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ABSTRACT
Group B Streptococcus (GBS) is still not routinely screened during pregnancy in Brazil, being prophylaxis
and empirical treatment based on identification of risk groups. This study aimed to investigate GBS
prevalence in Brazilian pregnant women by culture or polymerase chain reaction (PCR) associated to the
enrichment culture, and to determine the antimicrobial susceptibility patterns of isolated bacteria, so as to
support public health policies and empirical prophylaxis. After an epidemiological survey, vaginal and
anorectal specimens were collected from 221 consenting laboring women. Each sample was submitted to
enrichment culture and sheep blood agar was used to isolate suggestive GBS. Alternatively, specific PCR
was performed from enrichment cultures. Antimicrobial susceptibility patterns were determined for
isolated bacteria by agar diffusion method. No risk groups were identified. Considering the culture-based
methodology, GBS was detected in 9.5% of the donors. Twenty five bacterial strains were isolated and
identified. Through the culture-PCR methodology, GBS was detected in 32.6% specimens. Bacterial
resistance was not detected against ampicillin, cephazolin, vancomycin and ciprofloxacin, whereas 22.7%
were resistant to erythromycin and 50% were resistant to clindamycin. GBS detection may be improved by
the association of PCR and enrichment culture. Considering that colony selection in agar plates may be
laboring and technician-dependent, it may not reflect the real prevalence of streptococci. As in Brazil
prevention strategies to reduce the GBS associated diseases have not been adopted, prospective studies are
needed to anchor public health policies especially considering the regional GBS antimicrobial
susceptibility patterns.
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INTRODUCTION

cocci, which characteristically occurs in pairs or small chains.
Nine distinct serotypes are recognized as part of the human

Lancefield

Group

B

Streptococcus

(GBS),

or

Streptococcus agalactiae, are catalase-negative gram positive

microbiota colonizing mucous membranes, especially the
gastrointestinal and genitourinary tracts (7,27).
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In the 70`s GBS was recognized as the main etiology of

the antimicrobial drug susceptibility patterns of the isolated

early-onset neonatal sepsis, with evidence pointing to vertical

bacteria, in order to produce regional knowledge to minimize

transmission (mother-to-infant), chiefly by contact with and

the risks of irrational use of antimicrobials during empirical

aspiration of vaginal secretions from the colonized birth canal

prophylaxis and to support public health policies. The data

during labor (21,28). Among GBS-related neonatal infections,

were explored through three sets of analyses. First, isolation of

sepsis and pneumonia are the most important, followed, less

GBS

frequently, by meningitis, celullitis, osteomyelitis and septic

characteristics and confirmed by amplification of specific 16S

arthritis (28).

ribosomal RNA encoding DNA. Secondly, direct detection of

samples

presumptively

identified

by

phenotypic

The rates of GBS-colonized pregnant women range

GBS by polymerase chain reaction after enrichment culture of

worldwide from 3% to 41% (13,26,32,33,35). Brazilian authors

clinical specimen. Finally, antimicrobial drugs susceptibility

have found colonization rates from 5% to 25% in regional

patterns were investigated to all isolated bacteria.

studies (3,22,23,26,29,30). GBS colonization may be transient,
MATERIAL AND METHODS

chronic or intermittent (28). Regardless of the kind of delivery
(vaginal or cesarean section), 50% of neonates from colonized
mothers become also colonized. Among colonized neonates,

Specimen collection and microbiological culture

2% may develop GBS infection. Signs of severe infection

The study was undertaken in the Therezinha de Jesus

appear within the first 72 hours of life, already being present in

Maternity Hospital, in the city of Juiz de Fora, Minas Gerais,

the first 24 hours in 85% of the cases (25).

