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The Prevalence of Group B Streptococcus (GBS) 
Colonization in Pregnant Women

Chitlada Khamching MD*, Anusorn Boonthum PhD**, Kasemsri Srisupundit MD*
* Department of Obstetrics and Gynecology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

** Department of Microbiology, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand

Objective: To identify the prevalence of group B streptococcus (GBS) colonization in pregnant women.
Material and Method: Pregnant women, gestational age 35 to 37 weeks, who attended antenatal care clinic at Maharaj 
Nakorn Chiangmai Hospital between May 2015 and March 2016, were prospectively recruited into the study. Lower vaginal 
and rectal swab specimens were collected to identify the colonization of GBS using standard laboratory technique.
Results: One hundred pregnant women with median age of 30 years (range 14 to 42) were recruited. The prevalence of 
GBS colonization was 19% (19 in 100 cases). All of the colonized cases were susceptible to penicillin, whereas 26% (5 cases) 
and 42% (8 cases) surprisingly resisted to erythromycin and clindamycin, respectively. Most of them (16 cases, 84%) had 
positive culture for vaginal samples but negative for rectal samples. Nevertheless, no case of neonatal GBS infection was 
observed in the two groups.
Conclusion: The prevalence of GBS colonization in pregnant women was 19%, which was susceptible to penicillin in every 
case. Most of the cases had culture-positive in vaginal swab specimen. No evidence of GBS-related morbidities was observed 
in the present study.
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 Group B streptococcus (GBS) is beta-
hemolytic gram positive bacteria, which is a major 
cause of neonatal morbidity and mortality(1). The 
fatality rates for early-onset GBS disease range from 
2% to 20%(2,3). GBS colonizes in the gastrointestinal 
tract and genital tract of 10% to 30% of pregnant 
women(4), which are usually asymptomatic, and can 
cause urinary or genital tract infection(2). Maternal 
intrapartum GBS colonization is the primary risk factor 
of vertical transmission during labor or delivery, which 
may result in early-onset GBS infection in neonates(4). 
In the absence of antibiotics intervention, 1% to 2% of 
infants of the colonized mothers develop early-onset 
GBS infection(5-7). To prevent early-onset GBS disease, 
the Centers for Disease Control and Prevention (CDC) 
and the American College of Obstetricians and 
Gynecologists (ACOG) have recommended culturing 
for GBS colonization from all vaginal-rectal specimens 
of pregnant women at 35 to 37 weeks of gestation to 
screen the women who should receive intrapartum 
antibiotic prophylaxis(4,8). However, because of high 
expense and labor intensive burden, most centers in 

Thailand have used risk-based instead of culture-based 
strategy to guide intrapartum antibiotic prophylaxis(1). 
To adopt the international guideline, the extent of  
GBS-associated problems must be assessed before a 
cost-benefit analysis. In our practice, we have used a 
risk-based strategy for decades. In the strategy, 
intrapartum prophylaxis is given in cases of unexplained 
maternal fever, preterm birth, prolonged rupture of 
membranes, and neonatal GBS infection in previous 
pregnancies. The prevalence of neonatal GBS was             
very low in our center, approximately less than 1 in 
1,000 live births. However, we have never known the 
true effectiveness of the strategy or even the necessity 
of prophylaxis since the exact prevalence of GBS 
among our obstetric population has never been studied. 
Moreover, in Thailand, only few studies on prevalence 
of GBS colonization in pregnant women have been 
published, which vary between 6.2% and 18%(9-11). 
Therefore, we conducted the present study to identify 
the true prevalence of GBS colonization in women 
attending the antenatal clinic at Maharaj Nakorn 
Chiang Mai Hospital.

