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Context:Bacterialvaginosis(BV)isastrongindependentriskfactorforadversepregnancy
outcomes.BVisfoundin9%to23%ofpregnantwomen.Symptomsincludevaginal
discharge,pruritus,ormalodor,butoftenwomenwithBVareasymptomatic.

Objectives:TodeterminewhetherscreeningandtreatingpregnantwomenforBVreducesadverse
pregnancyoutcomes,aspartofanassessmentfortheU.S.PreventiveServicesTaskForce.

Data
Sources:

RandomizedclinicaltrialsofBVtreatmentinpregnancythatmeasuredpregnancy
outcomeswereidentifiedfrommultiplesearchesinMEDLINEfrom1966to1999,the
CochraneControlledTrialsRegisterandLibrary,andnationalexperts.

Study
Selection:

AllrandomizedcontrolledtrialsofBVtreatmentinpregnancythatspecificallymeasured
pregnancyoutcomes.

Data
Extraction:

Thefollowinginformationwasabstracted:studydesignandblinding,diagnosticmethods,
antibioticinterventions,timingofantibiotictreatmentinpregnancy,criteriafortreatment,
comorbidities,demographicdetails,riskfactorsforpretermdeliverysuchasprevious
pretermdelivery,compliance,ratesofspontaneousandtotalpretermdeliverylessthan37
weeksandlessthan34weeks,pretermprematureruptureofmembranes,lowbirthweight
lessthan2500grams,spontaneousabortion,postpartumendometritis,andneonatalsepsis.
Foreachstudy,wemeasuredtheeffectoftreatmentbycalculatingthedifferenceinthe
rateofagivenpregnancyoutcomeinthecontrolgroupminusthetreatmentgroup(the
absoluteriskreduction[ARR]).Astepwiseprocedurebasedontheprofilelikelihoodwas
appliedtoassessheterogeneity,topoolstudieswhenappropriate,andtocalculatethe
meanand90%confidenceintervals(CIs)fortheeffectoftreatment.

Data
Synthesis:

Sevenrandomizedcontrolledtrialsmetinclusioncriteriaforthemeta-analysis.Wefound
nobenefittoBVtreatmentinaverage-riskwomenforanypregnancyoutcome.Resultsof
studiesofhigh-riskpopulations,womenwithpreviouspretermdelivery,werestatistically
heterogeneous.Theyclusteredintotwogroups;oneshowednobenefit(ARR520.08,90%
CI520.19to0.04),whereasthethreehomogeneousstudiesshowedpotentialbenefitof
BVtreatment(pooledARR50.22;90%CI50.13to0.31)forpretermdeliverybefore37
weeks.Fourhigh-riskstudiesreportedresultsforpretermdeliverylessthan34weeks.The
pooledestimateshowednobenefit(ARR50.04;90%CI520.02to0.09),butvariationwas
notedamongindividualstudies.Twotrialsofhigh-riskwomenfoundanincreasein
pretermdeliverylessthan34weeksinwomenwhodidnothaveBVbutreceivedBV
treatment.Comparisonsofpatientpopulations,treatmentregimens,andstudydesignsdidnot
explaintheheterogeneityamongstudies.

Conclusions:WefoundnobenefittoroutineBVscreeningandtreatment.Asubgroupofhigh-risk
womenmaybenefitfromBVscreeningandtreatment;however,theremaybeasubgroup
forwhomBVtreatmentcouldincreasetheoccurrenceofpretermdelivery.
MedicalSubjectHeadings(MeSH):bacterialvaginosis,vaginitis,pregnancy,preventive
healthservices,evidence-basedmedicine,MEDLINE,methods,massscreening(AmJPrev
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Introduction

B
acterialvaginosisinvolvesanimbalanceinthe
vaginalbacterialecosystem,suchthathydrogen
peroxide–producinglactobacilliarediminished

andGardnerellavaginalis,anaerobes,andmycoplasmas
areabundant.Symptomsincludevaginaldischarge,
pruritus,ormalodor;however,approximatelyhalfof
womenwithBVareasymptomatic.1–3Oncediagnosed,
themicrofloraimbalancecanbealteredwithashort
courseofantibiotictherapy.

Inthe1980s,well-donecase–controlstudiesdemon-
stratedanassociationbetweenBVandadversepreg-
nancyoutcomes.4Sincethen,twolarge,prospective,
longitudinal,multicentercohortstudies5–8andseveral
smallerstudies3,9,10haveconfirmedtheseassociations.
Thisepidemiologicevidencehasbeenusedasaratio-
naleforscreeningasymptomaticpregnantwomenfor
BV.

