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Phenotypical Characteristics of Group B Streptococcus in Parturients
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Colonization by Group B Sreptococcus (GBS) is highly prevalent among pregnant women, with prevalence rates
ranging between 4% and 30%. The infection may be transmitted vertically and may result in serious neonatal
consequences. In the period from November 2003 to May 2004, a cross-sectional study was carried out among 316
parturients at the Jundiai Teaching Hospital to establish the prevalence of genital GBS colonization, to identify the
factors associated with colonization and the characteristic phenotypes of these streptococci. Samples from rectal
and vaginal areas were collected for selective culturein Todd-Hewitt broth. Susceptibility to 7 antimicrobial agents
was tested using the antibiotic diffusion disk technique, and the isolated strains were classified using specific
antisera. The prevalence of GBS colonization was 14.6%. No strain was resistant to penicillin, ampicillin,
erythromycin or nitrofurantoin. The majority of strains were sensitive to cephalothin. Greatest resistance was to
gentamicin (76.1%), followed by clindamycin (17.4%). The most frequent serotype was Ib (23.9%), followed by
serotypes |1 and la (19.6% and 17.4%, respectively). There was no correlation between serotype and greater
antimicrobial resistance. In conclusion, the prevalence of GBS in parturients was high and penicillin continues to
be the drug of choice for intrapartum prophylaxis. The most frequent serotype (I1b) found in this study differsfrom
those found in the majority of studies carried out in other countries, revealing the need to identify prevalent
serotypes in each region so that specific vaccines can be designed.
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woman.

Worldwide, colonization by Group B Streptococcus (GBS)
ishighly prevalent among pregnant women, varying between
4% and 30% [ 1-3]. In Brazil, therearefew publicationson this
subject, and some authors have found aGBSisolation rate of
4-25% among Brazilian parturients[4-10]. Ratesof colonization
may vary greatly according to the sample collection site, the
culture medium used, the ethnic group, geographical location,
immunological factors and the age of the population
investigated [11-13].

With the objective of reducing neonatal morbidity and
mortality due to GBS, different countries have implemented
strategies of intrapartum prophylactic antibiotic therapy,
resulting inasignificant decreasein theincidence of neonatal
infectionfrom2.7t0 0.4 per 1,000 livebirths[14-17]. Penicillin
isrecommended for intrapartum prophylaxis, with ampicillin
as an alternative [14]. In patients with a history of allergy to
penicillin and at high risk for anaphylaxis, clindamycin or
erythromycin have been recommended asthe drugs of choice
[14,18]. However, prevention and treatment strategies have
not yet been adopted in Brazil to reduce the incidence of
neonatal infection by GBS[6,19].
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Antimicrobial susceptibility and serological classification,
i.e. serotyping, have been cited asthe principal phenotypical
characteristics of GBS [20]. With respect to antimicrobial
susceptibility, studies have shown that most cases present
no resistance of GBSto penicillin [21,22]. On the other hand,
resistance to other antibiotics has been frequently
described [23,24]. It should be emphasized that resistance
to an antimicrobial agent increases over time, differs
between serotypes and varies according to geographical
location, which leads to the conclusion that the choice of
the best antimicrobial agent should be guided by the pattern
of antibiotic resistance observed in each geographical
region[22].

In addition to chemoprophylaxis, immunoprophylaxishas
also been suggested for the prevention of GBS infection [25]
and to make the devel opment of avaccine possible, knowledge
of the most important serotypes in the region in question is
vital [5]. Eleven serotypes have been described according to
the capsular polysaccharide antigen, of which the serotypes
most frequently found have been serotypes| and 11 [26,27].

The objective of thisstudy wasto evaluate the prevalence
of vaginal and rectal GBS colonizationin parturients, to identify
factors associated with this colonization and to describe the
phenotypical characteristics of these streptococci
(antimicrobial susceptibility and serotyping).

Materialsand M ethods

Thisis across-sectional study involving 316 parturients
admitted to the Jundiai Teaching Hospital between November
11, 2003 and May 14, 2004. Sample size was estimated
considering aprevalence of 4% to 20%, asampleerror of 3.8%
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and a confidence interval of 95%. The study was approved
by the IRB of the State University of Campinas, Brazil
(UNICAMP), and al participants signed an informed consent
form prior to admission. Exclusion criteriacomprised: use
of antimicrobial medication in the 2 weeks prior to
admission, and being at a very advanced stage of labor
with delivery imminent, making it impossibleto carry out
the laboratory tests required by the protocol. Data
regarding risk factors were obtained from the routine
hospital records or directly from the patients and
transcribed onto the form specifically designed for the
study.

