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ABSTRACT

Introduction: Group B streptococci (GBS) is an important 
cause of invasive neonatal diseases. Asymptomatic coloniza-
tion of vagina with GBS may lead to vertical transmission and 
there by neonatal GBS diseases. Maternal GBS colonization 
varies with population characteristics and geographic loca-
tion. This study was conducted to detect the GBS colonization 
in antenatal women in the central part of Kerala. 
Materials and Methods: Vaginal and rectal swabs were col-
lected from antenatal women of 35-37 weeks of gestation. 
Swabs from vagina were processed by direct plating onto 5% 
sheep blood agar and inoculation to Todd Hewitt broth fol-
lowed by sub culture. Rectal swabs were processed by inoc-
ulation to Todd Hewitt broth and sub culturing. Identification 
was done by biochemical tests and confirmed by grouping 
sera.
Result: Total 442 samples were collected as vaginal and rectal 
swabs from 221 antenatal women. 24 women (10.8%) were 
found to be colonized by GBS. Of these, 23 were positive 
from vaginal swabs. 12 isolates obtained from both vaginal 
and rectal samples. 1 was positive in the rectal sample alone. 
12.6 and 8.8% were positive in primi and multigravida, re-
spectively. 
Conclusion: The incidence of GBS colonized was 10.8% and 
hence the infants were at great risk of early-onset invasive 
disease. The observation of this study recommends a multi-
center screening for the prevention of early onset GBS disease 
in order to reduce the neonatal infection rate significantly by 
intraparteum antibiotic prophylaxis.
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INTRODUCTION

Lancefield Group B Streptococcus (GBS) or Streptococcus 
agalactiae is a Gram positive β hemolytic Streptococcus. 
The causative role of GBS in early neonatal morbidity and 
mortality is well established worldwide.1 5 to 40% of preg-
nant and nonpregnant women carry GBS in their genital or 
lower gastrointestinal tract.2,3 The source of the early neona-
tal GBS infections is the maternal genital tract from where 
the vertical transmission occurs.4,5 The intraparteum antibi-
otic prophylaxis (IAP) became prevalent in 1990 s to prevent 
the GBS neonatal sepsis.6 Centre for Disease Control (CDC) 
has recommended the universal screening for the preven-
tion of early onset GBS disease and in some countries like 
the United States neonatal GBS infection rate was reduced 

significantly by IAP.1 A continued efforts are inevitable to 
sustain the prevention of GBS infection and to monitor for 
potential adverse consequences of intrapartum antibiotic 
prophylaxis such as emergence of bacterial antimicrobial re-
sistance or increased incidence.
Maternal GBS colonization varies with population character-
istics and geographic location. However, demographical fea-
tures such as age, parity, gestational period of women were 
not found to have any significant influence on the GBS.11 
Since the GBS colonized mothers can vertically transmit the 
homologous serotypes of the organism to their newborns, 
population based study regarding its prevalence is beneficial 
to reduce the morbidity and mortality. It has been reported 
that intrapartum prophylaxis does not prevent late-onset 
group B streptococcal disease. Furthermore, both the prena-
tal and postnatal chemoprophylaxis has not been shown to be 
effective.12 The report from our society is scant. Therefore, 
the present study was aimed to detect the incidence of mater-
nal carrier state of GBS in two tertiary care centers.

MATERIALSA AND METHODS

The study was carried out in two tertiary care centers in cen-
tral part of Kerala. Women of 35-37 weeks of gestation, both 
primi and multigravida, visited the department of Obstetrics 
and Gynecology during the period between Jun 2013 to Jun 
2015 were included in the study. Consent was obtained from 
the subjects and the study was approved by the Institution-
al ethics committee for research. Women on any antibiotics 
for some other ailments and women with previous history of 
GBS disease in their neonates were excluded from the study. 
Vaginal and rectal swabs were collected. Vaginal swabs were 
directly plated on to 5% sheep blood agar and then inocu-
lated to Todd Hewitt broth with antibiotics like colistin and 
nalidixic acid. Rectal swabs were inoculated to Todd Hewitt 
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broth with antibiotics like colistin and nalidixic acid. Subcul-
tures were done from broth on 5% sheep blood agar (SBA) 
after 24 hour incubation. β lytic colonies on SBA (Fig.1A) 
were subjected to catalase test, bacitracin susceptibility, 
Christie Atkins Munch-Petersen (CAMP) test and hippurate 
hydrolysis. Catalase negative, Bacitracin resistant, CAMP 
test positive (Fig. 1B) and hippurate hydrolysed colonies 
were confirmed with serological grouping (Strep check la-
tex). Antibiotic susceptibility test was done by disc diffusion 
method for ampicillin (10µg) and erythromycin (15 µg) and 
interpreted according to Clinical and Laboratory Standards 
Institute (CLSI) guidelines. 