Brazil, from October 2007 through March 2008. Vaginal and

Due to the incidence and severity of neonatal GBS

anorectal specimens were collected from 221 pregnant women

infection, the Centers for Disease Control and Prevention

admitted in labor, which were randomly selected. Besides

(CDC),

sociodemographic

the

American

College

of

Obstetricians

and

variables

(age,

marital

status,

race,

Gynecologists (ACOG) and the American Academy of

schooling, occupation, place of origin), the following clinical

Pediatrics (AAP) issued the first guidelines for prevention of

obstetric variables were analyzed: gestational age, number of

early neonatal streptococcal disease in 1996 (7). The

prenatal consultations, number of pregnancies, parity, presence

recommendations were revised in 2002, when guidelines for

of diabetes, urinary infection, systemic hypertension, 18 hours

prevention of vertical transmission, through routine screening

or more since membrane rupture, axillary temperature equal to

th

or greater than 38°C, premature labor and neonatal GBS

(culture of vaginal and anorectal secretions between the 35

and 37th gestational week) and intrapartum antibiotic
prophylaxis

of

the

colonized

women

were

definitely

established (28).

infection in a previous pregnancy.
Admission for labor assistance, regardless of gestational
age, was the inclusion criterion. Use of antimicrobial drugs in

Until today there are no public health policies or strategies

the 30 days prior to hospital admission and advanced labor

in Brazil aimed at the reduction of GBS neonatal infection, the

with imminent delivery were the exclusion criteria. All the

topic is conspicuously absent from the Prenatal and Puerperium

women included in the study signed their informed consent

– Qualified Care Technical Manual issued by the Ministry of

form, in compliance with resolution 196/96 of the Brazilian

Health. In this regard, prophylaxis and empirical treatment are

Health Council. The study was approved by the Committee of

based on identification of risk groups (31).

Ethics on Research of the Federal University of Juiz de Fora.

This paper describes the GBS prevalence in a population

Sample

collection

and

processing

followed

the

CDC

of pregnant women followed-up at a maternity facility

recommendations (7) and were performed by previously trained

belonging to the Brazilian Health Unified System, as well as

medical and nursing staff.
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Each swab used for sampling was immediately inoculated

coding for specific 16S RNA region, through the polymerase-

in Todd-Hewitt broth (Acumedia Manufacturers, Inc. Lansing,

chain reaction (PCR), according to the method described by

MI, USA) supplemented with gentamicin 8µg/ml (Schering-

Chotár et al. (8). Genomic DNA from the isolated bacterial

Plough, RJ, Brazil), nalidixic acid 15µg/ml (Homeopatia

samples and the total DNA present in the enrichment culture

Santos, MG, Brazil) and sodium azide 0.02% (Sigma-Aldrich,

were

Inc. MO, USA), for enrichment and selective isolation of GBS.

chlorophorm, according to the well-established method for

The inoculated tubes were incubated at 35.5°C for 18 to 24

obtaining highly purified bacterial DNA (11).

extracted

by

chemical

digestion

with

phenol-

hours, at the Laboratory of Bacterial Physiology and Molecular

The specific primers pairs SAGA 1 and SAGA 2 or SIP-f

Genetics (Department of Parasitology, Microbiology and

and SIP-r (Table 1) were used in two distinct 25µL reactions

Immunology, Institute of Biological Sciences, UFJF).

containing 35µM of each primer, 2µL of the template DNA

After enrichment, for isolation of representative GBS

and 12.5µL of a ready-made commercial solution containing

colonies, the cultures were streaked onto Petri dishes

Taq DNA polymerase, dNTPs, MgCl2 and buffers, at an

containing Tryptic Soy Agar (Acumedia Manufacturers, USA)

optimum concentration for efficient DNA amplification (PCR

supplemented with 5% defibrinated sheep blood, and incubated

Master Mix®, Promega Corporation, Madison, WI, USA). The

at the same condition. Bacterial cultures, beta-hemolytic or not,

following amplification conditions were used in both reactions:

Gram-positive, with typical morphology and catalase-negative,

initial denaturation – 96°C, 5 min, followed by 30 cycles at

obtained from isolated suggestive colonies were submitted to

96°C, I min; -55°C, 1 min; -72°C, 2 min, followed by final

the bile-esculin test. The isolates presumably identified as GBS

extension of 72°C, 2 min. PCR reactions were made in

were cryopreserved for further specific identification and

duplicate and performed in a thermocycler (Techne TC-412

assessment of antimicrobial drugs susceptibility.

