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The objective of this study was to determine the prevalence of maternal group B Streptococcal
(GBS) colonization and comparerisk factor datarelated to GBScolonization. A prospectivesurveillance
study of 598 pregnant women was conducted in two socioeconomically diver se mater nity hospitalsin
Ribeir&o Preto, Brazil between June and October 1999. Swabs from the lower vagina wer e obtained
between 35 and 37 weeks gestation and cultured on selective media. Risk factor data wer e obtained by
patient interview and chart review. The overall maternal GBS colonization prevalence rate was
17.9%. There was no association of GBS colonization with maternity hospital and no association of
GBS colonization with previously identified risk factors, such as age, race, martial status, maternal
education, parity, smoking, or alcohol use. There is a relatively high prevalence of maternal GBS
colonization in this Brazilian population, although previously-identified-risk factors were not found
to beimportant. This study provides baseline data for the creation of community-based GBS disease
prevention protocols.
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In 1996, consensus guidelines for prevention of perinatal
Group B Streptococcus (GBS) disease were issued in the
United States by the Centers for Disease Control and
Prevention (CDC), theAmerican College of Obstetriciansand
Gynecologists, and the American Academy of Pediatrics[1].
According to this protocol, providers should administer
intrapartum antibiotics to mothers, using either a GBS risk
factor-based approach or a prenatal screening-based
approach. The 2002 updated guidelines recommend universal
screening for all pregnant women at 35 to 37 weeks gestation
and reserve arisk-factor-based approach for women who have
no prenatal culture result [2]. Since the early 1990's,
implementation of thisprevention protocol acrossthe United
States has reduced the incidence of GBS disease among
newbornsup to 80% [3-5].

Only a few epidemiological studies have produced
comprehensive dataon GBS diseasein the devel oping world,
including Latin America [6-11]. Rates of GBS colonization
remain unpredictable and vary geographically, whilerates of
GBSdisease areless often reported from other countries[12].
To develop effective preventive measures at the community
level, itisessential to know incidencerates of early-onset and
late-onset GBS disease, as well as rates of sepsis caused by
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other bacterial pathogens. However, maternal GBS colonization
continues to be the most important risk factor for developing
disease in the newborn [13]. No comprehensive data on
maternal GBS colonization have been collected in Brazil.

We examined the prevalence of maternal GBS colonization
inRibeirdo Preto, Brazil and compared maternal and newborn
data on GBS colonization in two economically diverse
populations. Thisinformation will contributeto the design of
anoptimal public health prevention strategy for neonatal sepsis
dueto GBSinfectionin Brazil.

Material and M ethods

This prospective surveillance study was conducted from
May 28, 1999 through October 11, 1999 at Mater and Sinha
Junqueira maternity hospitals in Ribeiréo Preto. During the
study period, neither maternity unit had established protocols
for prevention of GBS disease, such as routine testing of
pregnant women or administration of intrapartum
chemoprophylaxis. Mater, where approximately 250 patients
deliver per month, serves a largely indigent population that
receives little prenatal care. Complicated pregnancies and
deliveriesaretransferred to the university-affiliated hospital,
Sinha Junqueira, where approximately 220 patientsdeliver per
month. It servesaprivate paying population. In this hospital,
thereisafull service neonatal intensive care unit (NICU).

Participants were enrolled in the study as they presented
to either hospital for aprenatal visit, in labor, or for planned
cesarean delivery. The institutional review board of Yale
University approved the study, and oral informed consent
was obtained from the participants before collection of the
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sample and again prior to the interview. In Ribeirdo Preto,
wheregreater than 90% of deliveriesoccur in hospitals, these
two maternity hospitals accounted for approximately 53% of
al deliveriesfor thistime period [14]. A prevalence rate for
maternal GBS coloni zation was cal cul ated using resultsfrom
the 598 specimens collected, while risk factor analysis was
based on a subset of 529. Due to the short period pregnant
women stayed in the hospital recovery room, 69 women were
not interviewed.

Information concerning host factors associated with
maternal GBS col oni zation were collected using standardized
maternal interview forms, whilelabor and delivery outcomes,
including premature rupture of membranes (PROM), birth
weight, gestational age, duration of labor, and five minute
APGAR score were obtained from patient charts. Pregnant
women between 35 and 37 weeks gestation had vaginal swabs
collected for microbiological analysis. The author (SNSF) or
the infection control nurse performed maternal interviewsin
Portuguese during a prenatal visit, or after delivery.

