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BackgroundBackground

�� Important Important pathogenpathogen sincesince thethe 1970s1970s

�� PerinatalPerinatal GBS GBS diseasedisease burdenburden
�� NeonatalNeonatal illnessillness//deathdeath, , longlong--termterm disabilitydisability

�� BelgiumBelgium : > 300 : > 300 sepsissepsis ++ meningitismeningitis //yearyear

�� 34.8% 34.8% ofof EOD EOD throughthrough 19911991--20052005
�� (No.2 = (No.2 = E.coliE.coli : 12.5%): 12.5%)

�� MaternalMaternal morbiditymorbidity

�� NeonatalNeonatal direct direct costscosts
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GBS GBS NeonatalNeonatal InfectionsInfections
A. A. SchuchatSchuchat, Clin , Clin MicrobMicrob RevRev 1998;11:4971998;11:497--513513
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““EvidenceEvidence--basedbased””

Prevention of Prevention of perinatalperinatal Group B Group B 
streptococcal infectionsstreptococcal infections

Guidelines from Belgian Council of HygieneGuidelines from Belgian Council of Hygiene-- July 2003July 2003

GynecologistsGynecologists--obstetriciansobstetricians
PediatricianPediatrician--neonatologistsneonatologists

MicrobiologistsMicrobiologists

French/ French/ FlemishFlemish

UniversityUniversity//nonnon--universityuniversity

Foulon W.Foulon W.
HubinontHubinont C.C.
LepageLepage P.P.
LevyLevy J.J.
MahieuMahieu L.L.

Alexander S.Alexander S.
BecksteddeBeckstedde I.I.
ClaeysClaeys G.G.
De Mol P.De Mol P.
DondersDonders G.G.

http://http://www.health.fgov.bewww.health.fgov.be/CSH_HGR/CSH_HGR

General Recommendations  General Recommendations  
&  Specific suggestions&  Specific suggestions

WORKING GROUP :WORKING GROUP :

SecrSecr.: Dubois JJ, CSH.: Dubois JJ, CSH

MelinMelin P.P.
NaessensNaessens A.A.
Potvliege C.Potvliege C.
TemmermanTemmerman M.M.
TuerlinckxTuerlinckx D.D.
Van Eldere J.Van Eldere J.
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PRO PRO 
SCREENINGSCREENING
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GynecoGyneco--ObstetriciansObstetricians

LaboratoryLaboratory
microbiologistmicrobiologistPediatriciansPediatricians

LaborLabor//deliverydelivery WardWard

IntrapartumIntrapartum antimicrobialantimicrobial prophylaxisprophylaxis --IAPIAP

UniversalUniversal prenatalprenatal screeningscreening atat
3535--37 37 weeksweeks gestationgestation

RiskRisk --basedbased approachapproach reservedreserved for for womenwomen withwith unknownunknown
GBS GBS statusstatus atat time of time of laborlabor ..
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Adhesion to a common protocol is a key of successAdhesion to a common protocol is a key of success
Multidisciplinary collaboration is mandatoryMultidisciplinary collaboration is mandatory
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WhyWhy IAP ?IAP ?
WhyWhy a a ScreeningScreening --basedbased approachapproach ??
�� RisksRisks for GBS EODfor GBS EOD

�� Goals Goals ofof IAPIAP

�� EffectivenessEffectiveness

�� BelgianBelgian choicechoice

�� ConcernsConcerns about use about use ofof prophylaxisprophylaxis

�� BelgianBelgian resultsresults
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GBS VERTICAL TRANSMISSIONGBS VERTICAL TRANSMISSIONGBS VERTICAL TRANSMISSION

GBS GBS colonizedcolonized mothersmothers

Non-colonized
newborns

Colonized
newborns

40 40 -- 60 %60 %

2 2 -- 4 %4 %
GBS EODGBS EOD

60 60 -- 40 %40 %

96 96 -- 98 %98 %
AsymptomaticAsymptomatic

sepsissepsis
pneumoniapneumonia
meningitismeningitis

long long termterm
disabilitydisability CDC

Risk Risk 
factorsfactors
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GBS GBS maternalmaternal colonizationcolonization