Thermal Cycler, Southam Warwickshire, UK). The amplicons

All studied patients were routinely assessed by the
attending

obstetricians

regarding

their

risk

of

obtained in each reaction were visualized in 1.5% agarose gel

GBS

in TBE 0.5X buffer, after electrophoresis at constant voltage

colonization, and the antimicrobial prophylaxis was used in all

(120V), for 2 hours. The gels were analyzed in an ultraviolet

patients who had at least one of the classical risk factors for

transilluminator (GE Healthcare, United Kingdom), after

GBS colonization, according with CDC recommendations.

treatment with ethidium bromide (Promega Corporation), and
recorded by an image photodocumentation system (GE

Molecular identification of bacterial samples

Healthcare, United Kingdom). The amplicon size was

Specific identification of isolated strains or direct

estimated with 100 bp Ladder Standard DNA (Promega

detection of GBS after enrichment culture was performed by

Corporation) as molecular weight marker. The reference strain

DNA amplification of a sequence coding for surface

Streptococcus agalactiae ATCC 13813 was used as positive

immunogenic protein designated as Sip Specific Sequence

control. The negative control was performed in amplification

(SSS) unique for GBS and DNA amplification of a sequence

reactions without the DNA template.

Table 1. Primers used in this study, according to Chotár et al. (8)
Primer
SAGA 1
SAGA 2
SIP-f
SIP-r

Primers (5’ to 3’)
CGT TGG TAG GAG TGG AAA AT
CTG CTC CGA AGA GAA AGC CT
TGA AAA TGC AGG GCT CCA ACC TCA
GAT CTG GCA TTG CAT TCC AAG TAT

Target DNA
16S rRNA

Amplicon (base pairs)
590

sip

293
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Antimicrobial drugs susceptibility assays

GBS colonization was evaluated by using two approaches.
were

The first approach consisted of classical microbiological

determined through the disk-diffusion method, according to

method (enrichment culture and colony selection in blood agar)

recommendations of the Clinical and Laboratory Standards

followed by specific identification through molecular biology.

Institute (9). The following antimicrobials were tested,

The second approach consisted of a genetic detection of GBS

according to their regional clinical-microbiological relevance:

directly from the enrichment culture. Once two specific GBS

penicillin, ampicillin, clindamycin, erythromycin, cephazolin,

genetic markers were assessed, bacterial identification or

ciprofloxacin and vancomycin (Laborclin Laboratory Products,

detection were considered only when the two PCR reactions

Paraná, Brazil).

were positive.

Antimicrobial

drugs

susceptibility

patterns

Statistical analyses were performed using the SPSS

Twenty five bacterial samples were obtained from 21 of

software version 10.0 (SPSS Inc., Chicago, IL, USA). The chi-

the 221 patients (11 from vaginal swabs and 14 from anorectal

square test, with the level of significance at the statistical tests

swabs). Of the positive cultures, microorganisms were

at 5%, was used to evaluate the association of GBS

simultaneously detected in both sites (vaginal and anorectal) in

colonization and sociodemographics or clinical obstetric

4 patients. With this classical microbiological method, GBS

variables.

colonization prevalence was then 9.5%. With the genetic
approach, the test was considered positive for those samples
RESULTS

which amplified both segments in a confirmatory way, being
GBS identified in 96 of the enrichment cultures (56 vaginal

A total of 221 vaginal and 221 anorectal swabs taken from

swabs and 40 anorectal swabs) from 72 patients, of the 221 in

examined.

the study. Of these 96 positive tests, 32 were related only to

Demographic and clinical obstetric variables are shown in

vaginal and 16 only to anorectal specimens, whereas 24

Table 2 and 3. Almost all patients (96.8%) had regularly

positives tests were related to both anatomical sites. According

attended prenatal care consultations in the public municipal

to

health network. Overall the mean number of pregnancies was

methodology GBS colonization was ascertained in 32.6% of

2.47 ± 1.89 and the median parity was 1.37 ± 1.87.

our sample.

pregnant

women

admitted

in

labor

were

the

enrichment

culture

associated

to

PCR-based

Table 2. Sociodemographics characteristics of the patients included in the study group.
Characteristics
Mean age in years
Marital status
Single
Married
Other
Race
White
Afro-Brazilian
Pardo
Schooling
None
Fundamental education
Intermediate education
Higher education
Occupation
Housewives
Other

Value (n=221)
24 ± 6,32

Percentage (%)
-

128
66
27

57.9
29.9
12.2

97
66
57

43.9
29.9
25.8

95
79
46
1

43
35.7
20.8
0.5

138
83

62.4
37.6
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Table 3. Obstetric characteristics of the patients and group B Streptococcus (GBS) and colonization prevalence.
GBS Prevalence (%) a

Group of study
n (%)