Mostdataontheprevalenceofinfectioncomefrom
studiesofpredominantlylow-socioeconomic-status
womenseenatacademicmedicalcentersorpublic
hospitals.Inseverallarge(N52899to10,397),multi-
center,prospective,longitudinalstudiesperformedin
thesesettings,theprevalenceofBVrangedfrom9%to
23%.5–7,11,12Inastudyof13,747pregnantwomenat
sevenU.S.academicmedicalcentersfrom1984to1989
(theVaginalInfectionsandPrematurity[VIP]Study),
23%of5285African-Americanwomenand9%of4049
CaucasianwomenhadBV.13

TheprevalenceofBVinpregnantwomenincom-
munitysettingsisnotwellstudied,andthereareno
population-basedstudiesofprevalenceintheUnited
States.AFinnishstudy9foundaprevalenceof21.4%
among790unselected,healthy,nulliparouswomen
seenatanurbanprenatalclinic;sociodemographic
factorssuchasoccupationandeducationdidnotaffect

theprevalence.AreportfromItalyof1441asymptom-
aticpregnantwomen,representing30%ofallpregnan-
ciesinadefinedgeographicarea,foundaprevalence
of4.9%.14

ScreeningforBVwasnotconsideredbythesecond
U.S.PreventiveServicesTaskForce.Thisreportfocuses
onrandomizedcontrolledtrialsofBVtreatmentin
pregnancytoexaminetheeffectivenessandharmsof
treatment.

Methods
AnalyticFramework

Ananalyticframeworkwasdevelopedtooutlineissuesandto
focustheliteraturesearch(Figure1).Theanalyticframework
beginswithapopulationofpregnantwomenasymptomatic
forBVwhoareataveragerisk(thegeneralpopulationof
pregnantwomen)orhighriskforpretermdelivery.Women
wereconsideredtobeathighriskforpretermdeliveryifthey
hadapreviouspretermdelivery.Asymptomaticpatientswere
definedasthosewhopresentedforroutineprenatalvisitsand
notforevaluationspecificallyofvaginaldischarge,odor,or
itching.Underthisdefinition,asymptomaticcouldinclude
bothpatientswhowerewithoutsymptomsandthosewho
wereunawareofsymptoms.Thispopulationwasfelttobe
mostreflectiveofthatencounteredineverydaypractice.

Pretermdelivery—theprobabilityofdeliverybeforeacer-
taingestationalage—wastheprimaryoutcomemeasurecon-
sideredintheliteraturesearch.Pretermdeliverymaybe
furthersubdividedinto“spontaneous”pretermdeliveryand
“indicated”pretermdelivery.Spontaneouspretermdelivery
arisesmainlyfrompretermprematureruptureofmembranes
orpretermlabor.Asgestational-age–specificneonatalout-
comeshaveimproved,pretermdeliverypriorto37weekshas
becomelessimportantclinically.Pretermdeliverybefore34
weeksisclinicallymoreimportant,thus,weweremostinter-
estedinthisoutcome.Otheroutcomesconsideredwere
pretermprematureruptureofmembranes,pretermlabor,

Figure1.Screeningforbacterialvaginosis:analyticframework
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spontaneousabortion,postpartumendometritis,andneona-
talsepsis.

Usingthetwopopulationsdefinedabove,thefollowingkey
questionsareaddressedinthepresentstudy:

●DoestreatmentofBVreduceadversepregnancyoutcomes
inthegeneralpopulationofpregnantwomen?

●DoestreatmentofBVreduceadversepregnancyoutcomes
inwomenathighriskforpretermdelivery?

●WhatadverseeffectsdoesthetreatmentofBVhaveon
pregnancyoutcomes?

LiteratureSearchStrategy

StudiesofscreeningandtreatmentofBVinpregnancywere
identifiedfrommultiplesearchesinMEDLINEfrom1966to
1999byusingtheMeSHtermsbacterialvaginosis,bacterial
infections,vaginitis,massscreening,clinicaltrials,prematurelabor,
prematureinfant,pregnancy,pregnancycomplications,sensitivity
andspecificity,obstetricsurgicalprocedures,andgynecologicsurgical
procedures,theCochraneControlledTrialsRegisterandLi-
brary,15referencelistsofselectedpublications,andnational
experts.Randomizedtrialsoftreatmentinpregnancythat
evaluatedpregnancyoutcomesinoutpatientswithBVand
providedsufficientdatatointerpretresultswereselectedfor
inclusion.SevenrandomizedcontrolledtrialsofBVtreat-
mentinpregnancywereincludedinthefinalanalysis.

DataAnalysisandSynthesis

Foreachstudy,wemeasuredtheeffectoftreatmentby
calculatingthedifferenceintherateofapregnancyoutcome
inthecontrolgroupminusthetreatmentgroup.Thisdiffer-
ence,alsoknownastheabsoluteriskreduction(ARR),canbe
convertedtoanumberneededtotreatbytakingitsinverse.16

WiththeuseofSTATAsoftware,17weappliedastepwise
procedure,basedontheprofilelikelihoodmethod18–21to
assessheterogeneity,topoolstudieswhenappropriate,andto
calculatethemeanand90%confidenceintervals(CIs).The
stepwiseprocedurecaneitherresultinclustersofstudieswith
similarresultsoroneclusterinwhichallstudieshavesimilar
results.