RiskRisk factorfactor for for earlyearly --onsetonset diseasedisease
(EOD)(EOD)::

vaginal GBS vaginal GBS colonizationcolonization atat deliverydelivery

�� GBS carriers GBS carriers 
�� 10 10 -- 30 % 30 % ofof womenwomen

�� ClinicalClinical signssigns notnot predictivepredictive

�� DynamicDynamic conditioncondition

�� PrenatalPrenatal cultures cultures latelate in in pregnancypregnancy cancan predictpredict
deliverydelivery statusstatus
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Additional Risk Factors 
for Early-Onset GBS Disease

��Obstetric factors: Obstetric factors: 
�� Prolonged rupture of membranes, Prolonged rupture of membranes, 
�� Preterm delivery, Preterm delivery, 
�� IntrapartumIntrapartum feverfever

��GBS GBS bacteriuriabacteriuria
��Previous infant with GBS diseasePrevious infant with GBS disease
��Immunologic: Immunologic: 

�� Low specific Low specific IgGIgG to GBS capsular to GBS capsular 
polysaccharidepolysaccharide

No difference in occurrence either in GBS No difference in occurrence either in GBS 
Positive or Negative women, except Positive or Negative women, except 
intrapartumintrapartum feverfever

Lorquet S., Melin P. & al. Lorquet S., Melin P. & al. 

J J GynecolGynecol ObstetObstet BiolBiol ReprodReprod 20052005
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GBS EOD GBS EOD -- Belgian dataBelgian data

�� IncidenceIncidence
�� 1985: 3/1000 live births1985: 3/1000 live births
�� 1990: 3 cases + 4 likely cases/1000 live births 1990: 3 cases + 4 likely cases/1000 live births 
�� 1999, estimation : 2/1000 live births 1999, estimation : 2/1000 live births 

�� Meningitis : 10 %Meningitis : 10 %
�� Mortality > 14 %Mortality > 14 %

�� 60 % EOD 60 % EOD (130 cases)(130 cases) : WITHOUT any : WITHOUT any 
maternal/obstetric risk factormaternal/obstetric risk factor

�� Prenatal screeningPrenatal screening
�� RectoRecto --vaginal cultures : 13vaginal cultures : 13 --25 % GBS Positive25 % GBS Positive

P. Melin, 2001 P. Melin, 2001 -- Reference laboratory for GBS.Reference laboratory for GBS.
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PreventionPrevention ofof perinatalperinatal GBS EODGBS EOD

�� IntrapartumIntrapartum antibioticsantibiotics
�� HighlyHighly effective effective atat preventingpreventing EOD EOD in in womenwomen atat riskrisk ofof

transmittingtransmitting GBSGBS to to theirtheir newbornsnewborns ( ( >> 4 h)4 h)

INTRAPARTUM ANTIMICROBIAL INTRAPARTUM ANTIMICROBIAL 
PROPHYLAXIS (PROPHYLAXIS ( IAPIAP) ) 

�� Main goalMain goal : : 
�� To To preventprevent 70 to 80 % 70 to 80 % ofof GBS EO casesGBS EO cases

�� SecondarySecondary ::
�� To To reducereduce peripartumperipartum maternalmaternal morbiditymorbidity
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How best to How best to 
identify women identify women 

at risk ?at risk ?

CDC 1996 CDC 1996 recommendationsrecommendations
«« IAPIAP »»

3535--37 37 wkswks ScreeningScreening --basedbased strategystrategy
Or Or 

RiskRisk factorsfactors --basedbased strategystrategy
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  Impact of prevention practicesImpact of prevention practices
  Rate of EarlyRate of Early -- and Lateand Late --onset GBS onset GBS 

Disease in the 1990s, U.S.Disease in the 1990s, U.S.

Consensus  Consensus  
guidelinesguidelines

Group B Strep Group B Strep 
Association Association 
formedformed

1st ACOG & AAP1st ACOG & AAP
statementsstatements

CDC draft CDC draft 
guidelines publishedguidelines published

S. S. SchragSchrag, New , New EnglEngl J Med 2000J Med 2000
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ScreeningScreening for GBS for GBS 
or or riskrisk --factorsfactors ??

