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Prevalence of group B Streptococcal colonization
among pregnant women and neonates in a tertiary
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Abstract

Objective: To estimate the prevalence of group B Streptococcus (GBS) carriage among pregnant women attending the antenatal clinic, and the
colonization rates among newborn born to colonized mothers.

Material and Methods: Women attending the antenatal clinic between 35-37 weeks were screened using rectal and lower vaginal swab.
Swabs were initially plated on sheep blood agar and LIM broth. The LIM broth was subcultured after 24 hours onto blood agar and CHROMagar
StrepB plates with all plates checked for growth at 24 and 48 hours. All babies born to mothers in the study had surface swabs taken to estimate
the vertical transmission rate.

Results: Between September 2012 and March 2013, 305 consecutive mothers were screened. Of these, eight mothers were GBS positive in 5%
blood agar (2.6%) and 23 mothers showed GBS positivity in enriched media (7.6%). Sixteen of 238 babies (6.7%) were colonized.

Conclusion: Though lower than rates from most countries, 7.6% of mothers attending an antenatal clinic in south India were colonized with
GBS. Use of enrichment media markedly increased the detection rate. Approximately two-thirds of newborn born to colonized mothers were
also colonized. There were no instances of invasive GBS disease, indirectly proving the efficacy of intrapartum prophylaxis in preventing neonatal
GBS disease. (J Turk Ger Gynecol Assoc 2017; 18: 181-4)
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transmission from the mother to the newborn occurs variably
and the transmission rate is estimated to be between 40-

Introduction

Group B Streptococcus (GBS) is one of the major causes 73%. Of the babies born to colonized mothers, 1-2% develop

of perinatal infections. It causes sepsis, meningitis, and infection in the immediate neonatal period (early onset sepsis).

pneumonia in the newborn and young infants. In the mother, Reduction of this vertical transmission of GBS to the newborn

has been a priority over the past three decades. The method
that has proved most successful has been screening of

it is one of the important causes of chorioamnionitis, post-
partum endometritis, urinary tract infections, post cesarean

febrile illness, and rarely, endocarditis.

GBS colonizes the lower genito-urinary and gastro intestinal
tracts in adults, with the colonization being chronic or
intermittent. In the United States of America (USA), it is
estimated that 15-40% of pregnant women are carriers of GBS
(1). In a colonized woman, the bacteria can be transmitted
to the fetus in the intra-uterine or perinatal period. This

all pregnant women during pregnancy, with intrapartum
antibiotics given to colonized women in labor. Using this
strategy, GBS infection among newborn in the USA has been
reduced from 1.7-1.9 per 1000 live births in the early 1990s, to
0.34-0.37 per 1000 newborn in 2008 (2). Cost-benefit analysis
shows that this strategy would be most helpful in regions
where neonatal GBS sepsis prevalence is high (more than 1.2
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per 1000 live births). In regions where the prevalence of GBS
infection in newborn is low, intra partum antibiotics given in
the presence of specific maternal risk factors deemed to be
high risk for transmission to the fetus/newborn might be more
useful.

GBS carriage in mothers varies between geographic regions and
races. Studies in various developed nations have shown GBS
carriage rates of between 20-40%. The few studies published
from developing countries have shown comparatively lower
prevalence rates. There have been only two studies from the
Indian subcontinent on GBS carriage among pregnant women.
One study from our institution in the early 1980s showed a
prevalence of 5.8% (3). The other study from Pondicherry in
south India showed a prevalence of 2.3% (4).

The prevalence of neonatal early onset sepsis with GBS in
our hospital was 0.17/1000 live births in the period 1988-1997
(5). This has increased subsequently to 0.68/1000 live births
between 1998 and 2010 (6). We hypothesized that maternal
carriage rates must have increased in these two decades to
cause the increase in newborn early-onset infections; hence
the need to document maternal carriage rates among pregnant
women. This would help to decide whether universal screening
should be offered during pregnancy to prevent maternal and
neonatal morbidity.

Material and Methods

The study was conducted in the Obstetric and Neonatology
departments of a tertiary level perinatal hospital in south India
that has around 13.000 deliveries/year. All pregnant women
booked with Obstetric Unit IV were approached for screening
and those who consented to take part and were likely to deliver
in this hospital were recruited.

Swabs were taken from the lower vagina and rectum as per
the Centers for Disease Control and Prevention guidelines
(2).The swabs were transported immediately to the Clinical
Microbiology Department where they were plated directly on
quality passed 5% sheep blood agar plates prepared in-house,
CHROMagar StrepB (CHROMagar, France) and inoculated
in Lim broth (Becton, Dickinson and Co., NJ). Following
incubation for 24 hours at 37 °C under 5% CO, atmospheric air,
the Lim broth was then subcultured onto both blood agar and
CHROMagar StrepB plates. The primary plates were checked
for growth at 24 and 48 hours. The plates subcultured from
Lim broth were also checked for growth at 24 and 48 hours.
Plates were then classified as showing no growth or growth of
GBS. When growth occurred in the primary culture itself, it was
deemed to be heavy colonization, and if it occurred only in Lim
broth, it was light colonization (7).