Toprovideaclinicalinterpretationoftheresults,estimates
derivedfromthemeta-analysisandfromasystematicreview
ofstudiesofscreeningforBVwereusedtoconstructa
balancesheetthatsummarizesthebenefitsandharmsof
screeningforBVin1000high-riskwomen.22

Results
AccuracyofScreeningTests

TwomethodsfordiagnosingBVaretheclinicalcriteria
ofAmseletal.1andGramstain.In1983,Amseletal.1

proposedthatclinicaldiagnosticcriteriaforBVbe
standardizedtothreeoffourofthefollowing:vaginal
dischargepH.4.5,homogeneousdischargeadherent
tothevaginalwall,amine“fishy”odorimmediatelyon
mixtureofdischargewith10%KOHsolution,orclue
cellsonwetmount.

Thereliabilityoftheseclinicalsignsincommunity
practice,especiallyinobstetricpractice,isunknown.

MeasurementofpHinthevaginavariesbywhetherthe
sampleistakenfromavaginalwall,thevaginalfornix,
orthecervicalos,withthecervixhavingahigherpH
thanthevagina.Thespecificityofhomogeneousdis-
chargeinpregnancyhasbeenquestionedbecause
manypregnantwomenexperienceincreasedvaginal
discharge.23,24Cluecellsarefrequentlyusedinclinical
practice(attimesasthesolecriterionfortreatment)
becauseoftheirhighpredictivevalue,buttheyare
subjecttointerobservervariation.25Recently,testkits
withsimpleindicators,suchasplussignsforpH.4.5
andpresenceofamines,havebeenmarketedinat-
temptstoimprovereproducibility.

Gramstainofvaginaldischargemaybeamore
reliablemeansofdiagnosingBVandofferstheadded
abilityofquantifyingandclassifyingbacterialload.26,27

Forthesereasons,Gramstainhasbeentheprimary
meansusedtodiagnoseBVinepidemiologicand
treatmentstudies.Gramstainisoftenimpracticalfor
routineclinicalusebecauseoftheneedforlaboratory
facilitiesandtheconsequentdelayinreceivingdiagnos-
ticresults.Becausemostdataonpregnancyoutcomes
andtheirassociationwithBVandimprovementwith
BVtreatmentarebasedonstudiesthatusedGramstain
astheirdiagnosticcriteria,thequestionremainsasto
whetherresearchfindingscanbedirectlytranslated
intopractice.Thepreferreddiagnostictestwouldbe
theonethatbestpredictspregnancyoutcomes.

TwodifferentGramstainscoringsystems26,27have
beendevelopedandcomparedwiththeclinicalcriteria
ofAmseletal.1ComparisonsofGramstainbyusingthe
criteriaofSpiegeletal.26havedemonstratedsensitivi-
tiesrangingfrom62%to97%andspecificitiesof66%
to95%.23,24ThecriteriaofNugentetal.28forGram
stainhaveshownsensitivityof89%andspecificityof
83%.TheVIPstudyexaminedtheinterobservervari-
abilityamongtheirfivestudycentersandfoundthat
thescoringsystemofNugentetal.27hadgreater
intercenterreliabilitywithSpearman’srankcorrelation
of0.82versus0.61forSpiegeletal.26Consequently,the
criteriaofNugentetal.27wereacceptedasthepre-
ferredmethodforGramstainevaluation.

EradicationandTeratogenicity

Oralmetronidazoleandoralclindamycin,aswellas
vaginalmetronidazolegelorclindamycincream,are
usedtotreatBV.Inpregnancy,oralmetronidazoleand
oralclindamycinaretherecommendedregimens,with
metronidazolegelasanalternative.Accordingtothe
CentersforDiseaseControlandPrevention(CDC),
cureratesare78%to84%ingynecologicpatients
takingoralmetronidazole500mgtwiceadayfor7days,
82%forclindamycin2%vaginalcreamoncedailyfor7
days,and75%formetronidazolegeltwiceadayfor5
days.29Sideeffectsfromoralmetronidazoleinclude
gastrointestinalupset,nausea,metallictaste,anddisul-
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firamreaction.TheCDC-recommendedtreatmentfor
BVinpregnancyis250mgoralmetronidazolethree
timesadayfor7days.29Thislowerdosageisrecom-
mendedtominimizeexposuretothefetus.Alternative
regimensincludemetronidazole2gramssingledoseor
oralclindamycin300mgtwiceadayfor7days.The
CDCdoesnotrecommendtheuseofclindamycin
vaginalcreaminpregnancy,becausetworandomized
controlledtrialssuggestedanincreaseinpretermde-
liveryintreatedpatients.30,31

Metronidazole,themostcommonlyprescribedanti-
bioticforBV,iseffectiveatalteringtheabnormal
vaginalfloraandappearstohavenoteratogeniceffects.
Ameta-analysisof10controlledtrials,withatotalof
1203gynecologicpatients,foundthatalloralregimens,
whethersingledoseorfull7-daycourse,eradicatedBV
in85%to87%ofwomenpriorto4weekspost-
treatmentandin72%to78%ofwomenat4-week
follow-up.32Thismeta-analysisdidnotaddressmetro-
nidazoletherapyinobstetricpatients,forwhominves-
tigatorsspeculatethatlongercoursesmaybenecessary
totreatanyupper-tractdisease.Asystematicreviewof
randomizedcontrolledtrialsofBVtreatmentinpreg-
nancyfoundallcomparedtreatmentstobeeffectiveat
eradicatingBV.15Despiteclinicians’initialconcerns
aboutprescribingmetronidazoleinpregnancy,partic-
ularlyinthefirsttrimester,twometa-analysesofcase–
controlandcohortstudiesfoundnoevidencefor
teratogenesisasaresultofusingmetronidazolein
pregnancy.33,34