One swab (Starplex Scientific, Ontario, Canada) was
collected from the lower vagina before avagina examination
was performed. A speculum was not used and samples were
not collected from the cervix or rectum. Swabswere placed in
non-nutritive Aimestransport mediaand transported to aremote
laboratory at room temperaturefor microbiological analysis.

Swabswere placed into aselective broth medium [Lim’'s+
colistin (10g/ml) and naladixic acid (15g/ml)] within 72 hours
of collection. They wereincubated for approximately 24 hours
inthe selective broth medium and then cultured on 4% sheep’s
blood agar plates (tryptic soy agar base). Culture plateswere
incubated at 37°C with 5% CO, for 48 hours. All suspected
GBS colonies (beta-hemolytic, or non-hemolytic, Gram-
positive, catalase negative) were sub-cultured and isolated
for confirmatory testing. A positive Christie, Atkins, and
Munch-Petersen (CAMP) test was considered presumptive
identification of a positive GBS culture. Ambiguous CAMP
test culture results were re-tested using a GBS latex
agglutination assay [1].

Univariate statistical analysis was performed on all
continuous and categorical variables for the total population
and for each hospital population. The chi-square and Student’s
T-tests were used to compare the two maternity hospital
populations. Frequency tableswere used for bivariateanalysis
of maternal risk factorsfor GBS colonization aswell aslabor
and delivery outcomes for each hospital. Odds ratio, 95%
confidence intervals, and P-values were calculated for each
dichotomous variable using the chi-sgquare test. Differences
at the P=0.05 level were considered significant.

Results

One hundred seven of 598 (17.9%) women tested positive
for GBS (Table 1). Therewasno significant differenceinthe
prevalence of GBS colonization between the two hospitals
(P=0.345).

Mothersfrom Mater were typically younger (P< 0.0001)
and lesslikely to bein amarried relationship (41.6% vs. 83%,
P<0.001). They also weremorelikely toidentify themselvesas
black or mixed skin color (48.2%vs. 10.6%, P<0.001). Women
attended at Mater reported alower average monthly income
than women delivering in Snha and fewer years of maternal
education (P< 0.001, Table?2).

A significant difference between hospital populationswas
observed for thevariablesgravidity, prior cesarean deliveries,
mean number of ultrasound examinations for the current
pregnancy, current smoking, and PROM. No significant
relationship was found between hospital populations for the
variablesconsumption of acohol, or pretermbirth (< 37 weeks).
Among the delivery and newborn variables, only birth weight
and 5 minute APGAR score were not significantly different.
Mode of delivery was found to be significantly different (P<
0.001), with acesarean delivery rateat Snha of 84.5% vs. 23%
at Mater. Additional significant differences between the two
hospitalswere noted for PROM (hours), and duration of |abor
adjusted for type of delivery (Table 3).

For thetotal population and in each of the hospital's, none
of the following factorsthat might contribute to colonization
werefound to besignificantly associated with GBS colonization
status. Bivariate analysisincluded the variables age, monthly
income, race, marital status, education, gravidity >3, parity
>3, prior abortions, prior cesareans, alcohol consumption,
current smoker, urinary tract infection during the current
pregnancy, and use of vagina cream or other antibiotics in
the last three months (data not shown).

GBS colonization as a predictor of labor and delivery
outcome variables was also studied. GBS colonization was
not associated with PROM, gestational age < 37 weeks,
duration of labor > 360 minutes, or birth weight < 3000 grams
(data not shown). Adjusting for age and race did not yield
any positive associations between host risk factor or labor
and delivery outcomes and GBS col onization.

Discussion

Group B Streptococcus (GBS) is an important cause of
infection in pregnant women and their newborns; however, it
has been little studied in Latin America. Implementation of
rational GBS disease prevention protocols must be preceded
by collection of dataat the community level, dueto variations
in maternal GBS colonization and disease incidence ratesin
different populations[15]. Thesix published studiesfrom Latin
Americaprovideevidenceof geographical variationin maternal
GBS colonization, but they givelittleinformation on disease
incidenceor risk factorsthat affect maternal colonization[16].
In Brazil, Benchetrit et al. [7] reported a GBS maternal
colonization rate of 25.6% in 86 pregnant women in Rio de
Janeiroin 1982. Unlikethisearlier study, our methodsdid not
includecollection of rectal samples; therefore, our rateof 17.9%
may be an underestimate of GBS colonization. Brazil maintains
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Tablel. Prevaenceof maternal group B Streptococcal (GBS) colonization in two maternity hospital populations, Ribeiréo Preto,

