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Colonization by Streptococcus agalactiae During Pregnancy:
Maternal and Perinatal Prognosis
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Wereviewed colonization by group B Streptococcus B-haemolyticus of L ancefield (SGB), or
Streptococcusagalactiae, in pregnant women, and the consequencesof infection for themother
and newborninfant, includingfactor sthat influencetherisk for anogenital colonization by SGB.
We also examined the methods for diagnosis and prophylaxis of SGB to prevent early-onset
invasive neonatal bacterial disease. At present, it isjustifiableto adopt anal and vaginal SGB
cultureaspart of differentiated obstetrical carein order toreduceearly neonatal infection. The
rates, risk factor sof mater nal and neonatal SGB colonization, aswell astheincidence of neonatal
disease, may vary in different communitiesand need to bethor oughly evaluated in each country to
allow themost appropriate preventivestr ategy to beselected.
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Streptococcus f-haemolyticus of group B of
Lancefield (SGB), or Streptococcus agalactiae,
recognized in the 1920’'s as the etiol ogical agent of
bovine madtitis[1], hasbeen associated over theyears
with infections in parturients and newborn infants,
provoking important morbidity and mortality among
newborns and pregnant women [2-4]. SGB disease
canoccur inthreeclinica forms: 1) early-onset disease,
defined by the development of disease in newborn
infantsup to the 7th day of life, accountting for about
85% of theneonatd infectionscaused by thisagent; 2)
late-onset disease, characterized by occurrence
between the 8th day and the 3rd month of life; and 3)
very late-onset disease, occurring after the 3rd month
of life[5).
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Wemadeareview of theliteraturedealing withthe
influence of colonization by Sreptococcusagalactiae
during pregnancy fromthematerna and newborninfant
perspective, with an examination of factors that
influencetherisk for anogenita colonization by SGB,
thematernal and perinatal prognosisand the methods
for diagnosisand prophylaxisof SGB.

Influenceof Pregnancy Period on Colonization of
Pregnant Women by Streptococcus agalactiae

The prevalence of SGB colonization among
pregnant women rangesfrom 10 to 30% [6-8]. SGB
colonization ratesvary with ethnic groups, geographic
localization and age; they aresimilar for pregnant and
non-pregnant women[9].

Thechdlengeof workingwith SGB ispartly dueto
thetrangtory colonization observed in pregnant women,
with approximately equal numbers of women being
colonized in a trangitory, intermittent or persistent
manner. Thus, inorder to minimizeearly-onset neonata
disease, the recommendation isto make aculture at
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between 35 and 37 weeks of pregnancy, due to the
potentialy stableprofileof colonization during aperiod
of fiveweeksbeforedelivery [10-12].

Risk Factors for Colonization by Streptococcus
agalactiae

Several maternal risk factors can significantly
increasethe probability of devel opment of SGB disease
inneonates. Thisisanimportant fact, sncethepresence
of anisolated risk factor increasesthe probability that a
pregnant woman will haveachild with early neonatal
SGB disease by 6.5times[13]. Theidentification of a
high-risk popul aionto bescreenedfor SGB colonization
isacongderablechalenge, sncethiscolonizationisaso
observed in motherswho do not have the classically
known risk factors, and it represents 25% to 30% of
neonatesthat develop early neonatal SGB [14].

The option for theidentification of maternal risk
factors, such as SGB bacteriuria during pregnancy,
labor before 37 weeks of gestation, prematurerupture
of the fetal membranes lasting more than 18 hours,
intrapartum fever, and a history of a newborn with
early-onset neonatal SGB diseaseinapopulationwith
an approximately 3% incidenceof risk factorshasled
to the unnecessary administration of antibiotic
prophylaxisin 5 to 10% of parturients [15]. Other
factorsequally associated with SGB colonization are
massive maternal SGB colonization, low levels of
circulating materna antibodiesagainst SGB, materna
ageof lessthan 20 years, and maternd diabetesmellitus
[14,16-18]. The frequency of SGB colonization is
highest among black women, followed by Hispanic
women and whitewomen[14]. However, in Brazil, in
view of the high degree of racial miscegenation, itis
difficult to establish aprecise classification of apatient
sample in terms of race or ethnic group. In an
observationa study of 101 pregnant womenwith HIV
infectionin Ribeiréo Preto, SP, Brazil, adistinction was
made between whiteand non-whitewomen; therewas
ahigher risk of colonization among non-whitewomen
and among women with associ ated diabetes mellitus
(P. El Beitune & G. Duarte, unpublished data).