EffectivenessofTreatment

Table1summarizesresultsofthesevenrandomized
clinicaltrialsincludedinthisreview.30,31,35–39The
studiesvariedindiagnosticmethods,setting,popula-
tions,route,duration,timing,andvehicleofantibiotic
therapy.ThreetrialswereconductedatsingleU.S.
universities30,36,37;threeweremulticentertrials:onein
theUnitedStates,39oneinAustralia,38andoneinthe
Netherlands.35Onestudywasconductedinacommu-
nitysettinginIndonesia.31Allstudiesweresystemati-
callyreviewedforqualityusingJadadcriteriaandwere
judgedtobeofgoodquality.40

Threetrialsusedoralmetronidazolealone,36,38,39

oneusedoralmetronidazolepluserythromycin,37and
threeusedintravaginalclindamycinalone.30,31,35Five
ofsevenstudiesmeasurederadicationofBVasjudged
bynegativetestresultsat4to7weekspost-treatment.
TreatmentwasshowntobeeffectiveineradicatingBV
inthreestudiesreportingtheseresults.31,37,39Inthree
studies,participantsweregivenonlyonecourseof
treatment.30,31,36Intwostudies,37,38womenwere
treated2to4weeksafterinitialtreatmentonlyifthey
wereBVpositiveatfollow-upscreening.Incontrast,two
studies35,39repeatedtreatmentregardlessofBVstatus
onfollow-upexamination.Notrialreportedsufficient

informationonneonatalsepsis,endometritis,orspon-
taneousabortiontoallowinclusionoftheseoutcomes
inthemeta-analysis.

DoestreatmentofBVreduceadversepregnancyout-
comesinthegeneralpopulationofpregnantwomen?
FourstudiesreportedresultsoftheeffectofBVtreat-
mentonpregnancyoutcomesinaverage-riskwom-
en.30,31,38,39Nonefoundsignificantbenefitoftreat-
mentforanyofthepregnancyoutcomesstudied.

Therewasnodifferencebetweentreatmentand
placebogroupsintherateofpretermdeliveryatless
than37weeks(pooledARR50.001;90%CI520.017to
0.019).

Nostudyofaverage-riskwomenreportedpreterm
deliverybefore34weeks,andtworeportedresultsfor
pretermdeliverybefore32weeks.31,39Neitherofthose
studieshadasignificanteffect.Thestudyusingvaginal
clindamycin31hadanonsignificanttrend,indicating
potentialharmoftreatment.

Twoofthreestudiesofaverage-riskwomenreporting
ratesofpretermprematureruptureofmembranes
showedharm(pooledARR520.014;90%CI520.027
to0.000),30,39andoneshowednobenefit(ARR50.017;
90%CI520.010to0.044).38

Threeofthefourstudiesreportinglowbirthweight
showednobenefit(pooledARR520.004;90%
CI520.020to0.013),whereasone30suggestedharm
(ARR520.092;90%CI520.176to20.008).

Theredoesnotappeartobeaclinicalbenefitin
termsofpregnancyoutcomestotreatingasymptomatic
BVduringthesecondtrimesterinthegeneral
population.

DoestreatmentofBVreduceadversepregnancyout-
comesinwomenathighriskforpretermdelivery?Five
studiesreportedresultsforhigh-riskpatients.35–39The
earliestofthesestudies36examinedtheefficacyoforal
metronidazolebetween16and20weeksofgestationin
80womenwhohadBVandapreviouspretermdelivery
fromeitherpretermprematureruptureofmembranes
oridiopathicpretermlabor.Itwasconductedina
high-riskobstetricclinic.PatientswithsymptomaticBV
werenotexplicitlyexcluded.Thenexttrial37included
177patientsfromseveralpublichealthclinicsinJeffer-
sonCounty,Alabama,withBVwhohadahistoryof
spontaneouspretermdelivery.Patientswithsymptom-
aticBVwerenotspecificallyexcluded.Thethirdtrial38

included34patientswhohadBVandahistoryof
spontaneouspretermdelivery.Itexplicitlyexcluded
symptomaticpatients.Thefourthtrial,39theNational
InstituteforChildHealthandHumanDevelopment
(NICHD)Maternal–FetalNetworkStudy,focusedex-
clusivelyonasymptomaticpatientsandconsistedof210
patientswithBVandahistoryofspontaneouspreterm
delivery.Thefifthtrial35included22patientswith
spontaneouspretermdeliveryintheirlastpregnancy.