Brazil, 1999.
Mater Hospital SinhaHospital Total Hospital
Variable (n=293) (n=305) (n=598) Comparison P-value
GBSpositive 48 (16.4%) 59 (19.3%) 107 (17.9%) 0.345
GBSnegative 245 (83.6%) 246 (80.7%) 491 (82.1%)
Table 2. Socioeconomic characteristics of the two maternity hospital populations
. Mater Sinha Total Hospital
Variable N Hopita  Hospital P-value
Mean age (SD) 483 231(54) 275(5.6) 256(5.9) <0.0001"
Marital status (Married) 48 41.6% 83.0% 65.8% <0.001
Race 416 <0.001
White 51.8% 89.4% 74.0%
Black and mixed 48.2% 10.6% 26.0%
Mean monthly income (Reais) 249 57254 1645.23 %5164 <0.0001"
Maternal education 265 <0.001
Basic schooling 8L.9% 334% 64.9%
Advanced schooling 13.1% 66.7% 35.1%

* Student’s T-test for Mean Age and Monthly Income; SD = standard deviation; reais is plural for real, the Brazilian
currency (1 real = approximately US$0.48 in August 2006).

Table 3. Obstetric and health characteristics for the two maternity hospital populations

Variable N Mater Snha  Totd Hospital
P-value

Gravity 471 0.001
1 39.9% 38.4% 39.0%

2 20.7% 41.4% 32.4%

>3 39.4% 20.2% 28.4%

Type of birth 4% 0.001
Vagina 63.0% 155% 35.9%

Forceps 14.1% 0% 6.1%

Cesarean 23.0% 84.5% 58.1%
Mean prenatal visits (SD)" 266 6.3(2.0) 84(1.1) 7.07(2) 0.0001™
Mean ultrasound exams (SD)" 264 22(12) 3011 253(1) 0.0001™
Current smoker (Yes) 284 26.0% 8.1% 19% 0.001
PROM (Yes) 503 22.9% 16.5% 195% 0.013
Mean hoursPROM (SD) 91 11.9(14) 4.79(11) 8.66(12) 0.0068
Duration of labor (min.) 449 0.001

Vaginal mean (SD) 288(370) 658(416) 83(28.6)
Cesarean mean (SD) 102(69) 751(407) 82(17.6)

* For the current pregnancy; ** Student’s T-test; PROM

ardatively highmaternal GBS col onization rate when compared
toreportsfrom other Latin American cities, such asLima, Peru
(6%) and Mexico City, Mexico (4%) [9,10].

Mussi-Pinhata MM et al. [17] studied 261 infants with
respiratory distress from a neonatal intensive care unit in
Ribeiréo Preto, Brazil and concluded that Gram-positiveflora,

= premature rupture of membranes; SD = standard deviation.

specifically GBS (19.4%), are the most common etiologic
agents cultured from this population. Miuraand Martin [18]
described 15 cases of neonatal GBS disease in Porto Alegre,
Brazil over a3.5-year period; they reported an incidence of 1/
1000 newborns, indicating that GBSisan important pathogen
in the etiology of early-onset sepsis in this region as well.
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Vaciloto et al. [19] retrospectively reviewed all casesof early-
onset sepsis due to GBS from 1991 to 2000 in a Brazilian
hospital, reporting an incidence of 0.39/1000 newborns.
Considering that GBS col onization isthe most important risk
factor for GBS disease in the newborn, these results are
consistent with our finding of arelatively high maternal GBS
colonization ratein Ribeiréo Preto.

Therole of host factors, such as age, race, socioeconomic
standing, obstetric history, antibiotics, co-morbid infections,
consumption of alcohol and smoking, in GBS colonizationin
this population is not entirely clear. It was found, however,
that GBS colonization was not significantly associated with
being a patient at a particular hospital. Given the significant
differences in socioeconomic status of the two hospital
populations (Table 2), GBS colonization does not appear to
bedirectly related to socioeconomic factorsin Ribeir&o Preto,
Brazil. Themulticenter Vagind Infectionsand Prematurity (V1P)
Study Group in the United States also reported a weak
association between GBS colonization and socioeconomic
standing [20].