Strategies to Prevent Early-Onset SGB Disease

In 1996, the Centers for Disease Control and
Prevention (CDC) recommended two strategies to
identify motherscolonized with SGB, with thespecific
objectiveof preventing early-onset SGB diseaseinthe
neonate. The strategies consisted of theidentification
of important maternal risk factorsor of the execution
of routine cultures of anogenital swalbsobtained from
pregnant women at between 35 and 37 weeks of
gestation[16].

After arecent review published in 2002 by the
CDC, whichwas endorsed by the American College
of Obstetricsand Gynecology and by the American
Academy of Pediatrics, priority hasbeen giventothe
systematic adoption of SGB culture for women at
between 35 and 37 weeks of gestation [14].

Methodsfor Diagnosisof Colonization by SGB

Bacteria culture is considered to be the gold
standard for SGB detection when it is applied to
material obtained from both the vaginaand theanus,
using selective media for SGB; the result is later
confirmed by specific diagnostic tests, such aslatex
agglutination or molecular biology techniques. This
recommendationisbased on thefact that 86% of cases
of early-onset neonatal disease are prevented when
anogenital cultureis performed between 35 and 37
weeks of gestation, as opposed to a 68.8% rate of
prevention when the conduct used isbased on maternal
risk factors. Screening testsduring the prenatal period,
followed by appropriate management of cases of
colonization, present aclearly favorable cost-benefit
ratio[13,14].

Animportant limitation of the detection of SGB in
culture is the need for viable organisms and for an
averagecultureperiod of 48-72 hours. Approximately
6to 13% of the newborns col onized with SGB during
thefirst 48 hoursof lifeareborntowomenwith negative
SGB cultures, demonstrating thelimitationsof culture
asadetection strategy. In some cases, thislimitation
may be due to the exponential fall in the number of
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SGB colonies, astheswabsarekept out of thetrangport
medium at eight hoursafter collection, and a so dueto
thematernal use of antibiotics (such aspenicillin G,
ampicillinor erythromycin) and of personal hygiene
products contai ning antimycotic and anti septic agents
(douchesand vaginal soap bars) [19].

Historically, SGB used to be detected by culture of
avagina swab. However, thesenstivity of thesecultures
did not exceed 50 to 60% in the best series
[6,8,10,19,20]. There is data from studies whose
objective wasto minimizefal se-negative results by
recommending that thelower portion of thevaginabe
cultured instead of the cervix, and that the anorectal
portion be submitted to s multaneous swabbing and
culturedin selectiveand enriched media, suchasLim
broth or Todd-Hewitt broth (THB). Themediashould
be kept at 4°C and supplemented with antibioticsthat
suppressthe growth of Gram-negative bacteriaand of
other saprophytic microorganismsof thevagina flora,
thus favoring the recovery of an adequate number
microorganismsand fadilitating their identification, even
in samples with a reduced inoculum concentration
[2,6,7,10].

Theoretically, anidedl test for theidentification of
maternal SGB colonization hasstill to befound. Such
atest should berapidly conclusivewhen used at the
timeof materna admission during labor, should havea
minimum sengitivity of 86% (the sensitivity of thegold
standard), should beof low costin order to bedefinitely
included in the set of tests required during the
intrapartum period, and should havelow false-negetive
rates.