STATISTICAL ANALYSIS 

Analysis was done using SPSS software version 16. Chi 
Square test was done. p value <0.05 was considered as sig-
nificant. 

RESULT 

Total of 442 swabs were collected from 221 pregnant wom-
en at 35-37 weeks of gestation, out of which 24 subjects 
were positive for GBS (10.8%) (Fig.2) (p>0.05). Eight vag-
inal swabs were positive on direct plating on SBA (33.3%) 
whereas 15 vaginal swabs were positive on subculturing 
from enrichment medium (62.5%) (Fig. 3). Out of 24 GBS 
isolates, 1 was positive only from rectal sampling. 12.6% 
of primigravida and 8.8% of multigravida were found to be 
positive for GBS colonization (Table 1). But are statistically 
insignificant (p>0.05). All isolates of GBS were found to be 
susceptible to ampicillin and erythromycin.
DISCUSSION
Maternal GBS colonization can lead to vertical transmission 
and early onset GBS disease in neonates. It is found to be 
one of the major perinatal pathogens, both for mothers and 
their infants, and are associated with significant morbidity 
and mortality that attendant cost to society. It may also re-
sult in adverse obstetric outcome like premature rupture of 
membrane and preterm delivery.7 Even though GBS can in-
vade intact membrane the risk of neonatal disease is more, 
if GBS ascends after the rupture of membrane.4,5 With the 
CDC recommendations for antenatal screening and IAP in 
colonized women more studies have come out on these as-
pects.9,8 Some Indian studies show the lower maternal GBS 
colonization with an average of 10%.11,13-15 Our study also 
shows similar carriage rate (10.8%). 
The success of GBS isolation from antenatal women de-
pends on the methods used for sampling with better results 
from rectal and the media used.16 We conducted the study 
by using vaginal as well as rectal swabs in enrichment me-
dia from 221 women of which 24 were found to be colo-
nized. The isolation was more from the vaginal swabs than 
the rectal swabs. In this study, only one case was positive 
from rectal sampling alone. Badri et al.17 reported a higher 
incidence in rectal as opposed to vaginal cultures which sug-
gested that the gastrointestinal tract may be the primary site 
of colonization and that vaginal colonization may represent 

Figure-2: Distribution of group B streptococcal colonization

Figure-1: A) β lytic colonies on sheep blood agar B) Christie At
kins Munch-Petersen test (CAMP) positive

Figure-3: Distribution of group B streptococcal infections in dif-
ferent samples

Gravida No of women Positive for GBS Percentage
Primi 119 15 12.6
Multi 102 9 8.8
Total 221 24 10.8
P > 0.05 (ChiSquare test) non significant

Table-1: Distribution of Group B streptococci among the 
pregnant women

contamination from this source. In this study, we could iso-
late 12 from the rectal sampling. The colonization rate in the 
present study is relatively lower than that obtained in a study 
conducted in Karnataka where it was 12.67% from vaginal 
swabs.14 The reason may be the difference in the geographical 
area and ethnic groups. GBS colonization rate in the present 
study was more in primigravida than multi. An Indian study 
showed GBS resistance to erythromycin and clindamycin.14 
The isolates obtained in the present study were susceptible 
to ampicillin and erythromycin. The participants who were 
positive for the GBS were given intraparteum prophylaxis 
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and found no complications for their babies. A screening 
may help to avoid the empirical exposure of large numbers 
of women to antibiotics. 

