occurrence of
dverse events can be highly biased by non-blinded
rocedures.

iii) As previously discussed (Rheims et al., 2011),
he influence of AED dosage is a key issue for

eta-analyses of AEDs. Thus, it has been previous-
y suggested that RCTs performed in industrialised
ountries may differ from those performed in the
eveloping world with regards to the dose of PB,
ith a lower dose in the developing world (Kwan and
rodie, 2004). In this context, it would have been appro-
riate to examine how the results presented here were

nfluenced by PB daily dosage.
iv) There was significant heterogeneity of data in
he study, an issue which questions the “strength of
d
o
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vidence”. As discussed by the authors, several fac-
ors might have lead to this situation. Among them,
he issue of the comparability of specific safety out-
omes is important. Indeed, the authors analysed in
etail the occurrence of some specific adverse events.
pecifically, they separated “nervous system” and
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psychological and psychiatric” side effects. Despite
he importance of such dichotomy in clinical prac-
ice, the reliability of the published data to address
his issue is disputable. In a recently published study
Shukralla et al., 2011), it was suggested that the report-
ng of adverse events in AED randomised controlled
rials is poor and has not improved over the years. In
ddition, this lack of uniformity across studies is par-
icularly pronounced in paediatric studies (Shukralla
t al., 2011).
v) Despite the concerns regarding the reliability of
etrieval of adverse events across studies, the main
onclusion formulated by Zhang and colleagues, that
here is no difference in terms of tolerability between
B and VPA, CBZ or PHT, was mostly based on the lack
f difference in terms of frequency of adverse events.
owever, the risk ratio for withdrawal rate for adverse
vents was significantly greater for PB than for sodium
alproate (RR [95% CI]: 7.64 [3.17, 18.42], p<0.0001).
n addition, despite significant statistical heterogene-
ty, there was a trend towards a greater risk ratio of

ithdrawal rate for adverse events for PB than for car-
amazepine (RR [95% CI]: 1.50 [0.72, 3.10], p=0.28) or

or phenytoin (RR [95% CI]: 2.75 [0.94, 8.09], p=0.07). In
his context, it could be argued that sodium valproate
s better tolerated than PB.

verall, this analysis does not seem to be powerful
nough to alter the concerns about PB safety. Further-
ore, it is important to remember that in previous PB

rials, not only the safety profile but also the efficacy
f PB was questioned, which has been suggested to
e less than that of other classic AEDs (Mattson et al.,
985). In this context, the overuse of PB in develop-
pileptic Disord, Vol. 13, No. 4, December 2011

ng countries, especially for children, may be one of
he main aspects associated with the epilepsy treat-

ent gap, and efforts to overcome this issue should
e continued (De Boer, 2002). �
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peaker fees were received from Pfizer and UCB.

C

T
v
D

Z
i
3

ty profile of phenobarbital: can meta-analyses tell us the truth?

eferences

aldy-Moulinier M, Covanis A, D’urso S, et al. Therapeu-
ic strategies against epilepsy in Mediterranean countries:
report from an international collaborative survey. Seizure

998; 7: 513-20.

e Boer HM. “Out of the shadows”: a global campaign
gainst epilepsy. Epilepsia 2002; 43: 7-8.

lauser T, Ben-Menachem E, Bourgeois B, et al. ILAE treat-
ent guidelines: evidence-based analysis of antiepileptic

rug efficacy and effectiveness as initial monotherapy for
pileptic seizures and syndromes. Epilepsia 2006; 47: 1094-
20.

wan P, Brodie MJ. Phenobarbital for the treatment of
pilepsy in the 21st century: a critical review. Epilepsia
004; 45: 1141-9.

ani KS, Rangan G, Srinivas HV, Srindharan VS, Subbakrishna
K. Epilepsy control with phenobarbital or phenytoin in rural

outh India: the Yelandur study. Lancet 2001; 357: 1316-20.

attson RH, Cramer JA, Collins JF, et al. Comparison of
arbamazepine, phenobarbital, phenytoin, and primidone
n partial and secondarily generalized tonic-clonic seizures.

Engl J Med 1985; 313: 145-51.

heims S, Perucca E, Cucherat M, Ryvlin P. Factors determin-
ng response to antiepileptic drugs in randomized controlled
rials. A systematic review and meta-analysis. Epilepsia
011; 52: 219-33.

hukralla AA, Tudur-Smith C, Powell GA, Williamson PR,
arson AG. Reporting of adverse events in randomised

ontrolled trials of antiepileptic drugs using the CONSORT
riteria for reporting harms. Epilepsy Res 2011; 97: 20-9.

aylor S, Tudur Smith C, Williamson PR, Marson AG. Phe-
obarbitone versus phenytoin monotherapy for partial
nset seizures and generalized onset tonic-clonic seizures.
367

ochrane Database Syst Rev 2001; CD002217.

udur Smith C, Marson AG, Williamson PR. Carbamazepine
ersus phenobarbitone monotherapy for epilepsy. Cochrane
atabase Syst Rev 2003; CD001904.

hang LL, Zeng LN, Li YP. Side effects of phenobarbital
n epilepsy: a systematic review. Epileptic Disord 2011; 13:
49-65.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