Among the rapid tests for the diagnosis of SGB
colonization, molecular biology examsseemtobea
promising reality. As an example, the fluorogenic
polymerase chain reaction yielded conclusiveresults
within 45 minutes, with 97% sensitivity and 100%
Specificity [21]. However, thistestisnot commercidly
available. Another test based on antigen detection, the
latex agglutination test, hasaperiod of incubation of
10 minutes and efficiently identifies B-hemolytic
streptococci of the A, B, C, D, F and G groups of
Lancefidd. Thistest variesin sengtivity and specificity,
depending on the time of culture of the bacteriain

selectivemedium. Itisan excellent confirmatory test
after thegold standard culturetest, with sengitivity and
specificity closeto 100% [20]. However, when the
test isapplied before culture on blood-agar medium,
thesengtivity is65%; it varieswhenthismethodisused
without previousenrichment with THB medium, and it
dependsonthetimeof incubation on blood-ager plates,
ontheamount of inoculum present in the sample, and
ontheexecution of theagglutinationtestimmediately
after dilution of theextractionfluid[20,22]. Ontheother
hand, a group in Spain recently concluded that
agglutination testing of selectivebrothisasensitive
method, which offerstheadvantage of saving 24 hin
theturnaround timefor detection of SGB in pregnant
women, with 98% sengibility [23]. Whiletheseresults
were not confirmed by others, we still conclude that
cultureisideal for screening during the prenatal period,
but isnot suitablefor therapid diagnosisrequired for
patientsinlabor.

Influence of Colonization by Streptococcus
agalactiae during Pregnancy on Maternal
Prognosis

Complications due to SGB colonization during
pregnancy are not limited to the neonatal period.
According to someinvestigators, SGB colonization
during pregnancy increasestherisk of spontaneous
abortion andinfluencesthe pathogenesisof premature
rupture of thefetal membranes, of preterm labor and
of low neonatd birthweight, though the consequences
differ widely [24-26].

Thereisno consensusregarding the effect of SGB
colonization on gestational prognosis. Studies
eva uating thisinteractionin HIV-1-infected pregnant
women are also lacking. Several studiesevaluating
pregnant women defined asclinically normal did not
detect an association between SGB and an adverse
gestational prognosis, such as preterm labor,
premature rupture of the membranes, and low
neonatal birthweight [27,28]. Theseresultsaresmilar
to those observed in Ribeiréo Preto, among HIV -
infected pregnant women colonized by SGB (P. El
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Beitune& G. Duarte, unpublished data). Although
someinvestigatorsfound that women with preterm
delivery haveasgnificantly higher frequency of SGB
colonization at the time of delivery, they did not
confirm the possible association between higher rates
of preterm deliveries among women colonized by
SGB inthe 24" week of gestation [25]. Onthe other
hand, areduced latency period before delivery was
observed in SGB-colonized women who devel oped
preterm rupture of themembranes. However, acause-
effect relationship was not conclusively established
[29]. Inview of the above studies, the CDC published
directivesin 2002, advising obstetricianstofollow a
conservative conduct during the prenatal period,
exceptinthecaseof urinary tract infection associated
with SGB, which occursin 2 to 4% of all pregnant
women [14].

Thecomplicationsdueto SGB colonization during
pregnancy are not limited to the gestational period.
According to some investigators, this type of
colonization a so affectsmaternal prognosis. Several
studieshavereported that SGB isdirectly responsible
for casesof chorioamnionitisand endometritis, being
less frequently isolated in cases of abdominal wall
infection, pelvicabscess, septic palvicthrombophl ebitis,
osteomyditis, and meningitis[14,24,30]. Additionaly,
in 2000 Schrag et a. [22] demonstrated a 21%
reduction in the risk of chorioamnionitis and
endometritiswhen antibiotic prophylaxiswas applied
[31]. Thus, if SGB colonization could be controlled,
few adverse effectswould be observed.

Influence of Colonization by Streptococcus
agalactiae during Pregnancy on Newbor n I nfant
Prognosis

Vertical transmission occurs in 30 to 70% of
neonateswhose mothershavean SGB-positiveculture
during pregnancy [2] and, intheabsenceof aprevention
program, 1% to 2% of these neonates develop
symptomatic SGB infection, with approximately 90%
of cases occurring during the first 24 hours of life
[13,32].