Material and Method
 A prospective descriptive study was conducted 
on the first consecutive 100 pregnant women who 
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attended the antenatal care clinic at Maharaj Nakorn 
Chiang Mai Hospital between May 2015 and March 
2016, with ethical approval of the Institute Review 
Board. The sample size of 100 pregnant women was 
calculated from standard formula by using reference 
from previous study of Srinagarind Hospital, which 
had prevalence of GBS colonization at 6.22%(10). The 
participants were enrolled with written informed 
consent. The inclusion criteria were 1) pregnant   
women at 35 to 37 weeks of gestation based on reliable 
menstrual period and fetal sonographic biometry in    
the first half of pregnancy, and 2) no history of GBS 
infection in the current pregnancy. The exclusion 
criteria were 1) pregnant women received antibiotics 
within one week before specimen collection, and                  
2) inability to properly collect the specimen such as 
ruptured of membrane, mucous bloody show, or 
antepartum hemorrhage. Relevant information such as 
maternal characteristics, gestational age at delivery, and 
neonatal outcome was collected using questionnaire. 
The main outcome measure was the prevalence of   
GBS colonization in pregnant women. The analysis             
in the present study using descriptive statistic such              
as percentage, mean ± SD or median (range) or 
frequencies, and student t-test, Fisher’s exact test and 
Chi-square test for data comparison as appropriate.            
In cases of positive result of GBS culture, attending 
physicians will be notified and the patient will be 
received intrapartum antibiotic prophylaxis as CDC 
and ACOG guideline(4,8).

Specimen collection(1)

 The specimens in the present study were 
collected by OB-GYN residents. For each pregnant 
woman, two swab specimens were collected from          
the lower vagina and the rectum. Each swab was 
inoculated into Todd-Hewitt broth with 10 micrograms 
of Colistin per mL and 15 micrograms of Nalidixic 
acid per mL at room temperature. The specimens      
were sent to the laboratory within eight hours after 
collection.

Culture method(1)

 The specimens in selective broth were 
incubated at 37°C in ambient air of 5% CO2. After 18 
to 24 hours of incubation, the specimens were sub-
cultured onto sheep blood agar plate (tryptic soy agar 
with 5% defibrinated sheep blood) then incubated at 
37°C in 5% CO2. Inspected agar plates and identified 
both beta-hemolytic and non-hemolytic colonies 
morphologically suggestive of GBS were tested with 

Gram’s stain, CAMP test, catalase test, and Streptococcal 
grouping latex agglutination test. If GBS was not 
identified after incubation for 18 to 24 hours, the plates 
were re-incubated overnight and re-examined for 
suspected GBS colonies. If the GBS colonies had been 
confirmed either from vaginal swab or rectal swab 
specimen, the woman was defined as GBS colonization 
and antimicrobial susceptibility of GBS would be 
processed thereafter.

Results
 During the study period, 100 pregnant women 
were recruited into the study. The median maternal        
age was 30 years (range 14 to 42). The prevalence of 
pregnant women who had GBS colonization was 19% 
(19 in 100 cases). Of the pregnant women with GBS 
colonization, 31.6% (6 in 19 cases) were positive for 
GBS culture in both vaginal and rectal swab specimens. 
Most of them (16 cases, 84%) had positive vaginal 
swab culture but only 47% (9 in 19 cases) had positive 
GBS culture in rectal swab specimen.
 Maternal and neonatal characteristics of the 
cases with or without GBS colonization were shown 
in Table 1. However, there were some cases delivered 
in other hospitals and the data about neonatal outcome 
were incomplete. Notably, the mean maternal age         
was significantly higher in the colonized group, and 
accordingly, the percentage of women with multiparity 
was also higher significantly.
 Testing of antibiotic susceptibility among         
19 cases of GBS colonization revealed that every        
case was susceptible to penicillin but only 60% of            
the cases were susceptible to either erythromycin or 
clindamycin, whereas the percentage of resistance             
to these two drugs was 20% to 40%. The result of 
susceptibility testing was shown in Table 2.