At the time of the admission exam and prior to carrying
out any perineal antisepsis, samples from thelower vagina
and rectum (through the anal sphincter) were collected using
2 sterile swabs. Both swabs were immediately placed in
selective enrichment broth (Todd-Hewitt) and sent to the
L aboratory of Microbiology.

At thelaboratory, sampleswere incubated for 24 hours at
37°C in a 5% CO, atmosphere. Colonies of beta-hemolytic
streptococci and Gram-positive diplococci were plated onto
blood agar and incubated for 16 to 18 hours, after which they
were identified by the negative catalase test process. After
obtaining a purified GBS culture, identified both by the
presence of hemolysis and negative catalase, colonization
wasfurther confirmed by 2 confirmatory tests: the CAMPtest
and the positive latex agglutination test. Next, samples were
stored at -70°C for further determination of serotype and
antibiotic susceptibility.

Each isolated GBS strain was tested with 7 different
antimicrobial agents. Susceptibility to variousantimicrobial
agents was tested using the antibiotic disk diffusion
technique according to the technique described by the
National Committeefor Clinical Laboratory Standards[28].
The antibiotics tested were: 10 ug of ampicillin, 10 units of
penicillin, 15 ug of erythromycin, 2 ug of clindamycin, 30 ug
of cephalothin, 10 ug of gentamicin and 300 pg of
nitrofurantoin. Each strain had its susceptibility classified
as sensitive, intermediate or resistant to each one of these
antibiotics.

For serotype identification, the antisera were developed
and prepared by inoculating rabbits, according to apreviously
published method [29]. The GBS strains were classified as
one of the serotypes (la, Ib, 11, 111, 1V, V) according to their
response to the respective antisera. In the case of alack of
response to any of the seratested, that strain was considered
to have an unidentified serotype.

Initially all the variables were studied descriptively by
calculating absolute and relative frequencies. To study the
association between the categorical variables and the
response variable, preva enceratio was used with aconfidence
interval of 95% (Cl 95%). The prevalenceratios with respect
to each variable were adjusted according to the others, using
Breslow-Cox’s regression model. The program used was the
SAS® software program, version 8.2.

Results

Of the 316 parturientsincluded in this study, 46 (14.6%)
werefound to be colonized by GBS. Thesitefromwhich GBS
was most frequently isolated was the vagina. Of the total
number of positive cultures, 37 derived from thelower vagina,
resulting in an accuracy rate for this site of 80.4%. Nine
parturientswhose vaginal cultureswere negativewere actually
positive for colonization, as confirmed by their anorectal
samples. Thiswould haveresulted in an error of 19.6%if only
vaginal cultures had been considered. With respect to the
rectal site, 26 culture samples were negative for material
collected from this site, although samples from the vaginal
site of these subjects were positive. The accuracy ratefor the
rectal sitewasonly 43.5% and the error rate was 56.5%.

Mean age of the women was 24.3 years (SD=6.3) and no
woman reported having had morethan 1 sexual partner inthe
previous 6 months. The mgjority were white (59.2%), married
or in a stable relationship (83.5%), had at least 8 years of
schooling (57.6%) and lived in urban areas (85.8%). With
respect to the obstetric characteristics, the mean gestational
agewas 38.3 weeks (SD=3.3), 43.3% were primiparous, 20.3%
had premature rupture of membranesand 7.3% had intrapartum
fever (axilar temperature> 37.8°C). Therewere no statistically
significant differences between colonized and non-colonized
women (Table 1).

Using the presence of at least 1 risk factor used in the
present study (i. e. maternal age < 19 years; not white; not
married; < 8 yearsat school; residenceinrural area; gestational
age < 37 weeks; primigravida; premature rupture of
membranes; intrapartum fever) as a predictor of maternal
colonization resulted in poor performance. This approach
reveal ed that 83% of caseswerefalse positivesand 13% were
fal se negatives, resulting in an accuracy rate of 60% (Table2).

Theantimicrobial susceptibility of the 46 GBS samplesis
shown in Figure 1. No strain was resistant to penicillin,
ampicillin, erythromycin or nitrofurantoin. Eight strains (17.4%)
were found to be resistant to clindamycin, 1 (2.2%) to
cephalothin, and 35 (76.1%) to gentamicin. Intermediate
sensitivity to penicillinand erythromycin wasfoundin 17.4%,
toampicillinin 13%, to gentamicin in 6.5%, to cephalothinin
15.2% and to nitrofurantoin in 2.2% of the cases.

