
pm-chulg - 16.11.07 1

P.MelinP.Melin , , C.MegaliC.Megali , , MP.HayetteMP.Hayette , P.De Mol, P.De Mol

MedicalMedical microbiologymicrobiology , , UniversityUniversity hospitalhospital of Liegeof Liege
BelgianBelgian referencereference laboratorylaboratory for GBSfor GBS

Susceptibility profile to penicillin, Susceptibility profile to penicillin, 

erythromycin and erythromycin and clindamycinclindamycin of clinical of clinical 

isolates of group B streptococci recently isolates of group B streptococci recently 

isolated in Belgium and detection of isolated in Belgium and detection of 

erythromycin resistance geneserythromycin resistance genes

Abstract C2Abstract C2 --168168
47th ICAAC, Chicago, 47th ICAAC, Chicago, SeptemberSeptember 20072007



pm-chulg - 16.11.07 2

BackgroundBackground
Group B Group B streptococcistreptococci or or S.agalactiaeS.agalactiae
�� SinceSince thethe 1970s, 1970s, leadingleading cause of cause of lifelife--

theateningtheatening infections in infections in newbornsnewborns
�� NeonatalNeonatal illnessillness//deathdeath
�� LongLong--termterm disabilitiesdisabilities

�� MaternalMaternal morbiditymorbidity
�� Along Along pregnancypregnancy

�� PeripartumPeripartum

�� SeriousSerious diseasesdiseases amongamong elderlyelderly andand adultsadults
withwith underlyingunderlying diseasesdiseases
�� SignificantSignificant mortalitymortality

Of major concern
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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 

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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ConcernsConcerns

�� IncreaseIncrease ofof resistanceresistance to to erythromycinerythromycin
andand clindamycinclindamycin

�� SusceptibilitySusceptibility to to penicillinpenicillin
�� VeryVery fewfew R R isolatesisolates recentlyrecently characterizedcharacterized in in 

JapanJapan
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ObjectivesObjectives

AmongAmong GBS GBS recentlyrecently isolatedisolated in in BelgiumBelgium
�� FromFrom adultsadults withwith severesevere infectionsinfections

�� FromFrom earlyearly or or latelate onsetonset neonatalneonatal diseasesdiseases

�� To monitor To monitor penicillinpenicillin susceptibilitysusceptibility

�� To To determinedetermine rates of rates of erythomycinerythomycin andand
clindamycinclindamycin resistanceresistance

�� To To assessassess thethe distribution of macrolide distribution of macrolide resistanceresistance
phenotypesphenotypes

�� To To identifyidentify genesgenes codingcoding for for resistanceresistance to to 
erythromycinerythromycin
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MethodsMethods : : IsolatesIsolates
�� ClinicalClinical isolatesisolates

�� Sent to Sent to thethe BelgianBelgian referencereference laboratorylaboratory for GBS from for GBS from JanuaryJanuary
2005 2005 andand JuneJune 20062006

�� FromFrom bloodblood, CSF or , CSF or anyany deepdeep normallynormally sterilesterile sitesite

�� 178 178 isolatesisolates
�� 22 from 22 from neonatalneonatal EODEOD

�� 10 from 10 from neonatalneonatal LODLOD

�� 146 from 146 from adultadult invasive invasive diseasedisease

�� SerotypesSerotypes
�� IaIa (17%); (17%); IbIb (6%); II (10%); III (33%); IV (6%); V (21%); (6%); II (10%); III (33%); IV (6%); V (21%); othersothers (7%)(7%)

�� ReferenceReference strainsstrains
�� Positive Positive eithereither for for ermermBB, , ermermTRTR or or mefmefAA genesgenes

�� NegativeNegative for for thesethese 3 3 genesgenes
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MethodsMethods : : SusceptibilitySusceptibility testingtesting
�� DiskDisk diffusion diffusion 

�� For all For all isolatesisolates

�� ErythromycinErythromycin (15 (15 µµg) g) andand clindamycinclindamycin (2 (2 µµg) g) disksdisks

�� 18 mm 18 mm apartapart

�� EtestEtest
�� BenzylpenicillineBenzylpenicilline stripsstrips

�� For all For all isolatesisolates

�� ErythromycinErythromycin andand clindamycinclindamycin stripsstrips
�� For all For all erythromycinerythromycin resistantresistant isolatesisolates