Fourstudies36–39reportedresultsforpretermdeliv-
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Table1.Descriptivefeaturesandeffectsizesofincludedstudies

Study(Jadad40
score*)

No.completed/
enrolled

Screeningmethods/
Screeningtiming
(weeks’gestation)

PTD
<37weeks

PTD
<34weeks

PTD
<32weeksPPROM

LBW
<2500g

ARR(90%CI)**

Average-riskwomen
McGregor

30
(3)129/142Gramstain120.07720.00620.092

Amsel(16to27)(20.169to0.014)(20.068to0.056)(20.176to0.008)
Joesoef

31
(4)681/745Gramstain(14to26)20.01520.02120.021

(20.059to0.029)(20.044to0.003)(20.056to0.012)
McDonald

38
(4)480/480Gramstain(16to26)0.001720.003

(20.010to0.044)(20.034to0.027)
Carey

39
(5)1919/1953Gramstain(16to23)0.0300.00420.0140.005

(20.021to0.028)(20.008to0.016)(20.028to0.000)(20.019to0.029)
High-riskwomen
Morales

36
(4)80/94Amsel(13to20)0.2630.0660.2880.197

(0.096to0.429)(20.035to0.166)(0.149to0.427)(0.042to0.362)
Hauth

37
(4)177/177Amsel(,24)0.183

(0.052to0.314)
McDonald

38
(4)34/34Gramstain(16to26)0.2940.1180.1760.235

(0.082to0.507)(20.061to0.296)(0.024to0.329)(0.005to0.465)
Carey

39
(5)210/213Gramstain(16to23)20.0750.01220.03620.040

(20.189to0.039)(20.055to0.078)(20.101to0.030)(20.137to0.057)
Vermeulen

35
(4)22/22Gramstain(,26)0.000

(20.202to0.202)

*Measuresqualityofrandomizedcontrolledtrialsona5-pointscale.
**Negativevalueindicatesthatoutcomewasmorecommonintreatedgroupthanincontrols(i.e.,adverseeffectoftreatment).
PTD,pretermdelivery;PPROM,pretermprematureruptureofmembranes;LBW,lowbirthweight;ARR,absoluteriskreduction;CI,confidenceinterval.
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erylessthan37weeks(Figure2).Threeofthesestudies
werehomogeneousandshowedbenefit(pooled
ARR50.22;90%CI50.13to0.31),36–38indicating22
fewerpretermdeliveriesatlessthan37weeksper100
patientstreated(Figure3).TheNICHDtrial39showed
nobenefit(ARR520.075;90%CI520.189to0.039)
(Figure3,curveatleft).Twostudiesprovideddatafor
spontaneouspretermdeliverybefore37weeks.37,38In
thesestudies,thepooledARRwas0.208(90%
CI50.096to0.321).Thesmallerstudy,withatotal
samplesizeof34,showedastrongerbenefit.

Fourstudiesreportedpretermdeliveryorspontane-
ouspretermdeliverypriorto34weeks.Noneofthe
fourstudiesshowedstatisticallysignificantimprove-
mentinthetreatmentgroup.Thestudythatshowed
thetrendtowardgreatestbenefitwithanARRof0.118
alsohadtheleastprecisionbecauseofsmallsamplesize
(17patientsineachgroup).38Whenpooled,these
studieshadaslighttrendtowardbenefitthatwasnot
statisticallysignificant(pooledARR50.036;90%
CI520.021to0.092)(Figure4).

Threestudiesreportedresultsonpretermpremature
ruptureofmembranes.36,38,39Resultsfromthestudyby
Moralesetal.36showedthegreatestbenefit
(ARR50.288;90%CI50.149to0.427).McDonaldet
al.38reportedanARRof0.176(90%CI50.024to
0.329),whereasCareyetal.39showednobenefit,with
anARRof20.036(90%CI520.101to0.030).Results
fromstudiesbyMcDonaldetal.38andMoralesetal.36

weresufficientlysimilartopoolwithapooledARRof
0.259(90%CI50.149to0.369).Asimilartrendacross
studieswasfoundforlowbirthweightlessthan2500
grams.Threestudiesreportedresultsonthisoutcome,
withtwo36,38suggestingabenefittotreatment(pooled
ARR50.206;90%CI50.078to0.335)andone39sug-
gestingnobenefit(ARR520.040;90%CI520.137to
0.057).

Weexaminedallhigh-riskstudiesforfactorsthat
couldexplainvariationandpossiblydefineasubgroup
ofhigh-riskpatientswhomaybenefitfromBVtreat-
ment(Table2).Themoststrikingdifferencewastheir
variationinpretermdeliveryratesbefore37weeksin
theplacebogroups.TheNICHDstudy,39at23%,had
thelowestrate,followedbyMcDonaldetal.38at35%,
Moralesetal.36at39%,andHauthetal.37at57%.Itwas
notpossibletocalculatethepretermdeliveryratefor
BVpatientsforthestudybyVermeulenandBruinse,35

althoughthepretermdeliveryrateamongtheentire
high-riskgroup(withandwithoutBV)was21%.The
resultsofCareyetal.39mayhaveportrayedtheexperi-
encefor“general”high-riskpatients,whereasMc-
Donaldetal.,38Moralesetal.,36andHauthetal.37

mighthaveidentifieda“moreselected”high-riskgroup
thatwasmorelikelytobenefitfromBVtreatment.
However,thefactorthatdefinedthissubgroupof
high-riskwomenisnotknown.