Forty-two strains (91.3%) presented resistance to at least
1 of theantimicrobial agentstested, the magjority to gentamicin.
Of the 35 gentamicin-resistant strains, 34 were resistant only
to gentamicin, and, likewise, of the 8 clindamycin-resistant
strains, 6 were resistant only to clindamycin. Of the 35 cases
resistant to gentamicin, onewas also resistant to clindamycin.
Of the 8 cases resistant to clindamycin, only 1 was aso
resistant to cephal othin. Only 4 strains presented no resistance
to any one of the 7 antimicrobial agents tested (data not
presented).

Seven different serotypes of GBS were identified in the
study and the most frequent was serotype | b. Of the 46 strains,
24% belonged to serotype I b, 19% to serotypell, and 17%to
serotype la. One parturient was harboring more than 1
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serological type of GBS (Il and |a). Serotyping was not serotypelll wereresistant to gentamicin. One strain of serotype
possibleto be performed in 8 cases (17%), which were defined Ib was resistant to clindamycin.
asunidentified (Table 3).

No particular serotype presented greater resistanceto any Discussion
specific antibiotic. Eight strains of serotype Ib, 8 of serotype The prevalence of GBS colonization was 14.6% in the
I1, 7 of serotypela, 3 of serotype |V, 4 of serotypeV and 2 of present study. Rates of GBS col oni zation variesgreatly around

Table 1. Characteristics of the parturients possibly associated to GBS colonization

Colonization
Colonized (46) No colonized (270) Prevalenceratio
Cl 95%
N (%) N (%)
Maternal age(years)
<19 3 65 2 193 033 (010-1.07)
>19 3 935 218 80.7
Skin color
White 27 587 160 593 102 (057-1.84)
Not white 19 413 110 408
Marital status
Married e 848 25 834 110 (0.49-2.45)
Single 7 152 45 167
Education (yearsat school)
£ 8years 24 522 158 585 080 (045143
> 8years 2 478 112 415
Residence
Urban 1 891 230 852 0.73 (0.29-1.86)
Rura 5 109 40 148
Gegtational age
< 37 weeks 8 174 4 174 100 (047-2.15)
> 37 weeks 33 826 223 826
Number of gestations
Primiparous 19 413 118 437 109 (0.61-1.96)
Multiparous 2 587 12 56.3
Prematureruptur eof membranes
Yes n 239 53 196 124 (0.63-2.44)
No b 76.1 27 804
Intrapartum fever*
Yes 5 109 18 6.7 15 (0.61-393)
No i 891 2 933

*Axilar temperature > 37.8°C.

Table 2. Correlation between the presence of risk factorst ~ Table3. Distribution of GBS serotypesisolated in parturients

and maternal GBS colonization (n=46)

Colonization Serotype N %
At least oneof —  Tow
therisk factors* Yes No la 8 174
Present 2 102 123 IIIID ]3' gg
Absent 5 168 193 m 2 4 3
Tota “ 270 316 Il and 12 1 22
Sensitivity=46%. Specificity=62%. Positive predictive value=17%. V3 6.5
Negative predictive value=87%. Accuracy=60%. Fase positive=83%. \Vi 4 87
False negative=13%. *Risk factors consderate: maternd age < 19 " :
years, not white; not married; < 8 years a school; residence in rurd NT 8 174
areq; gedtationd age < 37 weeks, primiparous, premature rupture of .
membranes; intrapartum fever. NT=not typed.
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Figure 1. Distribution of isolated strains according to
susceptibility to various antimicrobial agents tested.
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theworld, ranging from 4% to 30% with amean of 18%/[30]. In
Brazil, there arefew studiesabout the GBS col onization during
gestation and they also reported preval ence ranging from 4%
t028%(4,6,10,11]. Rates of colonization vary accordingtothe
origin of the sample, the characteristics of the studied
population and the laboratory procedures carried out on the
samples[5,31].

Double-sampling (vaginal and rectal) greatly increasesthe
prevalence rate of GBS colonization [10,11,31]. This study
also showed that when only rectal samplesare collected, 56.5%
of colonized parturientsfail to beidentified. Thevagina site
presented the highest rate of isolation and this data is in
agreement with reports from previous studies [3,5,10].
Nevertheless, if only vaginal samplesare used, wewould fail
to diagnose colonization in around 20% of pregnant women.
Therefore, the best guidance is still double-sampling, which
may be carried out using the same swab, for economical
reasons. Care, however, has to be taken to always collect
samplesfromthevaginal region prior to collect from the rectum.
Therefore, when requesting laboratory examsfor GBStesting,
physicians should clarify that double-sampling (vaginal and
rectum) should be carried out.