Discussion
 This is the first study from our center that 
could determine the prevalence of GBS colonization 
among pregnant women. The 19% prevalence of GBS 
colonization in the present study was comparable to 
the rate of 15% to 30% reported previously(4). However, 
the prevalence in our center is relatively high when 
compared to the previous studies from other parts         
of Thailand that reported the prevalence of 6% to 
16%(9,10). In spite of the high prevalence of colonized 
mothers, the incidence of neonatal GBS sepsis in         
our center has been extremely rare for a long time, 
indicating that our conventional or risk-based strategy 
for intrapartum GBS prophylaxis might probably 
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effective. Accordingly, such a policy for prophylaxis 
of neonatal GBS sepsis is still necessary.
 The results of our study showed that GBS 
colonization was more prevalent among women of 
higher parity and higher age. Though the explanation 
of these findings is unclear, they are partly consistent 
with the findings in some previous studies that   
reported a higher incidence of GBS colonization in 
older women(12,13). Moreover, the cesarean rate was 
unexpectedly found to be significantly higher in the 
colonized group. The reason of such a high rate was 
unexplained but it possibly occurred by chance 
associated with small sample size of the colonized 
group. In the present study, there was no incidence of 
neonatal sepsis from GBS, and all of the neonates who 
were born from GBS-colonized women were healthy. 
However, only 8 of 19 cases in colonization group had 
vaginal delivery, the remaining 11 cases underwent 
pre-labor cesarean delivery. Therefore, only eight 
fetuses will be at risk for GBS sepsis and this number 
was too low to conclude that the incidence of neonatal 
GBS sepsis in high risk mothers is very low. Three          
of eight fetuses at risk did not receive antibiotic 

prophylaxis unintentionally because the result of     
GBS culture was reported after delivery. However, 
these three fetuses were healthy after birth.
 Of 19 colonized mothers, 80% were          
detected from vaginal swab specimen but only 40%  
of rectal swab specimen had positive culture. A  
possible mechanism may be related to the degree of 
contamination from normal bacterial flora, which is 
perhaps more prominent in the rectum compared to    
in the vagina, thus growth of GBS colony during the 
culture process might be less disturbed in vaginal swab 
specimen. Therefore, if the specimen collection can be 
obtained from only one site, vaginal swab is preferred 
to rectal swab specimen due to its higher detection  
rate. In addition, our results confirmed that the most 
appropriate antibiotic prophylaxis for GBS sepsis is 
penicillin and it should be recommended as the first-
line drug because of its 100% susceptibility, whereas 
one-fourth and almost half of the cases were resistant 
to erythromycin and clindamycin, respectively.
 According to  the  ACOG and CDC 
recommendation for prevention of early onset   
neonatal GBS sepsis(1,4), universal screening of GBS 
colonization in pregnant women at 35 to 37 gestational 
week is preferred. Nevertheless, the effective culture 
process need high cost and specialized procedure,    
such as preparation of the selective broth medium 
containing Colistin and Nalidixic acid to inhibit the 
growth of normal vaginal and rectal flora without 
inhibitory effect and enhances growth of GBS, and 
confirmatory tests after the GBS colony isolation     

Table 1. Maternal and neonatal characteristics of the cases that had GBS colonization and no evidence of GBS colonization
Maternal & neonatal characteristics GBS colonization 

(19 cases)
No colonization of GBS 

(81 cases)
p-value

Maternal age, mean ± SD  33.9±5.6            29.05±5.9 0.002*
Primigravida, cases (%)         4 (21.1) 38 (48.7)

(78 cases)
0.04**

Previous preterm birth, cases (%)         1 (5.3) 2 (2.6)
(78 cases)

0.48**

Vaginal delivery, cases (%)         8 (42.1) 58 (78.4)
(74 cases)

0.002***

Birth weight, mean ± SD 3,064.2±465.4
(18 cases)

3,123.7±396.5
(74 cases)

0.58*

Small for gestational age, cases (%)         3 (17.6)
(17 cases)

4 (5.4)
(74 cases)

0.118**

Neonatal complications, cases (%)         0
(17 cases)

              0
(74 cases)

NA

Chorioamnionitis or postpartum wound infection, cases (%)         0   9 (12.2)
(74 cases)

0.2**

GBS = group B streptococcus; NA = not applicable
* Student t-test, ** Fisher-Exact test, *** Chi-square test

Table 2. Antibiotic susceptibility testing among the cases 
with GBS colonization (19 cases)

Antibiotic Susceptibility, cases (%)
Susceptible Intermediate susceptible Resistant