Moralesetal.36reportedbenefitoftreatmentand
reportedahighproportionofwomenreportingtwoor

Figure2.Individualresultsoffourstudiesreportingratesofpretermdelivery(PTD)before37weeksinhigh-riskpatients.The
measureofeffectisadifferenceinprobabilityofbenefitfromcontrolminustreatment(absoluteriskreduction[ARR]).The
widthofthecurveindicatestheprecisionoftheestimateandisusedtocalculate90%confidenceintervals.
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morepreviouspretermdeliveries.Otherstudiesdidnot
providedataonthenumberofpreviouspretermdeliver-
iesintheirpopulations,sowecouldnotcomparethemon
thisfactor.Moralesetal.36alsoselectedforpatientswho
experiencedpretermdeliveryintheirlastpregnancy,

whereasCareyetal.,39Hauthetal.,37andMcDonaldet
al.38askedifpatientshadeverexperiencedpreterm
delivery.Theissueoftimingandquantityofprevious
pretermdeliveriescouldbeastrongpredictorofpreterm
deliveryandshouldbeexaminedfurther.

Figure3.Pooledresultsoffourstudiesreportingratesofpretermdelivery(PTD)before37weeksinhigh-riskpatients.The
pooledabsoluteriskreductionforHauthetal.,37McDonaldetal.,38andMoralesetal.36was0.22(90%CI5013to0.31),
indicating22fewerpretermdeliveriesbefore37weeksper100patientstreated.Onestudy,Caseyetal.,39wasdissimilarfromthe
othersanddidnotpool.Inthatstudy,theARRwas20.075(90%CI520.189to0.039),indicatingsevenadditionalpreterm
deliveriesbefore37weeksper100patientstreated.

Figure4.Pooledresultsoffourstudiesreportingratesofpretermdelivery(PTD)before34weeksinhigh-riskpatients.None
ofthefourstudiesreportedastatisticallysignificantdecreaseinpretermdeliverybefore34weekswithtreatment,andtheir
pooledeffectwasnotstatisticallydifferentfromzero(0.036;90%CI520.021to0.092).

68AmericanJournalofPreventiveMedicine,Volume20,Number3S



Therewereconsiderabledifferencesamongchoice
ofantibiotic(s),routeofadministration,durationof
therapy,andtimingoftreatmentinpregnancy.Be-
causeeachstudydifferedintherapeuticregimens,we
wereunabletodetermineifthesedifferencesex-
plaineddifferencesinresults.

Timingoftreatmentbefore16weeksistheorizedto
beimportanttothemechanismofBVinpreterm
delivery.Threestudiestreatedallparticipantsbefore20
weeksgestation.Joesoefetal.31treated50%before20
weeks,andCareyetal.39treated33%before18weeks.
AstudybyAlviandLamont,41publishedonlyin
abstractform,examinedtheeffectoftreatmenttiming
andfoundathreefoldreductioninoverallpreterm
deliverypriorto37weekswhentreatmentwasadmin-
isteredpriorto16weeks’gestation.Thisfindingmay
alsobeimportantindefiningthepopulationofpreg-
nantwomenwhomaybenefitfromscreeningforBV.

WhatadverseeffectsdoesthetreatmentofBVhaveon
pregnancyoutcomes?Twostudiessuggestedpotential
harmofBVtreatment,reportingincreasedratesof
pretermdeliverybefore34weeksinBV-negative
womenwhoreceivedBVtreatment.Hauthetal.37

randomizedhigh-riskpatientstoBVtreatmentregard-
lessofBVscreeningstatus,resultingintreatmentofa
subgroupofwomenwithoutBV.WomenwithoutBV
whoweretreatedwithantibioticshadanincreasedrate
ofpretermdeliverypriorto34weeks(13.4%)com-
paredwithwomenwithoutBVwhowerenotgiven
antibiotics(4.8%;p50.02).Similarly,Vermeulenand
Bruinse35foundanincreasedrateofpretermdelivery
lessthan34weeksinwomenwithoutBVwhowere
treatedwithantibiotics(12.5%)versuswomenwithout
BVwhowerenotgivenantibiotics(4.1%).Additionally,
VermeulenandBruinse35reportedastatisticallysignif-
icantincreaseinneonatalsepsisratesinthetreated
BV-negativegroup(0%vs8%;p,0.05).

IntheNICHDtrial,39thesecondtreatmentcould
havebeengiventowomenwhowerewithoutBVatthe

time,butwedonotknowwhichoftheNICHDpatients
wereBVnegativeatsecondtreatment.Thesedata
emphasizetheimportanceoftheaccuracyofscreening
teststodiagnoseBV.