No risk factor was shown to be associated with greater
GBS colonization in the present study. The possible risk
factors for GBS colonization have been reported in several
studies, the largest being the Vaginal Infections and
Prematurity Study Group, which also demonstrated that none
of the variables studied permitted identification of any group
of women more likely of being colonized and that selective
screening is, therefore, inefficient [32]. Managing the risk
factors, although simple and inexpensive to perform, has a
low predictive value and resultsin a high unwarranted use of
antibiotics.

Our dataconfirm this statement since at least 1 risk factor
was present in 39% of the parturients in this study. The
accuracy of risk factorsin predicting the need for intrapartum
prophylaxis was only 60%. Moreover, the number of false-
positive cases was 83%, which would lead to a high rate of
unnecessary antibiotic use and a consequent increase in the
risk of developing bacterial resistance. It istherefore crucial

to investigate maternal GBS colonization status so that
prophylaxisfor neonatal infection will be carried out only when
itisreally necessary.

The prophylaxis currently recommended for optimal
prevention of neonatal disease is the intrapartum use of
antibiotics only in women known to be colonized by GBS.
Penicillin is the first-choice drug, while ampicillin is an
aternativeand, in cases of history of allergy to penicillinand
at high risk for anaphylaxis, clindamycin and erythromycin
are recommended [14]. This strategy has been shown to be
efficient in reducing neonatal septicemiaby GBS[33] and for
thisreason, itisimportant to study the GBSresistance profile
in the popul ation.

Sensitivity to penicillin has undergone no significant
changes in 2 decades and al the strains tested up to the
present time have been shown to be sensitive to this
antimicrobial agent [21,22]. Some authors have described
intermediate susceptibility but not resistance of some strains
to penicillin [23,24]. In the present study, we found no
resistance to penicillin, ampicillin, erythromycin or
nitrofurantoin. Our failure to find any resistance to
erythromycin is not shared by the majority of other
publications, whose authors have reported significant rates
of resistanceto erythromycin and therefore question the CDC
recommendation of its utilization asan aternativein cases of
alergy topenicillin[21,24,34,35].

Since high sensitivity was also found to nitrofurantoin
(97.8%), thisantimicrobial agent may bethedrug of choicein
cases of urinary tract infections (UTI) caused by GBS in
pregnant women. Because UTIs caused by GBS and E. cali
may be associated with an increase in the prevalence of
premature delivery and premature membranerupture, treatment
of UTls is essential. The fact that a recent Brazilian study
found an associ ation between maternal GBS col onization and
the presence of urinary tract infection reinforces the
importance of this suggestion [11].

With respect to resistance to clindamycin, the findings of
thisstudy are similar to thosefound intheliterature, in which
resistance rates of 4% to 19% have been reported [24,34,35].
Since clindamycinisanother aternative recommended by the
CDC for pregnant women who are allergic to penicillin, the
high rates of resistance underline the need of carrying out a
sensitivity test at least in those with alergy to penicillin. In
addition, the adoption of cephalothin would appear to be a
good option in siteswhere the sensitivity test isnot available
since 82.6% of GBS strains were sensitive to cephalothiniin
the present study.

The most frequent serotypes found were Ib, I, and la
(61%). Although serotype 111 was the most common in the
majority of studies, this serotype comprised only 4.3% of the
total GBS strainsisolated in the present study. Dataregarding
GBS serotypesin Brazil arelimited. In Florianopolis, the most
frequent serotypeswerell/Ic (lac+l1) and I11 [5] whilein Rio
de Janeiro serotypes |b and | ac were the most prevalent [29].
Further investigations involving a larger number of isolates
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arerequired to confirm our resultsrelated to GBS serotypesin
our population.

Nevertheless, the fact that no correlation was observed
between serotypes and greatest microbia resistance showed
that identifying the serotype is not clinically useful and is not
necessary for chemoprophylaxis. It will beimportant only for
the future development of vaccines. Studieswith vaccinesare
in progress but are not a viable short-term option [36].

Inconclusion, theresultsof thisstudy justify theimportance
of implementing prophylactic strategiessinceahigh prevalence
of GBS col onization wasfound and no risk factorswere found
that could be useful inidentifying colonized pregnant women.
Theseresults suggest that specific culturesfor theidentification
of GBScolonization should becarried outinal pregnant women
since a positive cost-effectiveness of this action has aready
been demonstrated in other studies[11,37,38].

The lack of data regarding the true dimension of this
problem, which results in the dramatic consequences of
neonatal GBS infection, makes it even more serious. The
responsability and involvement of the obstetricians in this
guestion is increasing, principally because the situation is
preventable. The datafrom this study, which characterizesthe
dimension of the problemin the population studied, emphasize
the need to elaborate and adopt the most appropriate
prophylactic strategies for our population.
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