P.MelinP.Melin, 40th ICAAC, 2000, 40th ICAAC, 2000
L.MahieuL.Mahieu, 2000, J , 2000, J ObstObst GynGyn;5:460;5:460--44
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EffectivenessEffectiveness ofof bothboth CDC 1996 CDC 1996 
approachesapproaches

SchragSchrag S. et S. et alal. N . N EnglEngl J J MedMed 2002; 347:2332002; 347:233--99

““ RFRF”” easier and cheaper than easier and cheaper than ““ screeningscreening ”” BUTBUT

�� PopulationPopulation --based surveillance study, U.S. based surveillance study, U.S. 

�� 312 GBS EOD ; 312 GBS EOD ; ++ 600 000 live births 600 000 live births 
�� AUDIT AUDIT (5144 files)(5144 files) : : «« IAP given when mandatoryIAP given when mandatory »»

�� 52 % 52 % ofof allall deliveriesdeliveries hadhad screeningscreening

�� IAP IAP givengiven more more oftenoften if if «« GBS Positive GBS Positive screeningscreening »» thanthan
if if presencepresence ofof >= 1 RF>= 1 RF

““ ScreeningScreening ”” >> 50 % more effective than 50 % more effective than ““ RFRF””
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WhyWhy isis ScreeningScreening more more protectiveprotective
thanthan thethe riskrisk --basedbased approachapproach ??

BroaderBroader coveragecoverage ofof «« atat--riskrisk »»
populationpopulation
�� CapturesCaptures colonizedcolonized womenwomen withoutwithout

obstetricobstetric RFRF

�� HighHigh levellevel ofof compliancecompliance withwith
recommendationsrecommendations

�� EnhancedEnhanced compliancecompliance withwith riskrisk --basedbased
approachapproach cannotcannot preventprevent as as manymany cases cases 
as as universaluniversal screeningscreening
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CDCCDC
The RecommendationsThe Recommendations

MMWR, MMWR, VolVol 5151
(RR(RR--11) August 200211) August 2002

Universal prenatal Universal prenatal 
screeningscreening

& RF reserved for unknown & RF reserved for unknown 
GBS culture resultsGBS culture results

EndorsedEndorsed by AAP by AAP 
andand by ACOGby ACOG

in 2002in 2002
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ScreeningScreening--basedbased strategystrategy for for preventionprevention
of GBS of GBS perinatalperinatal diseasedisease ((BelgianBelgian CH, 2003)CH, 2003)

Recto-vaginal GBS screening culture  at 35-37 weeks of g estation 

For ALL pregnant women

Recto-vaginal GBS screening culture  at 35-37 weeks of g estation 

For ALL pregnant women

> 1 Risk factor: 
- Intrapartum fever > 38°C***
- ROM > 18 hrs

> 1 Risk factor: 
- Intrapartum fever > 38°C***
- ROM > 18 hrs

Intrapartum prophylaxis NOT indicated
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NegNeg PosPos

if NOif NO if YESif YES

Unless patient had a previous infant with GBS invasive disease
or GBS bacteriuria during current pregnacy

or delivery occurs < 37 weeks’ gestation *

GBS GBS NegNeg

if  YESif  YES

GBS POSGBS POSNot done, incomplete
or unknown GBS result

! Facultative ! ! Facultative ! 
IntrapartumIntrapartum rapidrapid GBS GBS AgAg test**test**
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GBS Screening: Predictive Value of GBS Screening: Predictive Value of 
Antenatal Cultures by Interval to Antenatal Cultures by Interval to 

DeliveryDelivery
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Yancey et al., OB GYN 1996;88:811Yancey et al., OB GYN 1996;88:811--5.5.
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�� WHENWHEN 3535--37 37 weeksweeks

�� WHOWHO ALL ALL thethe pregnantpregnant womenwomen

�� SpecimenSpecimen Vaginal + rectal Vaginal + rectal swabswab (s)(s)

�� CollectionCollection WITHOUT WITHOUT speculumspeculum

�� TransportTransport Transport/collection Transport/collection devicedevice
(non nutritive medium: Amies/Stuart)(non nutritive medium: Amies/Stuart)