�� Macrolide Macrolide resistantresistant phenotypesphenotypes -- DtestDtest
�� MLSMLSB B phenotypesphenotypes

�� InducibleInducible ResistanceResistance

�� Constitutive Constitutive ResistanceResistance

�� M M PhenotypePhenotype
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InterpretationInterpretation criteriacriteria (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
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MethodsMethods : : DetectionDetection of R of R genesgenes

�� DNA extraction DNA extraction 
�� QIAmpQIAmp DNA Mini Kit (DNA Mini Kit (QiagenQiagen))

�� PCR amplification PCR amplification withwith specificspecific primersprimers andand protocolsprotocols
�� DetectionDetection of of ermermBB, , ermermTRTR andand mefmefAA genesgenes

�� CaracterisationCaracterisation of PCR of PCR productsproducts
�� SeparationSeparation by by electrophoresiselectrophoresis

�� 2% Agarose gel + 2% Agarose gel + ethidiumethidium bromidebromide stainingstaining

�� VisualizationVisualization underunder UV lightUV light

640640

530530

348348

ermermBB

ermermTRTR

mefmefAA

PCR PCR ProductProduct sizessizes ((bpbp))TargetsTargets
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ResultsResults
AntimicrobialAntimicrobial susceptibilitysusceptibility profile of profile of 

178 GBS 178 GBS clinicalclinical isolatesisolates

% of Resistance% of Resistance MICMIC90 90 MIC Range MIC Range 
(mg/L)(mg/L) (mg/L)(mg/L)

Penicillin*Penicillin* 00 0.0940.094 0.0160.016--0.0940.094

ErythromycinErythromycin 3232
ClindamycinClindamycin 19 19 (25**)(25**)

* : same interpretation for ampicillin and cefazolin
**: iMLS resistant phenotype included
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ResultsResults
ErythromycinErythromycin andand clindamycinclindamycin resistanceresistance

EvolutionEvolution amongamong BelgianBelgian GBS GBS isolatesisolates
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ResultsResults
ErythromycinErythromycin resistanceresistance amongamong

BelgianBelgian clinicalclinical GBS GBS isolatesisolates
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ResultsResults
MLS MLS ResistanceResistance phenotypesphenotypes

� Dtest
� cMLS Erythro R & Clinda R
� iMLS Erythro R & Clinda S/I/R  with Dtest +
� M Erythro R & Clinda S         with Dtest -

4  /  124  /  1221 21 MM

4  /  >2564  /  >25634 34 InducibleInducible

>256  /  >256>256  /  >2564545ConstitutiveConstitutiveMLSMLS

EryEry MICMIC50 50 / / MICMIC990              0              

((mg/L)mg/L)
%%PhenotypePhenotype
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ResultsResults
Distribution of macrolide R  Distribution of macrolide R  genesgenes

3 (25)
8 (67)
1 (8)

ermTR
mefA
ermB & ermTR

M 
(12 isolates)

1 (5)
16 (80)
1 (5)
1 (5)
1 (5)

ermB
ermTR
ermB & ermTR
ermTR & mefA
unknown

MLS inducible
(20 isolates)

19 (73)
2 (8)
5 (19)

ermB
ermTR
ermB & ermTR

MLS constitutive
(26 isolates)

NumberNumber of of isolatesisolates
(% (% perper phenotypephenotype))

Resistance Resistance 
genotypegenotype

Resistance Resistance 
phenotypephenotype
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ConclusionConclusion
�� All GBS isolates fully susceptible to penicillin All GBS isolates fully susceptible to penicillin 
�� Increase of resistance to Increase of resistance to macrolidesmacrolides : a relevant : a relevant 

problemproblem..
� Level: similar to rates observed in France, a neighbour

country.
� No more difference  among isolates from either adults or 

neonates.  
� Most of macrolide R isolates had a MLS phenotype.  
� Detection of MLS-IR is important 

� simple and reliable double-disk diffusion test strongly 
recommended.

� Neither macrolides no lincosamides should no longer 
be used without susceptibility testing.
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