Theinfluence of race on GBS colonizationisaparticularly
interesting question in the Brazilian population, which has a
high degree of racial mixing and arelatively high rate of GBS
colonization compared to other Latin American countries. In
the United States, black and Hispanic women are
disproportionately colonized by GBS, 21.2% and 20.9%
respectively, when compared to 13.7% in whites [20]. In
addition, other studies have shown that Hispanics of
Caribbean or African descent are at higher risk when compared
to Hispanics of other ethnic origins [20]. Consequently, we
predicted that the racial mixing of the Brazilian population
would diminish the effect of race as a risk factor for GBS
colonization. In our study, race was not associated with GBS
colonization in either maternity hospital, even after adjusting
for age. Racial mixing may explain both why our prevalence
rateof 17.9% ishigher than for other Latin American countries
withlessracial mixing, such asPeru (6%) [9], and why raceis
apoor predictor for GBS colonizationin Brazil.

Maternal GBS colonization is a risk factor for adverse
pregnancy outcomes, including prematurity (< 37 weeks), low
birth weight, longer duration of labor, and PROM [21,22].No
significant relationshi ps between GBS col onization statusand
delivery outcomes were noted for either of the maternity
hospitals in this study. Transfer of women with preterm
gestations (< 37 weeks) from Mater to a* high-risk” facility
may have confounded the observed rel ationship between GBS
colonization and preterm delivery in this population. Failure
to associate GBS colonization with these delivery outcomes
may also beduein part to theunusually high cesarean delivery
rate (84.5%) recorded for Sinha. Many cesarean deliveriesin
this hospital were elective in nature, not high-risk, and not
medically indicated. Since the mode of delivery is highly
correlated with all the outcome variables, thereis a potential
confounding effect on the relationship between GBS

colonization and delivery outcomes. The role of cesarean
delivery in maternal GBS colonization remains largely
unexplored [23].

Asmoredataregarding GBSin Brazil becomeavailable, it
is important to consider implementation of already-proven
neonatal GBS disease prevention plans using intrapartum
antibiotics. Use of GBS management protocols in other
countries, including Canada and Australia, have resulted in
up to 80% reduction in cases of early-onset GBS disease[24].
Therelatively high maternal GBS colonization rate found in
Ribeirdo Preto, together with culture positive GBSin neonates
with bacterial infections, may contribute to higher than
necessary rates of neonatal infection.

Determinants of GBS prevention policies depend on
disease incidence, health care delivery infrastructure, cost-
effectiveness, and cultural attitudes[25]. Wefound that GBS
colonization was not affected by socioeconomic standing or
host risk factors, nor did GBS colonization status influence
the labor and delivery outcomes. Therefore, a prevention
strategy in this popul ation cannot safely rely on asingle-risk-
factor approach for the identification of GBS-colonized
mothers. Rather, a culture-based screening approach would
bethe most accurate method for i dentifying col onized women.
Future studies in Ribeirdo Preto should be prospective and
collect follow-up data on newborns to substantiate our
conclusions on disease. Along with accurate microbiol ogical
assessment of infants with sepsis, future studies focusing on
theeffectsof mode of delivery on neonatal bacterial infections,
including GBS, could take advantage of the unusually high
rate of cesarean delivery in these popul ationsfor comparative
analysis.

Acknowledgments

We thank the Fundagdo Maternidade Sinha Junqueira,
Weinerman Fellowship, Yale University, and the American
Public Health Foundation for support. We are also grateful to
the staff at Mater and Sinha, including Luiz Scatena, Luiz
Alberto Ferriani, Jodo Paulo Musa Pessoa, Roberto Mele,
Cristina Menegucci, Maria Clarice Errera, Renata Candido,
TaniaBernardes Page, and Mary Alice L ee.

References

1. CDC. Prevention of perinatal group B streptococcal disease: a
public health perspective. MMWR May 31, 1996;45(RR-
7): 1-24.

2. Schrag S., Gorwitz R., Fultz-Butts K., Schuchat A. Prevention
of perinatal group B streptococcal disease: revised guidelines
from CDC. MMWR August 16, 2002;51(RR11):1-22.

3. CDC. Decreasing incidence of perinatal group B streptococcal
disease-United States, 1993-1995. MMWR May 30,
1997;46(21):473-7.

4. Schrag S.J., Zywicki S., Farley M.M., et al. Group B
streptococcal disease in the era of intrapartum antibiotic
prophylaxis. NEIM January 2000;342(1):15-20.

www.bjid.com.br



246

GBS CarriageinaBrazilian Population

BJID 2006; 10 (August)

5.

10.

11.

12.

13.

14.

15.

CDC. Diminishing racial disparitiesin early-onset neonatal group
B Streptococcal disease-United States, 2000-2003. MMWR
June 18, 2004;53(23):502-5.