Culture b

PCR c

Less-than 37 weeks d

45 (20.4)

15.5

42.2

Greater-than or equal to 37 weeks

176 (79.6)

10.2

30.1

None

7 (3.2)

0

14.2

01 to 03

13 (5.9)

23

23

04 to 06

68 (30.8)

17.6

32.3

More than 06

133 (60.2)

4.5

29.3

Yes

6 (2.7)

0

16.6

No

215 (97.3)

9.7

33

Yes

34 (15.4)

5.8

38.2

No

187 (84.6)

10.1

31.5

7 (3.2)

0

0

74 (33.5)

6.7

32.6

140 (63.3)

11.4

30

6 (2.7)

0

50

215 (97.3)

9.8

29.3

0

0

0

221 (100)

9.5

32.6

17 (7.7)

29.4

58.8

204 (92.3)

7.9

30.3

Characteristics (n=221)
Gestational age

Number of prenatal consultations

Presence of diabetes

Systemic hypertension

Urinary infection
Streptococcus agalactiae d
Other etiological agent
No urinary infection
Intrapartum fever, temperature

38°C

d

Yes
No
Neonatal GBS infection in a previous pregnancy

d

Yes
No
18 hours since membrane rupture

d

< 18 hours since membrane rupture
a

Chi-squared test for association between colonization and risk factors: p > 0.05.
b
GBS colonization prevalence based on culture methodology
c
GBS colonization prevalence based on microbiological culture-PCR methodology
d
Risk factors for new born to develop GBS infection

Regarding the obstetric characteristics of the patients and
GBS colonization prevalence, no statistical difference was
observed for detection rates even considering the risk factor for

statistical difference was observed (p > 0.05).
The occurrence data and relative frequencies considering
the two approaches are summarized in Table 4.

the new born to develop neonatal disease (Table 3). Indeed

All GBS isolates were susceptible to penicillin, ampicillin,

considering GBS detection in patients with at least one of the

cephazolin, ciprofloxacin and vancomycin. However bacterial

risk factors that would indicate the use of antimicrobial

resistance was observed against erythromycin (22.7%) and

prophylaxis (28.8%) and the other patients (34.8%), no

clindamycin (50%).

1051

Castellano-Filho, D.S.C. et al.

Streptococcus in Brazilian pregnant women

Table 4. Group B Streptococcus agalactiae prevalence in 221 pregnant women admitted in labor considering two methodological
approaches.
Anatomical site of specimen collection
by swab and prevalence
Vaginal
Anorectal
Both sites in the same patient
Total of GBS colonized patients
Estimative of GBS prevalence

Classical microbiological
method for GBS isolation
7 (33.4%)
10 (47.6%)
4 (19%)
21 (100%)
9.5%

DISCUSSION

Genetic detection of GBS in
the enrichment culture
32 (44.4%)
16 (22.2%)
24 (33.4%)
72 (100%)
32.6%

associated detection directly from enrichment culture was
observed to be more sensitive for GBS detection than classical

There are still no technical recommendations or consensus

microbiological culture methodology. As the culture-PCR

guidelines on prophylaxis of perinatal streptococcal disease in

based method, in our study, showed higher GBS detection

Brazil (14,31). This was the motivation for this study involving

rates, and two genetic markers were targeted, we believe that

women of any gestational age admitted in labor into a

such PCR protocol with two distinct reactions might minimize

maternity hospital. On the chi-squared test, no significant

the possibility of false-positive GBS detection based on

differences in the GBS colonization rates were detected when

unspecific

the sociodemographic and clinical obstetric variables including

highlights classical microbiological culture methodology as the

the risk factors for the new born to develop infection were

gold standard for the epidemiological investigation of GBS

considered. Our findings are in agreement with those from

prevalence although might be considered a laboring and

other authors (15,23,26) and confirms the poor performance of

technician-dependent methodology, especially regarding the

the risk-based strategy to identify women that should receive

colony selection in blood agar plates (1,17,18,19). In a country

antimicrobial prophylaxis. The data support the CDC

like Brazil, where routine screening for GBS is not mandatory,

recommendation that to all pregnant women in the third

staff training at clinical microbiology laboratories is still

trimester of gestation should systematically be offered vaginal

considered expensive and this lack of professional specific

and anorectal cultures (28).

bench expertise would not reflect the real prevalence of

Even considering the different rates of GBS infection

DNA

amplification.