Discussion
SummaryofBenefitsandHarms

Insummary,thereappearstobenobenefittoscreen-
ingandtreatingforBVinthegeneralpopulationof
pregnantwomen.Thefindingsforaverage-riskwomen
areconsistentwiththoseofarecentCochranereviewof
treatmentofBVinpregnancy.15Wesimilarlyfoundno
benefittoscreeningallwomenathighriskforpreterm
delivery(womenwithapreviouspretermdelivery)for
theclinicallyimportantoutcomesofpretermdelivery
priorto34weeks,lowbirthweightlessthan2500
grams,andpretermprematureruptureofmembranes.

Thefindingofbenefitinsomehigh-riskstudies
suggeststhattheremaybeasubgroupofhigh-risk
womenthatmaybenefitfromscreeningforBVin
pregnancy.Table3summarizesourestimatesofthe
consequencesofscreeningforBVin1000patientsfrom
thegeneralhigh-riskpopulationand1000fromamore
selectedpopulation.Thebasecaseforthegeneral
high-riskpopulationincorporatesthemeanand90%
CIsfromtheNICHDstudy39forthelistedoutcomes.
Thesecondscenarioincorporatesthepooledresultsof
threeotherhigh-riskstudies.36–38Ofnote,allstudies
usedinthisbalancesheetusedmetronidazoletherapy.
Inthebasecase,weassumedthattreatingthesewomen
forBVreducestheirriskofadversepregnancyout-
comestothatofBV-negativewomen(i.e.,themaxi-
mumplausibleeffect),aswellasaworst-casescenario,
usingthelower90%CIofthepooledestimate.Inboth
scenarioswealsoassumedthatmetronidazoletherapy
mightbeassociatedwithahigherrateofpreterm
deliverylessthan34weeksinhigh-riskpatientswithout
BV,becausetheonlytrialofthesefourthatexamined

Table2.Overviewofhigh-riskstudies

FactorCarey
39

McDonald
38

Hauth
37

Morales
36

Vermuelen
35

PTD,37weeks,
placebo

23%35%57%39%

GA(wk)at
treatment

16–232422–2413–2026

TreatmentOralmetronidazole
2g,repeat
@48hr

Oralmetronidazole
400bid,2d

Oralmetronidazole
250mgtid,7days,
plusoral
erythromycin
333mgtid,14d

Oralmetronidazole
250mgtid,7d

Clindamycin2%
vaginalcream
daily,7d

SecondtreatmentAll,24–29wkIfpositivetest,
4wkpost-
treatment

Ifpositivetest,
at28wk

NosecondtreatmentAll,32wk

PTD,pretermdelivery;GA,gestationalage.
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thiseffectfoundaclinicallyandstatisticallysignificant
harmfuleffect.37Wealsoassumedthatthescreening
testhasasensitivityof95%andspecificityof95%,the
prevalenceofunsuspectedBVis25%,andthatadher-
encetotreatmentis80%.

Inthegeneralhigh-riskpopulation,of1000women
screened,238arecorrectlydiagnosedtohaveBV,and
190ofthesecompletetherapy.Withscreeningand
treatmenttherewouldbe14additionalpretermdeliv-
eriesbefore37weeks(90%CI57fewerto36additional
cases),8additionalcasesofpretermprematurerupture
ofmembranes(90%CI54fewerto19additional
cases),and2fewerpretermdeliveriesbefore34weeks
(90%CI514fewerto11additionalcases).

Inthesecondhigh-riskgroup,screeningandtreat-
mentresultsin42fewerpretermdeliveriesbefore37
weeks(90%CI525to59),49fewercasesofpreterm
prematureruptureofmembranes(90%CI528to70),
and9fewercases(90%CI519fewerto2additional
cases)ofpretermdeliverybefore34weeksper1000
womenscreened.Onecaseofpretermdeliveryatless
than34weekswouldbepreventedforevery111
patientsscreened;likewise,onecaseofpretermdeliv-
eryatlessthan37weekswouldbepreventedforevery
24(90%CI517to40)patientsscreened.Becausewe
assumedapotentialincreaseinpretermdeliverybefore

34weeksinBV-negativepatients,theeffectofscreening
onpretermdeliverylessthan34weeksismoderately
sensitivetochangesintheaccuracyofthescreening
test.Inthemoreselectedhigh-riskgroup,forexample,
screeningandtreatmentresultinanincreaseinpre-
termdeliverybefore34weeksifthespecificityofthe
screeningtestforBVisbelow80%(notshown).

Generalizability

Thereareseveralissuesofgeneralizabilitytoconsider
todeterminewhetherscreeningandtreatingforBV
maybeusefulforpatients.First,allU.S.studieswere
conductedintertiaryreferralcentersorpublichealth
clinicsandmaynotbegeneralizabletocommunity-
basedpractices.Second,screeningmethodsusedin
researchstudiesmaynotreflectthoseemployedin
everydaypractice.Onetechniquefrequentlyusedin
clinicalpracticeisscreeningbyidentificationofclue
cellsalone.TherearenostudiesofBVtreatmentthat
havelookedattheeffectivenessoftreatmentinwomen
whohavebeenidentifiedashavingBVbythiscriterion
alone.Third,wedefinedpatientsasasymptomaticif
theyweremostlikelyidentifiedthroughroutineprena-
talcareandwerenotpresentingforevaluationofBV
symptoms.However,thedetailsforidentificationof