Penicillin   19 (100)               0   0
Erythromycin   12 (63)               2 (11)   5 (26)
Clindamycin   11 (58)               0   8 (42)
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from culture media, therefore the universal screening 
strategy in all pregnant women may not suitable in         
our country. In actual clinical practice, our center 
follows the risk-based strategy in which intrapartum 
antibiotic prophylaxis is indicated only in women    
with intrapartum risk factors to prevent neonatal         
GBS sepsis. This approach has been used for at least 
a decade and incidence of early onset of neonatal   
sepsis from GBS is very low in our center, in spite of 
its high prevalence as seen in the present study. 
Therefore, it may be assumed that risk-based strategy 
is successful. We hypothesize that the virulence of 
pathogen as GBS and immunity of people may different 
between developing and developed countries, therefore, 
the risk-based strategy is sufficient for prevention of 
neonatal GBS sepsis and universal screening as 
suggested by several western organizations may be  
not cost-effective in our region.
 The strength of the present study included 
high reliability of the data derived from the qualified 
process according to CDC guideline(1), such as 
specimen collection from both lower vagina and 
rectum, using selective broth as transport medium to 
prevent contamination from normal flora, using sheep 
blood agar to subculture, using gram staining, catalase 
test, and GBS morphology on cultural agar plates as 
screening test of GBS identification, and performing 
confirmatory tests with latex agglutination and CAMP 
test in every case that is suspected for  GBS colonization. 
Limitations of the present study included 1) the sample 
size might be too small to address some rare outcomes 
like neonatal GBS sepsis, 2) some colonized cases did 
not receive proper intrapartum antibiotic prophylaxis 
because of delayed results, and 3) effectiveness of 
prophylaxis could not be evaluated due to small  
number of the positive cases and many colonized    
cases underwent pre-labor cesarean section, which 
prevented neonatal GBS sepsis.

Conclusion
 The prevalence of GBS colonization was          
19% in our obstetric population and all cases were 
susceptible to penicillin. Most of them had positive 
cultures of the vaginal swab specimens. There was no 
evidence of GBS-related morbidities in the present 
study. Because of high prevalence, a prevention 
program of early neonatal GBS sepsis is still necessary, 
though, just risk-based strategy might be sufficient         
in our region. However, larger studies are needed                
to confirm the effectiveness of prevention program 
including cost-benefit analysis.

What is already known on this topic?
 Intrapartum GBS colonization is the primary 
risk factor of vertical transmission during labor or 
delivery which may result in early-onset GBS infection 
among neonates. Only two studies in Thailand on 
prevalence of GBS colonization in pregnant women 
have been published and the prevalence varies between 
6.2% and 16%.

What this study adds?
 The prevalence of GBS colonization in 
pregnant women attending the antenatal clinic at 
Maharaj Nakorn Chiang Mai Hospital was 19%. All 
of the cases with GBS colonization were susceptible 
to Penicillin. Most of the cases had culture-positive in 
vaginal swab specimen.

Acknowledgement
 This work was supported by the Faculty of 
Medicine Research Fund, Chiang Mai University, 
Chiang Mai, Thailand.

Potential conflicts of interest
 None.

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. Phares CR, Lynfield R, Farley MM, Mohle-
Boetani J, Harrison LH, Petit S, et al. Epidemiology 
of invasive group B streptococcal disease in the 
United States, 1999-2005. JAMA 2008; 299: 
2056-65.

3. Edwards MS, Nizet V, Baker CJ. Group B 
streptococcal infections. In: Remington JS, Klein 
JO, Wilson CB, Nizet V, Maldonado YA, editors. 
Infectious diseases of the fetus and newborn 
infant. 7th ed. Philadelphia: Elsevier Saunders; 
2011: 419-69.

4. American College of Obstetricians and 
Gynecologists Committee on Obstetric Practice. 
ACOG Committee Opinion No. 485: Prevention 
of early-onset group B streptococcal disease in 
newborns. Obstet Gynecol 2011; 117: 1019-27.

5. Boyer KM, Gotoff SP. Strategies for chemo-
prophylaxis of GBS early-onset infections. 
Antibiot Chemother (1971) 1985; 35: 267-80.

6. Centers for Disease Control and Prevention. 
Prevention of perinatal group B streptococcal 



1166 J Med Assoc Thai | Vol. 100 | No. 11 | 2017

disease: a public health perspective. MMWR 
Recomm Rep 1996; 45: 1-24.

7. Summary of the workshop on perinatal infections 
due to group B Streptococcus. J Infect Dis 1977; 
136: 137-52.

8. Schrag S, Gorwitz R, Fultz-Butts K, Schuchat A. 
Prevention of perinatal group B streptococcal 
disease. Revised guidelines from CDC. MMWR 
Recomm Rep 2002; 51: 1-22.