. De Lourdes Collado M., Kretschmer R.R., Becker |., et al.

Colonization of Mexican pregnant women with group B
Streptococcus. JInfect Dis (letter) January 1981;143(1):134.

. Benchetrit L.C., Fracalanzza S.E., PeregrinoH., et al. Carriage

of Streptococcus agalactiae in women and neonates and
distribution of serologic types: a study in Brazil. J Clin
Microbio May 1982;15(5):787-90.

. Trujillo H. Group B streptococcal colonization in Medellin,

Colombia. Pediatr Infect DisJ (| etter) March 1990; 9(3):224-5.

. Collins T.S., Calderon M., Gilman R.H., et al. Group B

streptococcal colonization in a developing country: its
association with sexually transmitted disease and
socioeconomic factors. Am J Trop Med Hyg October
1998;59(4):633-6.

Solorzano-Santos F.,, Echaniz-AvilesG,, Conde-Glez C.J,, et .
Cervicovaginal infection with group B streptococci among
pregnant Mexican women. J of Infec Dis (letter) May
1989;159(5): 1003.

Ocampo-Torres M., Sanchez-Perez H.J., Nazar-Beutel spacher
A., et al. Factors associated with streptococcus group B
colonization in pregnant women in LosAltos, Chiapas. Salud
Publica Mex Sep-Oct, 2000;42(5):413-21.

Stoll B.J,, Schuchat A. Maternal carriage of group B streptococci in
devel oping countries. Ped Infec DisJJune 1998;17(6):499-503.

Baker C.J.,, Edwards M.S. Group B streptococcal infections
(Chapter 26). In: Remington J.S., Klein J.O., Editors,
Infectious diseases of the fetus and newborn infant. 5th
Edition. Philadelphia: W.B. Saunders Co. 2001:1091-156.

Brazil. City of Ribeir&o Preto, Brazil Health Statistics Database.
June-September 1999. <http://www.ribeiraopreto.sp.gov.br/
index.html>.

Whitney C.G.,, Daly S., Limpongsanurak S., et al. The
international infections in pregnancy study: group B
streptococcal colonization in pregnant women. JMatern Fetal
Neonatal Med April 2004;15(4):267-74.

16.

17.

18.

10.

20.

21.

22.

23.

24.

25.

Walsh J.A., Hutchins S. Group B streptococcal disease: its
importance in the developing world and prospect for
prevention with vaccines. Ped Infect Dis May
1989;8(5):271-7.

Mussi-Pinhata M.M., Nobre R.A., Martinez FE., et d. Early-
onset bacterid infectionin Brazilian neonateswith respiratory
distress. a hospital-based study. J of Trop Ped February
2004;50(1):6-11.

Miura E., Martin M.C. Group B streptococcal neonatal
infectionsin Rio Grande do Sul, Brazil. Rev Inst Med Trop
S Paulo September to October 2001;43(5):243-6.

Veciloto E., Richtmann R., de Paula Fiod Costa H., et al. A
survey of the incidence of neonatal sepsis by group B
Streptococcus during a decade in a Brazilian maternity
hospital. Braz J Infect Dis April 2002;6(2):55-62.

Regan J.A., Klebanoff M.A., Nugent R.P. The epidemiology of
group B streptococcal colonization in pregnancy. Obstet
Gynecol April 1991;77(4):604-10.

McLaren R.A., Chauhan S.P, Gross T.L. Intrapartum factors
in early-onset group B streptococcal sepsisin term neonates:
a case-control study. Am J Obstet Gynecol June
1996;174(6):1934-7.

Regan J.A., Klebanoff M.A., Nugent R.P., et al.
Colonization with group B streptococci in pregnancy
and adverse outcome. Am J Obstet Gynecol April
1996;174(4):1354-60.

Ramus R.M., Mclintire D.D., Wendel G.D. Antibiotic
chemoprophylaxisfor group B streptococcal ishnot necessary
with elective cesarean section at term. Am J Obstet Gynecol
(abstract) 1999;180:S85.

Isaacs D., Royle J.A. Intrapartum antibiotics and early onset
neonatal sepsis caused by group B streptococcus and by
other organisms in Australia. Australasian Study Group
for Neonatal Infections. Pediatr Infect Dis J June
1999;18(6):524-8.

Schuchat A. Group B streptococcal diseasein newborns: aglobal
perspective on prevention. Biomed and Parmacother
1995;49(1):19-25.

www.bjid.com.br