GBS was identified by either beta or gamma hemolysis on
blood agar, mauve colonies on chromogenic media, and a

positive latex agglutination with group B antisera (Plasmatec
laboratories Ltd, UK). Organism identification was
confirmed using the Christie, Atkins, and Munch-Petersen
test. Beta-hemolytic ATCC 12386 Streptococcus agalactiae
and non-hemolytic ATCC 13813 S. agalactiae were used as
quality control strains. Mothers who showed positive growth
for GBS received intra partum antibiotic prophylaxis with
ampicillin.

All babies born to mothers who participated in the study had
surface swabs (umbilical and external ear) taken within 30
minutes of delivery to estimate the newborn colonization
rates. Babies born to mothers who were colonized as well as
those with traditional risk factors for early-onset sepsis had
a peripheral blood cultures taken (irrespective of maternal
intrapartum antibiotic status) and were started on antibiotics
(crystalline penicillin and gentamicin) until the culture showed
no growth.

Details of the mother’s medical and obstetric history, along with
delivery details were recorded. The baby’s birth demographics
and neonatal course was also documented.

Sample size: The study conducted in our hospital in 1982
showed a prevalence of 5.8%. Hence, the estimated sample
size for a prevalence of 6% with a precision of 3% needed a
minimum of 241 patients to be screened. Allowing for 20%
dropout, we planned to screen 290 mothers.

Analyses were performed using SPSS 13.5. Prevalence rates
were calculated as percentages.

The study was approved by the institutional review board. The
study complied with the ethical conduct of research using
human subjects.

Results

A total of 305 pregnant women were screened between
September 2012 and March 2013. The mean age of the women
in the cohort was 26+4.2 years. Most women were in the
26-30-years’ age range (33.4%) and a large proportion of them
(62%) were primiparous.

The primary cultures were positive for GBS in eight mothers
(2.6%) (heavy colonization), and 23 swabs were positive in
the Lim broth subcultures (7.64%) (light colonization). Two
hundred thirty-six of the 305 mothers delivered 238 babies
in this hospital and the babies were evaluated with surface
swabs and sepsis screen. This included 20 of the women who
were GBS-positive. The other women delivered elsewhere and
hence the babies could not be screened. Of the women who
were GBS-positive, 6 did not receive intrapartum antibiotics.
The surface swabs from 3 newborn babies were positive for
GBS on primary cultures (1.3%), and 16 after inoculation in
enriched media (6.7%). The latter included three babies
whose mothers were not found to be colonized. None of the
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babies were symptomatic or had positive blood culture for
GBS.

Discussion

GBS has been identified as an important cause of infection
in the perinatal period in both the mother and her newborn.
This bacterium is of particular interest because of the fact
that intrapartum antibiotics given to colonized mothers can
reduce the burden of early-onset disease in the newborn. This
requires screening of pregnant women late in pregnancy or
in labor and administration of antibiotics to those colonized.
The prevalence of colonization varies with geographic region,
sociodemographic status, ethnicity, and sexual activity.
In low prevalence areas, it might be more cost effective to
give intrapartum antibiotics to mothers in labor with certain
identified risk factors that place their newborn at higher risk
of early-onset infection.

Studies in various developed nations have shown different GBS
carriage rates: Canada 19.5% (8), the United Kingdom (Oxford)
21.3% (9), the USA 15-40% (1), and Sweden 25.3% (10). The
few studies published from developing countries have shown
comparatively lower prevalence rates: Lebanon 17.7% (11),
Brazil 17.9% (12), India (Vellore) 5.8% (3), and Pondicherry
2.3% (4). The exception is Zimbabwe, where colonization rates
of 60.3% were noted (13).

The incidence of early-onset infection in the newborn has
increased four-fold in the last two decades in our hospital
compared with the 1990s, inspite of risk-based intrapartum
antibiotics being given to mothers in labor since 2004. In the
present study, we found that the colonization rate was 7.6%,
which is an increase from the previous study, and also much
higher than the study from Pondicherry. It is, however, much
less than the prevalence rates quoted in studies from other
low- and middle-income countries. Thus, it might be argued
that GBS colonization rates are lower in India compared
with most high- or middle-income countries.

Our study showed that nearly 65% of newborn born to
GBS-positive  women were colonized with GBS, though
none developed invasive infection. This might point to the
effectiveness of intrapartum antibiotics in preventing invasive
disease. Thus, it was seen that the GBS colonization rate had
increased in pregnant women since the 1980s, but was still
far below the prevalence rates seen in developed countries
and other middle-to-low income countries. It is also not
commensurate with the multi-fold increase in early-onset
neonatal sepsis. Whether screening in labor is therefore the
next logical solution is to be determined.