9. Tor-Udom S, Tor-Udom P, Hiriote W. The 
prevalence of streptococcus agalactiae (group B) 
colonization in pregnant women at Thammasat 
Hospital. J Med Assoc Thai 2006; 89: 411-4.

10. Werawatakul Y, Wilailuckana C, Taksaphan S, 
Thinkumrup J, Pragarasung M, Chouwajaroen P, 
et al. Prevalence and risk factors of Streptococcus 
agalactiae (group B) colonization in mothers and 

neonatal contamination at Srinagarind Hospital.  
J Med Assoc Thai 2001; 84: 1422-9.

11. Kovavisarach E, Ying WS, Kanjanahareutai S. 
Risk factors related to group B streptococcal 
colonization in pregnant women in labor. J Med 
Assoc Thai 2007; 90: 1287-92.

12. Valkenburg-van den Berg AW, Sprij AJ,          
Oostvogel PM, Mutsaers JA, Renes WB, 
Rosendaal FR, et al. Prevalence of colonisation 
with group B Streptococci in pregnant women     
of a multi-ethnic population in The Netherlands. 
Eur J Obstet Gynecol Reprod Biol 2006; 124: 
178-83.

13. Khan MA, Faiz A, Ashshi AM. Maternal 
colonization of group B streptococcus: prevalence, 
associated factors and antimicrobial resistance. 
Ann Saudi Med 2015; 35: 423-7.

ความชุกของสตรีตั้งครรภที่ตรวจพบเช้ือสเตรปโตค็อกคัสกรุปบีจากชองคลอดสวนลางและทวารหนัก
จิตรลดา คําจริง, อนุสรณ บุญธรรม, เกษมศรี ศรีสุพรรณดิฐ
วัตถุประสงค: ศึกษาความชุกของสตรีตั้งครรภที่ตรวจพบเชื้อสเตรปโตค็อกคัสกรุปบีจากชองคลอดสวนลางและทวารหนัก
วสัดแุละวธิกีาร: สตรตีัง้ครรภ อายคุรรภ 35-37 สปัดาห ผูมาฝากครรภที่โรงพยาบาลมหาราชนครเชยีงใหม ตัง้แตเดอืนพฤษภาคม 
พ.ศ. 2558 ถึง มีนาคม พ.ศ. 2559 จะไดรับการเก็บสิ่งสงตรวจจากชองคลอดสวนลางและทวารหนักโดยใชสําลีปายเพื่อเพาะเชื้อ
ตามวิธีมาตรฐานเพื่อคนหาเชื้อสเตรปโตค็อกคัสกรุปบี
ผลการศึกษา: สตรีตั้งครรภทั้งหมด 100 ราย ที่เขารวมการศึกษา มีอายุเฉลี่ย 30 ป (14-42 ป) และความชุกของผูที่ตรวจพบ
เชือ้สเตรปโตค็อกคสักรุปบีจากชองคลอดสวนลางและทวารหนัก คอื รอยละ 19 (19 ใน 100 ราย) โดยเช้ือรอยละ 100 มคีวามไว
ตอยาเพนนิซลินิ แตรอยละ 26 (5 ราย) และรอยละ 42 (8 ราย) ดือ้ตอยาอีริโทรมยัซนิ และคลนิดามยัซนิ ตามลําดับ นอกจากนี้ 
รอยละ 84 (16 ราย) ของผูเขารวมการศึกษามีการพบเชื้อจากสิ่งสงตรวจจากชองคลอดสวนลางแตไมพบเชื้อจากส่ิงสงตรวจจาก
ทวารหนัก ในการศึกษานี้ไมพบทารกที่มกีารติดเชื้อสเตรปโตค็อกคัสกรุปบี
สรุป: ความชุกของสตรีตั้งครรภผูตรวจพบเช้ือสเตรปโตค็อกคัสกรุปบีจากชองคลอดสวนลางและทวารหนักคือ รอยละ 19 โดยเชื้อ
ทัง้หมดไวตอยาเพนนิซลินิ ซึง่สวนใหญเชือ้จะพบจากชองคลอดสวนลาง และไมพบหลกัฐานวามทีารกตดิเชือ้สเตรปโตคอ็กคสักรุปบี 
ในการศึกษานี้