�� Request Request formform To To specifyspecify prenatalprenatal «« GBSGBS »»
screeningscreening + + expectedexpected

addressaddress for for deliverydelivery

Crucial conditions to Crucial conditions to optimizeoptimize
SCREENINGSCREENING

(CDC 2002 (CDC 2002 -- BelgianBelgian HC 2003)HC 2003)
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PrenatalPrenatal GBS GBS screeningscreening : : 
LaboratoryLaboratory procedureprocedure ((BelgianBelgian HC, 2003)HC, 2003)

3535--37 wks37 wks V+RV+R

Selective enrichment broth (eg.LIM)

Overnight, 35Overnight, 35--3737°°CC

Sub-culture onto “Granada” agar

Overnight, 35Overnight, 35--3737°°C C anaerobicallyanaerobically

POSITIVE screening Negative screening

Presence Presence 
of orangeof orange
coloniescolonies
= GBS = GBS 

Absence of 
orange 
colonies 

MinimumMinimum::
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SelectiveSelective enrichmentenrichment brothbroth

LimLim BrothBroth ==

Todd Todd HewittHewitt brothbroth + + colistincolistin (15 (15 µµµµµµµµg/ml)g/ml) + + 
nalidixicnalidixic acidacid (10 (10 µµµµµµµµg/ml)g/ml)

OvernightOvernight atat 3737°°C  C  andand subsub--culturedcultured onto onto 
«« GranadaGranada »» ((andand/or BA ou BA+CNA)/or BA ou BA+CNA)
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Granada medium agar Granada medium agar oror BDBDTMTM Group Group 
B B StreptococcusStreptococcus DifferentialDifferential MediumMedium

Orange Orange colorcolor::

SpecificSpecific for GBSfor GBS
// // ββββββββ--hemolysishemolysis
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StreptoStrepto B ID agar B ID agar -- BioMBioM éérieuxrieux

HighHigh sensitivitysensitivity
for for growthgrowth oof GBS f GBS 

GBS = GBS = pinkpink to to redred coloniescolonies

Not 100 % Not 100 % specificspecific for GBS: Id to for GBS: Id to confirmconfirm (latex)(latex)
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WhatWhat to do in case of Positive to do in case of Positive 
GBS GBS screeningscreening ??

�� SendSend resultsresults to to requestingrequesting doctordoctor andand a a 
copy to copy to expectedexpected site for site for deliverydelivery

�� DO NOT DO NOT treattreat duringduring pregnancypregnancy if if 
asymptomaticasymptomatic
�� ( ! To ( ! To treattreat if GBS if GBS bacteriuriabacteriuria ! )! )

�� To To scheduleschedule IAPIAP
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IntrapartumIntrapartum AntibioAntibio --ProphylaxisProphylaxis
((BelgianBelgian HC 2003)HC 2003)

�� PenicillinPenicillin GG

�� 5 millions U, IV initial dose, 5 millions U, IV initial dose, thenthen 2,5 2,5 
millions U IV millions U IV everyevery 4 4 hourshours untiluntil deliverydelivery..

�� AmpicillineAmpicilline
�� 2 g IV initial dose, 2 g IV initial dose, thenthen 1 g IV 1 g IV everyevery 4 h 4 h untiluntil deliverydelivery..

�� Acceptable Acceptable alternative alternative , but, but broaderbroader spectrumspectrum, , potentialpotential
selectionselection ofof R R bacteriabacteria
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IntrapartumIntrapartum AntibioAntibio --ProphylaxisProphylaxis
If If penicillinpenicillin allergyallergy ((BelgianBelgian HC 2003)HC 2003)

�� Patients Patients at low riskat low risk for anaphylaxisfor anaphylaxis
�� CefazolinCefazolin

�� 2 g IV initial dose, then 1g IV every 8 h until 2 g IV initial dose, then 1g IV every 8 h until 
delivery. delivery. 