Table3.Summaryofbenefitsandharmsofscreening1000high-riskpregnantwomenforbacterialvaginosis

Benefitandrelevantfactors
“General”high-risk
group

a
“Moreselected”
high-riskgroup

b

Assumptions
Proportionofpregnantwomenwhomeetscreeningcriteria0.10.03
PrevalenceofBVinpopulation0.250.25
RelativeriskofPTDinBVpatients1.61.6
Sensitivityofscreeningtest0.950.95
Specificityofscreeningtest0.950.95
Adherencetotreatment0.80.8
Effectsizes,BVpatients(probability:controlgroupvstreatedgroup[CI])

c

PTD,37weeks20.075(20.19to10.04)10.22(10.13to10.31)
PPROM20.04(20.101to10.03)10.29(10.15to10.43)
PTD,34weeks10.012(20.06to0.08)10.06(10.01to10.15)
Effectsizes,patientswithoutBV(probability:controlgroupvstreatedgroup)

c

PTD,37weeks00
PPROM00
PTD,34weeks20.0220.06
Results(n)
PatientswithunsuspectedBV250250
CorrectlydiagnosedwithBV238238
BVpatientswhocompletetherapy190190
BVpatientswithmisseddiagnosis1313
IncorrectlydiagnosedwithBV3838
Outcomes

c

DecreaseorincreaseinPTD,37weeks(CI)214(236to17)142(125to159)
DecreaseorincreaseinPPROM28(219to14)149(128to170)
DecreaseorincreaseinPTD,34weeks12(211to114)19(22to119)
a
ScreenallwomenwhohaveatleastonepreviousPTD.

b
ScreenifthereismorethanonepreviousPTDorotherriskfactors.

c
Minussignindicatesanetincrease,plusindicatesanetdecrease,inadverseeffects.

BV,bacterialvaginosis;PTD,pretermdelivery;CI,confidenceinterval;PPROM,pretermprematureruptureofmembranes.
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patientswerenotexplicitlystatedintwostudies.36,37

Consequently,itispossiblethatwomenpresentingfor
evaluationofBVsymptomswerealsoincluded.The
womenwithsymptomaticBVmayrepresentadifferent
riskcategoryforadversepregnancyoutcomes.

RecommendationsforFutureResearch

Furthercharacterizationofthepopulationmostlikely
tobenefit,ifany,isneeded.Inaddition,theoptimum
timingofscreeningandtreatmenttodeterminethe
effectoftreatmentregimensonpregnancyoutcomes
needsinvestigation.Particularattentionshouldbepaid
tothepotentialadverseeffectsoftreatingBVin
pregnancy.

BecauseepidemiologicstudiestypicallyusetheGram
stainasthediagnosticstandardandclinicianstypically
useclinicalcriteria,translationoffindingsfromre-
searchtoclinicalpracticeisofspecialconcern.The
developmentofscreeninganddiagnosticteststhatcan
beusedinbothresearchandclinicalsettingsshouldbe
ahighpriority.Publishedtrialsareheterogeneousin
studysize,setting,population,demographics,riskfac-
torassessment,screeningmethods,andtreatmentpro-
tocols,leadingtofurtherconcernsaboutthegeneral-
izabilityofpublishedevidencetoclinicalpractice.
Studiesthatusestandarddiagnosticcriteriaandtreat-
mentprotocolsintypicalpracticesettingsshouldbe
conducted,perhapsusingnetworksofclinicalprac-
tices.Finally,thetimingofscreeningandtreatment
needstobemorethoroughlystudied,givencurrent
evidencesuggestingthatearlyscreeningandtreatment
maybemoreeffectivethanlate.

ThisstudywasconductedbytheOregonHealthSciences
UniversityEvidence-basedPracticeCenterundercontractto
theAgencyforHealthcareResearchandQuality(Contract
No.290-97-0018),Rockville,MD.

ThisarticleisbasedonamorecomprehensiveSystematic
EvidenceReview,whichisavailableonlineatwww.ahrq.gov/
clinic/prevenix.htm.Thatdocumentwasreviewedbycontent
experts,includingSharonHillier,PhD,UniversityofPitts-
burgh,MarkKlebanoff,MD,MPH,NationalInstituteofChild
Health&HumanDevelopment,NationalInstitutesofHealth,
andRickSweet,MD,UniversityofPittsburgh;byprofessional
organizations,includingtheAmericanAcademyofFamily
Physicians,theAmericanCollegeofObstetriciansandGyne-
cologists,andtheAmericanCollegeofPhysicians/American
SocietyofInternalMedicine;andpublichealthorganizations,
includingtheCanadianTaskForceonPreventiveHealth
Care;theNationalInstituteofChildHealth&Human
Development;theNationalInstitutesofHealth;theCenters
forDiseaseControlandPrevention;andtheU.S.Navy
BureauofMedicineandSurgery.Reviewbytheseindividuals
andgroupsdoesnotnecessarilyimplyendorsementofthis
articleoroftheaccompanyingrecommendationsoftheU.S.
PreventiveServicesTaskForce.
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