In absolute numbers, early-onset SGB disease
affects1t04/1000 liveborns, when only children born
to mothers colonized with Sreptococcus agal actiae
during the prenatal period are considered, the neonatal
rate of infection is 0.3% to 1.4%, with a 25-fold
increasein early neonatal diseasecompared to children
bornto non-colonized mothers[13,14], mainly dueto
vertical transmission. Thisform of transmission can
result fromintrauterineinfection, dueto the ascending
dissemination of SGB from thevagina, with secondary
aspiration of contaminated amnioticfluid by thefetus,
but it isundeniably facilitated by premature rupture of
thefetal membranes, after the beginning of labor and
during the passage of thefetusthrough the birth canal,
resulting in higher than 50% neonatal mortality rates
during the 1970s decade, compared to the current 4
to 20% rates. Thisnotablereductionisdueto abetter
understanding of the risk factors associated with
neonatd infection and thecongderableevolution of care
at neonatal therapy centers[10,14,31,33].

Although theclinical manifestation of early-onset
SGB disease morefrequently involves pneumoniaor
septicemia, inthe United States approximately 2,000
neonates devel op SGB-induced meningitiseach year,
with a consequent permanent neurological deficit
occurring in 30% to 50% of these cases[34].

Effect of ProphylaxisIntrapartum on Perinatal
Prognosis

Antibiotictherapy during theprenatal, intrapartum
and postnatal periodshasbeen usedin order to prevent
early-onset neonatal SGB disease. Objectively, prenatd
therapy hasproven to beineffective, duetothepeculiar
characteristics of the often persistent or intermittent
colonization. It has currently been established that
treatment of maternal SGB colonization during
pregnancy doesnot eradicatethemicroorganismsina
definitive manner, regardless of the treatment used.
Another equally frustrated strategy, i.e. theisolated
administration of antibiotic prophylaxis during the
postnatd periodtoal babiesbornto colonized mothers,
resulted in half to 2/3 symptomatic and bacteremic
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infantsat birth. Thus, the experience obtained withthe
use of these strategiesindicatesthat the most efficient
method available today is intrapartum
chemoprophylaxiswith parenteral antibiotic therapy,
whilematernal immunization, permitting effectiveand
sustainable immunogenicity, is not yet a reality
[13,14,35].

SGB is sengitive to many antimicrobia agents,
especidly B-lactamantibiotics Amongtheantimicrobia
agentsextensively used against SGB arepenicillinG
and ampicillin[14]. Penicillin G continuesto bethe
antibiotic of choicefor intrapartum prophylaxisfor
SGB-colonized mothers because of the effective
transplacental passage of thisagent, itslow cost, and
broad spectrum of action directed at Gram-positive
cocci, with a lower theoretical probability of the
emergenceof res stant microorganisms. Erythromycin
and clindamycin are acceptabl edternativesfor mothers
whoaredlergictopenicillin[14,16,36]. Theprevadence
of resstanceamong invasve SGB isolatesranged from
710 25 per cent for erythromycinand from 3to 15 per
cent for clindamycin [37,38] and might be associated
with certain serotypes, especially typeV [39,40]. Ina
study performed in Ribeirao Preto, there was no
indication of uniform susceptibility to penicillinandto
other beta-lactam antibioticsof SGB isolatesfrom 101
HIV pregnant women and matched control pregnant
women, so further surveillanceisneeded, particularly
inthecaseof invasve SGB isolates(P. El Baitune& G.
Duarte, unpublished data). Similar results were
generally found in other studies[41-43]. In general,
the studiesdemonstrate increased effectivenessfour
hours after the administration of antibiotic therapy to
the mother, since adequate penicillin or ampicillin
concentrationsare achieved in amniotic fluid two to
four hoursafter parentera adminigtrationto themother
[5,14].

Amongtheninecurrently-identified SGB serotypes,
five(la Ib, 1,111, and V) are preva ent among pregnant
women and neonateswith early onset SGB diseasein
the United Statesand \Western European countries[44,
45]. TypesVI and VIl predominateinisolatesfrom
Japanese women [46]. Types IV and VII are
encountered only rarely [44]. Serotypedistribution may

haveimplicationsfor the development of amultivalent
anti-SGB vaccine[44].

Conclusions

Onthebasisof our review, itisjustifiableto adopt
ana andvagina SGB culturesaspart of differentiated
obstetrical care in order to reduce early neonatal
infection. Theratesand risk factorsfor maternal and
neonatal SGB colonization may vary in different
communities. Theserates, aswell astheincidence of
neonatal disease, need to be thoroughly evaluatedin
each country, to alow the most appropriate preventive
strategy to be selected.
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