�� Patients Patients at high riskat high risk for anaphylaxisfor anaphylaxis
�� ClindamycinClindamycin

�� 900 mg IV every 8 hours until delivery.900 mg IV every 8 hours until delivery.
�� If GBS resistant to clindamycin : ask for infectiologist If GBS resistant to clindamycin : ask for infectiologist 
opinionopinion
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FeasibilityFeasibility in in BelgiumBelgium

�� ScreeningScreening
�� FollowFollow--upup visitvisit alreadyalready scheduledscheduled aroundaround 3535--

37 37 wkswks gestationgestation

�� AccessabilityAccessability to to laboratorieslaboratories

�� IAP IAP ((intraintra--venousvenous))

�� Most of Most of deliveriesdeliveries occuroccur atat hospitalhospital
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ConcernsConcerns about about potentialpotential
adverse / adverse / unintendedunintended

consequencesconsequences of of prophylaxisprophylaxis

�� Allergies Allergies 

�� AnaphylaxisAnaphylaxis occursoccurs but but rarelyrarely

�� Changes in incidence or Changes in incidence or resistanceresistance ofof otherother
pathogenspathogens causingcausing EODEOD

�� Data are Data are complexcomplex ……

�� BUT Most BUT Most studiesstudies: stable rates : stable rates ofof «« otherother »»
sepsissepsis

�� Changes in GBS Changes in GBS antimicrobialantimicrobial resistanceresistance
profileprofile
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SusceptibilitySusceptibility pattern of GBSpattern of GBS

0%

20%

40%

60%

80%

100%

Pen Ampi Céph.I Ery/Clin

Susceptible Resistant

15 15 -- 30 % : 30 % : ��������

MelinMelin et et alal. 2002, ICAAC, Abstract .... 2002, ICAAC, Abstract ...
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InterpretationInterpretation criteriancriterian (MH (MH withwith bloodblood ))
(CLSI 2006)(CLSI 2006)

ZoneZone MIC  MIC  
DiameterDiameter (mm) (mm) (mg/L)(mg/L)
S     S     I     I     R R S   S   I   I   RR

PenicillinPenicillin >> 2424 -- -- < < 0.120.12 -- --

ErythromycinErythromycin >> 2121 1616--2020 << 1515 < < 0.250.25 0.50.5 >> 11

ClindamycinClindamycin >> 1919 1616--1818 << 1515 < < 0.250.25 0.50.5 >> 11

PhenotypesPhenotypes of of resistanceresistance to macrolide to macrolide -- lincosamidelincosamide : : DtestDtest
cMLScMLS ErythroErythro R & R & ClindaClinda RR
iMLSiMLS ErythroErythro R & R & ClindaClinda S/I/R S/I/R withwith DtestDtest ++

M M ErythroErythro R & R & ClindaClinda S        S        withwith DtestDtest --
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ConcernsConcerns about about potentialpotential
adverse / adverse / unintendedunintended

consequencesconsequences of of prophylaxisprophylaxis

�� Management of Management of neonatesneonates

�� IncreaseIncrease of of unecessaryunecessary evaluationevaluation

�� IncreaseIncrease of of unecessaryunecessary antimicrobialantimicrobial
treatmentstreatments
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Management of Management of neonatesneonates atat
riskrisk for GBS EODfor GBS EOD

Rem.Rem.: 90% of GBS EOD are : 90% of GBS EOD are symptomaticsymptomatic < 24 h of live< 24 h of live

NeonatesNeonates bornborn to to womenwomen whowho receivedreceived IAPIAP
SymptomaticSymptomatic NN NN // asymptomaticasymptomatic NNNN

AtAt lowlow //atat highhigh riskrisk .

To To minimizeminimize unnecessaryunnecessary evaluationevaluation andand antimicrobialantimicrobial
treatmenttreatment
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Management of Management of symptomaticsymptomatic
newbornsnewborns atat riskrisk for GBS EODfor GBS EOD

ClinicalClinical signssigns of of sepsissepsis

11-- Full diagnostic Full diagnostic evaluationevaluation **

22-- EmpiricEmpiric antibiotherapyantibiotherapy

((AmpicillinAmpicillin + aminoside)+ aminoside)

**::-- Full Full bloodblood cellcell count count 
(FBC) + (FBC) + differentialdifferential

-- CRP CRP 

-- BloodcultureBloodculture

-- ((LumbarLumbar P.) P.) 