Actually,

the

literature

streptococci in our region.

according to the methodological approach used in this study,

Taken together, when the results found considering the

9.5% and 32.6%, both values of prevalence are in agreement

both anatomical sites were compared with those from the

with literature data, which point to a prevalence range of 3-

vaginal site only, there was a 92.3% increase in the GBS

41% (13,26,27,32,33,35). This worldwide variability is related

detection

to different sociocultural, geographic, climatic, biological and

methodology and a 28.2% increase with genetic detection of in

methodological determinants. Brazilian studies have found

the enrichment culture. These findings are supported by the

rates ranging from 5 to 25% (3,5,22,23,26,29,30). Our finding

CDC recommendation that samples should be obtained from

of a 32.6% rate of GBS prevalence using the genetic detection

both sites (28). It is noteworthy that, because anal samples have

directly from the enrichment culture is worrisome and the

not been obtained in several studies, the true GBS rates are

highest reported in the country to our knowledge so far. On

significantly underestimated.

further comparison of the two methodologies, the PCR

rate

with

classical

microbiological

culture

According to the patients’ medical records, they were
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Although vancomycin is not a first line drug for

routinely assessed by the attending obstetricians regarding their
risk of GBS colonization and antimicrobial prophylaxis was

prophylaxis

used based on the clinical evaluation of risk. However, the

enterococci and Staphylococcus aureus (28) isolates have been

GBS prevalence rate determined by the culture-PCR based

proving resistant to this antibiotic. This trend notwithstanding,

methodology showed that 71.2% of the patients who received

no vancomycin-resistant GBS isolates have been identified

intrapartum antibiotic prophylaxis were found to be not

(2,5,10,24,28). In the light of the findings, vancomycin may be

colonized. By the other hand, 33.3% of the patients who did

considered a better option for prophylaxis of patients allergic to

not receive intrapartum antibiotic prophylaxis were colonized

penicillin. As for ciprofloxacin, in our study resistant strains

by GBS. While the first information might indicate that clinical

were not detected despite of this drug is not usually mentioned

judgment leads to unnecessary use of antibiotics for about

in the guidelines for treatment of GBS in penicillin-allergic

seven in each ten patients receiving prophylaxis, the second

patients (7,9). Most authors recommend that quinolones be

information might indicate the frequency in which the clinical

avoided in pregnancy because of the potential for injury to fetal

judgment fails in identifying those who would benefit from

cartilage. In this regard ciprofloxacin susceptibility was

prophylaxis.

considered due to its microbiological relevance. In fact, some

Considering the antimicrobial susceptibility patterns

of

perinatal

streptococcal

disease,

some

studies have found GBS isolates resistant to fluoroquinolones

observed for the isolated bacteria, the results are in accordance

such

as

norfloxacin,

ciprofloxacin,

with literature data pointing to stable GBS susceptibility to

gatifloxacin, among others (4,20,34).

levofloxacin

and

penicillin and ampicillin in the last decades (16). Although the

Because of the high GBS colonization rates and the

CLSI manual does not indicate the break-point for sensitivity to

antimicrobial susceptibility patterns we found, the role of the

cephazolin, every isolate susceptible to penicillin must be

obstetrician in the control of this preventable condition

considered susceptible to cephazolin as well. Our findings (no

becomes easily highlighted. Add to that the need of

isolate resistant to cephazolin) confirm literature data (28). In

actualization and systematization of laboratory protocols, as

contrast with the situation regarding penicillin, ampicillin and

well as financial support on clinical laboratory staff traininship

cephazolin, resistance rates to erythromycin and clindamycin,

in the detection of GBS. Perinatal streptococcal disease is both

drugs which are considered first-line prophylaxis for those with

an expensive and serious condition that can be effectively

allergy to penicillin, have progressively increased since 1996

prevented by relatively low-cost and fast screening strategies

(28). In our study, 22.7% of the isolates were resistant to

during gestation or at the delivery. We expect our study may

erythromycin and 50% were resistant to clindamycin.

In

contribute to the development of effective public health

relation to erythromycin, our data are in agreement with

strategies towards prevention and treatment of this important

literature data (2,5,10).

perinatal threat.

As for clindamycin, our rates are higher than those from
the literature. This may be accounted for by the small sample
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