The transmission rate to the fetus was high, though there
were no cases of invasive disease in the newborn. Therefore,
it appears that universal maternal screening for GBS may,

at present, be cost-ineffective in India. Selective screening
is not possible because there are no significant risk factors
identifiable for maternal colonization. Risk-based antibiotic
prophylaxis to mothers and selective sepsis examinations
in newborn would be the best choice in this scenario to
prevent early-onset GBS disease in newborn.

Ethics Committee Approval: This study was approved by
the Institutional Review Board, Christian Medical College,
Vellore. All procedures performed in this study were in
accordance with the ethical standards of the institutional
and national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards.

Informed Consent: Written informed consent was obtained
from patients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - S.S., R.J.; Design - S.S., R.J.,
R.D.S.; Data Collection and/or Processing - R.J., M.M.B., R.D.S.;
Analysis andjor Interpretation - S.S., N.T, R.J.; Literature Review
-S.S., R.J.; Writer - S.S.; Critical Review - R.J., N.T., R.D.S., M.M.B.

Conflict of Interest: No conflict of interest is declared by the
authors.

Financial Disclosure: This trial was partially funded by an
Institutional Fluid Research Grant.

References

1. Campbell JR, Hillier SL, Krohn MA, Ferrieri P, Zaleznik DF, Baker
CJ. Group B streptococcal colonization and serotype-specific
immunity in pregnant women at delivery. Obstet Gynecol 2000; 96:
498-503.

2. Verani JR, McGee L, Schrag SJ. Prevention of perinatal group
B streptococcal disease: Revised guidelines from CDC, 2010.
Department of Health and Human Services. Centers for Disease
Control and Prevention 2010; 59: 1-32.

3. Mani V, Jadhav M, Sivadasan K, Thangavelu CP, Rachel M,
Prabha J. Maternal and neonatal colonization with group B
Streptococcus and neonatal outcome. Indian Pediatr 1984; 21:
357-63.

4. Sharmila V, Joseph NM, Arun Babu T, Chaturvedula L, Sistla S.
Genital tract group B streptococcal colonization in pregnant
women: a South Indian perspective. J Infect Dev Ctries 2011; 5: 592-
5.

5. Kuruvilla KA, Thomas N, Jesudasan MV, Jana AK. Neonatal group
B streptococcal bacteraemia in India: ten years’ experience. Acta
Paediatr 1999; 88: 1031-2.

6. Sridhar S, Grace R, Nithya PJ, Balaji V, Niranjan T, Manish K,
et al. Group B streptococcal infection in a tertiary hospital in
India-1998-2010. Pediatr Infect Dis J 2014; 33: 1091-2.

7. Regan JA, Klebanoff MA, Nugent RP, Eschenbach DA, Blackwelder
WC, Lou Y, et al. Colonization with group B streptococci in
pregnancy and adverse outcome. Am J Obstet Gynecol 1996; 174:
1354-60.



Santhanam et al.

1 8 4 Group B Streptococcal colonization in pregnancy

10.

J Turk Ger Gynecol Assoc 2017; 18: 181-4

Davies HD, Adair C, McGeer A, Ma D, Robertson S, Mucenski M, et al.
Antibodies to capsular polysaccharides of group B Streptococcus in
pregnant Canadian women: relationship to colonization status and
infection in the neonate. J Infect Dis 2001; 184: 285-91.

Jones N, Oliver K, Jones Y, Haines A, Crook D. Carriage of group B
streptococcus in pregnant women from Oxford, UK. J Clin Pathol
2006; 59: 363-6.

Hékansson S, Axemo P, Bremme K, Bryngelsson AL, Wallin MC,
Ekstrom CM, et al. Group B streptococcal carriage in Sweden: a
national study on risk factors for mother and infant colonisation.
Acta Obstet Gynecol Scand 2008; 87: 50-8.

11.

12.

13.

Seoud M, Nassar AH, Zalloua P, Boghossian N, Ezeddine J, Fakhoury
H, et al. Prenatal and neonatal Group B Streptococcus screening
and serotyping in Lebanon: incidence and implications. Acta
Obstet Gynecol Scand 2010; 89: 399-403.

Zusman AS, Baltimore RS, Fonseca SN. Prevalence of maternal
group B streptococcal colonization and related risk factors in a
Brazilian population. Braz J Infect Dis 2006; 10: 242-6.
Mavenyengwa RT, Afset JE, Schei B, Berg S, Caspersen T, Bergseng
H, et al. Group B Streptococcus colonization during pregnancy and
maternal-fetal transmission in Zimbabwe. Acta Obstet Gynecol
Scand 2010; 89: 250-5.