-- ChestChest XrayXray

-- EndotrachealEndotracheal culture (if culture (if 
intubatedintubated or if or if 
resp.distress.resp.distress. or or RxRx
infiltrateinfiltrate))

RemRem. . ! NOT ! NOT recommandedrecommanded ::
11-- UrinaryUrinary GBS GBS AgAg

22-- «« MonitoringMonitoring »» culturescultures
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Management of Management of asymptomaticasymptomatic
newbornsnewborns «« atat highhigh riskrisk »» for GBS for GBS 

EODEOD

If If antibiotherapyantibiotherapy givengiven to to mothermother forfor
-- Suspicion of Suspicion of chorioamnionitischorioamnionitis or or 

-- PrematurePremature ANDAND prolongedprolonged rupture of rupture of 
membranesmembranes

Full Full evaluationevaluation

EmpiricEmpiric therapytherapy
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Management of Management of asymptomaticasymptomatic
newbornsnewborns «« atat lowlow riskrisk »» for GBS for GBS 

EODEOD
If IAP If IAP givengiven to to thethe mothermother, , gestationalgestational age :age :

< 35 < 35 wkswks..

�� LimitedLimited evaluationevaluation**

�� ObservationObservation

If If sepsissepsis suspectedsuspected****

�� Full Full evaluationevaluation

�� EmpiricEmpiric therapytherapy

>= 35 >= 35 wkswks..

DurationDuration ofof IAPIAP

>> 4 h4 h

No No evaluationevaluation

< 4 h< 4 h
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ThreatenedThreatened pretermpreterm deliverydelivery

PlannedPlanned caesareancaesarean deliverydelivery for for 
GBS GBS colonizedcolonized womenwomen

DurationDuration of of antibiotherapyantibiotherapy
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PreventivePreventive strategiesstrategies
CurrentCurrent BelgianBelgian benefitsbenefits
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Conclusions & perspectivesConclusions & perspectives

PreventionPrevention of GBS of GBS perinatalperinatal DiseasesDiseases
PROPRO--SCREENINGSCREENING

CurrentlyCurrently thethe best best choicechoice butbut NOT NOT thethe idealideal
strategystrategy

TemporaryTemporary, , waitingwaiting for vaccines, for vaccines, otherother approachapproach

�� To To implementimplement in in thethe dailydaily practicepractice

�� V+R V+R ScreeningScreening methodmethod

�� !! Transmission of !! Transmission of resultsresults !!!!

�� EpidemiologicalEpidemiological surveillancesurveillance
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Alternative to prenatal GBS Alternative to prenatal GBS 
screening: screening: intrapartumintrapartum screeningscreening

SpecimenSpecimen
analysisanalysis

Optimal Optimal 
management management 
of patientof patient

ResultsResults

Collect specimen at Collect specimen at admisionadmision

30 30 -- 45 minutes45 minutes

BenitzBenitz et et alal. 1999, . 1999, PediatricsPediatrics, Vol 183 (6), Vol 183 (6)
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PerspectivesPerspectives

�� OtherOther investigatedinvestigated approachesapproaches
�� Real time PCR for Real time PCR for intrapartumintrapartum screeningscreening

((GenExpertGenExpert -- CepheidCepheid))
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BelgianBelgian Challenge = Challenge = 
To To preventprevent annuallyannually > 200 cases > 200 cases 

ofof neonatalneonatal GBS EODGBS EOD

GDLuxGDLux Challenge = Challenge = 
To To preventprevent annuallyannually > 10 cases > 10 cases 

ofof neonatalneonatal GBS EODGBS EOD
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Key GBS ResourcesKey GBS Key GBS ResourcesResources

�� MMWR : MMWR : August 16, 2002 / 51(RR11); 1August 16, 2002 / 51(RR11); 1--2222

�� ACOG ACOG CommComm OpinOpin 2002, N2002, N°°279279

�� ObstetObstet GynecolGynecol, 2002;100:1405, 2002;100:1405--1212

�� CDCCDC ’’s GBS Internet pages GBS Internet page

�� http://http://www.cdc.govwww.cdc.gov//groupBstrepgroupBstrep//

�� Conseil supConseil supéérieur drieur d’’hygihygièène ne (brochure (brochure strepstrep B)B)

�� http://http://www.health.fgov.bewww.health.fgov.be/CSH_HGR/CSH_HGR