CONCLUSION

The incidence of GBS colonized was 10.8%. The conclu-
sion on the carriage rate of GBS in this area is not possible 
without an elaborate study. The screening of GBS in ante-
natal women can be extended to more centers to detect the 
approximate carriage rate in this area in order to select the 
intrapartum chemoprophylaxis.

ACKNOWLEDGEMENT 

We acknowledge the valuable help of Dr. Ajith TA, Profes-
sor, Department of Biochemistry, Amala Institute of Medical 
Sciences; Thrissur, Kerala, India during the preparation of 
this manuscript. 

REFERENCES

1. Verani JR, McGee L, Schrag SJ. Prevention of perinatal 
group B streptococcal disease--revised guidelines from 
CDC, 2010. MMWR Recomm Rep. 2010;59:1-36.

2. Gordon JS and Sbarra AJ. Incidence, technique of Isola-
tion and Treatment of Group B Streptococci. Am J Ob-
stet Gynecol. 1976;126:1023-6.

3. Anthony BF, Eisenstadt R, Carter J, Kim KS, Hobel CJ. 
Genital and Intestinal carriage of group B streptococci 
during pregnancy. J Infect Dis. 1981;143:761-766. 

4. Desa DJ, Trevenen CL. Intrauterine infections with 
group B beta-haemolytic streptococci. Br J Obstet Gy-
naecol. 1984;91:237-9.

5. Katz V, Bowes WA Jr. Perinatal group B streptoccal 
infections across intact amniotic membranes. J Reprod 
Med. 1988;33:445-9.

6. Gilbert R. Prenatal screening for group B streptococ-
cal infection: gaps in the evidence. Int J Epidemiol. 
2004;33:2-8.

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

8. Morales WJ, Lim DV and Walsh AF. Prevention of 
Neonatal Group B Streptococcal Sepsis by the Use of 
rapid Screening test and Selective Intrapartum Chemo-
prophylaxis. Am J Obstet Gynaecol. 1986; 155: 979-83.

9. Wendel GD, Leveno KJ and Sauchez PJ. Prevention of 
Neonatal group B Streptocccal disease. A combined In-
trapartum and Neonatal protocol. Am J Gynecol. 2002; 
186:618–20.

10. Schrag SJ, Zell ER and Lynfield R. A Population based 
comparison of strategies to prevent Early-onset Group 
B Streptococcal Disease in neonates. N Engl J Med. 
2002;347:233-25.

11. Dalal BS, Lahiri A, Parel CC. Carriage rate of group 
B streptococci in pregnant women and evaluation 
of different isolation media. J Indian Med Assoc. 
1998;96:360-1,366. 

12. Noya FJ, Baker CJ. Prevention of group B streptococcal 
infection. Infect Dis Clin North Am. 1992;6:41-55.

13. Shet A, Ferrieri P. Neonatal and maternal group b strep-
tococcal infections: a comprehensive review. Indian J 
Med Res 2004;120:141-50. 

14. Konikkara KP, Baliga S, Shenoy SM, and Bharati B. 
Comparison of Various Culture Methods for Isolation of 
Group B Strepococcus from Intrapartum Vaginal Colo-
nization. J Lab Physicians. 2013;5:42-45.

15. Narava S, Rajaram G, Ramadevi A, Prakash GV, Mac-
kenzie S. Prevention of Perinatal group B streptococcal 
infections: A review with an Indian perspective. Indian 
J Med Microbiol. 2014:32:6-12.

16. El Alia NA, Tency I, Claeys G, Saerens B, Cools P, Ver-
straelen H, Temmerman M, Verhelst R, Vaneechoutte 
M. Comparison of different sampling techniques and of 
different culture methods for detection of group B strep-
tococcus carriage in pregnant women. BMC Infectious 
Diseases. 2010,10:285. 

17. Badri MS, Zawaneh S, Cruz AC, Mantilla G, Baer H, 
Spellacy WN, Ayoub EM. Rectal colonization with 
group B streptococcus: relation to vaginal colonization 
of pregnant women. J Infect Dis. 1977;135:308-12.

Source of Support: Nil; Conflict of Interest: None

Submitted: 04-01-2016; Published online: 25-01-2016


