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Abstract: Background: Group B Streptococcus (GBS) is an important cause of maternal and neonatal morbidity and 

mortality in many parts of the world. It has been implicated in adverse pregnancy outcomes. Maternal colonization has been 

found to be a major risk factor for invasive neonatal GBS disease. The main objective of this study was to identify the risk 

factors of Group B streptococcus colonization and its effect on pregnancy outcome. Methods: This was a prospective study in 

which pregnant women attending antenatal clinic (ANC) at Dr George Mukhari Hospital (DGMH) were recruited. These were 

at least18 years old and were at 16 weeks gestation. Vaginal and rectal swabs were taken at recruitment. Follow up of mothers 

until six weeks post-delivery and babies until three months of age was done. Results: A total of 340 pregnant women were then 

investigated for GBS colonization. Out of this number, 164 (48.2%) were GBS positive. The majority of the women (62.1%) 

were parity 1 and 2. Group B Streptococcus colonization was significant in women who had no matric education and who were 

unemployed. There was a significantly higher GBS colonization in women with previous history of miscarriages and 

stillbirths. The proportion of HIV positive, GBS colonized women was significant at 41.5% as compared to HIV negative GBS 

colonized (34.7%). Eight women (4.9%) presented with premature rupture of membranes (PROM) and the duration ranged 

from 0.5 to 72 hours. Ten (6.1%) women had preterm deliveries. Three (1.8%) women had wound sepsis post caesarean section 

and one (0.6%) had endometritis post vaginal delivery. A total of 7 (24.1%) babies were GBS positive. The number of live 

babies delivered was 167, with 1 case of miscarriage due to severe preeclampsia. There were 2 cases of early neonatal deaths 

which included 1 case of sepsis whereas the other one had multiple congenital abnormalities. Conclusion: Colonization by 

GBS in pregnant women at DGMH was high. Maternal risk factors identified were previous history of stillbirths/miscarriages, 

lack of education and being HIV positive. Overall pregnancy outcome both maternal and foetal was good. 
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1. Introduction 

Group B streptococcus (GBS), also known as 

Streptococcus agalactiae is an important cause of maternal 

and neonatal morbidity and mortality in many parts of the 

world [1]. It is also implicated in adverse pregnancy 

outcomes [2]. Maternal colonization has been found to be a 

major risk factor for invasive neonatal GBS disease within 6 

days of birth [3]. In more than 80% of these cases, neonatal 

GBS infection is acquired during pregnancy and delivery by 

direct mother to child transmission of the pathogen. A study 

done in South Africa indicated a huge burden of GBS 

infection, in infants with early and late onset diseases 

suggesting that it is an important public health problem in 

South Africa [4]. The role of GBS in poor pregnancy 

outcome in the South African population is still unknown [5]. 

Epidemiologic studies showing the full extent of GBS 

colonization effect on pregnancy in the country are needed. 

There is no protocol for screening for GBS or a policy for 

GBS prophylaxis in pregnancy in South Africa.  

Group B streptococcus has been isolated from genital or 

lower gastrointestinal tract of women at rates ranging from 

5-40% [6]. It has been implicated as a cause of stillbirths 

[7]. Estimation of GBS colonization rates amongst women 

during pregnancy and determining its effect on pregnancy 

can contribute to prevention of negative pregnancy 

outcomes. An early study done in Zimbabwe showed a GBS 

colonization rate of 32% amongst pregnant women [7]. This 

indicated a potentially serious situation in the Southern 

African region. Previous studies on maternal factors 

associated with neonatal GBS disease have reported black 

race, history of previous miscarriage and stillbirths, age of 

less than 20 years and pre-term delivery as risk factors [8]. 

Group B Streptococcus is identified as a cause of 

pneumonia, sepsis and meningitis in neonates and of 

puerperal sepsis, amnionitis and endometritis in adults [6]. 

Poor maternal socio-economic status has been implicated as 

one of the risk factors for GBS infection [9]. Colonization 

rates vary among ethnic groups, geographic locations and 

age but rates are similar for pregnant and non-pregnant 

women [10].  

The influence of maternal urogenital carriage of GBS on 

pregnancy and delivery outcomes has not been widely 

studied in South Africa. Elsewhere studies have shown the 

association of GBS with intrauterine infection [11, 12]. A 

study in Malawi compared the correlation of GBS and HIV, 

but found no overall difference between HIV status and GBS 

carriage women [13]. Group B streptococcus infection 

though, remains the leading cause of infectious mortality and 

morbidity among new-borns. The main objective of the 

current study was to establish risk factors for colonization 

and determine the effect of GBS colonization on pregnancy 

outcome at DGMH. 

 

2. Material and Methodology 

2.1. Study Design 

This was a descriptive, prospective study, where pregnant 

women presenting to the antenatal clinic (ANC) from 16 

weeks were recruited to form a cohort. The study was done 

from 15 February 2012 to 18 July 2012 and GBS positive 

women were followed-up until February 2013. The follow-up 

was done to collect the repeat sample when they presented in 

labour. Post-delivery women were followed up until six 

weeks for sepsis and babies until 3 months of age. A research 

nurse assisted in the follow-up of the cohort group. 

2.2. Study Population 

Pregnant women attending antenatal care clinic at Dr 

George Mukhari Hospital (DGMH) from 16 week gestation 

were recruited to form a cohort. This included 3 sectors of 

the South African population namely urban, urban-rural, and 

typical rural who were black Africans of different ethnicities. 

2.3. Sample Size 

Sample size calculation was done based on a prevalence of 

Streptococcus agalactiae in the Southern African region. 

Annual delivery rate at DGMH is 9 000 births and the 

expected deliveries during one study are approximately 900 

per year. At an expected frequency of 10%, confidence level 

of 95% and a margin of error of 5% sample size will be 185. 

Due to the challenges of retention which are expected with a 

cohort, a sample size was increased to 350 to accommodate 

for those who will be lost to follow-up and home deliveries. 

The sample size has been calculated to have more than 90% 

power. Loss to follow-up was accommodated by increasing 

to 350, which is slightly above the calculated sample size. 

2.4. Inclusion and Exclusion Criteria 

The inclusion criterion was recruitment of pregnant 

women attending ANC at DGMH from 16 weeks gestation to 

form the cohort aged 18 years and above. The women who 

were excluded were those who had any illness which 

required hospitalization by the attending physician and those 

who had received antibiotics 2 weeks prior to recruitment 

into the study. 

2.5. Data Collection Tool 

A questionnaire was used to collect the socio-demographic 

data from the participants. Each recruited woman was 

interviewed and socio-demographic characteristics which 

included gender, age, and marital status, residence, previous, 

current, own, rented or lodging. Information regarding 

obstetric history: previous miscarriages, previous stillbirth, 

previous deliveries was also collected. Information on the 

history of current pregnancy which included pyrexic illness 

in early pregnancy and vaginal discharge was also collected. 
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2.6. Specimen Collection and Analysis 

Vaginal and rectal swabs were collected and transported in 

Amies’ transport media (Rochelle Chemicals and Lab 

Equipment, Pretoria, South Africa) to the Sefako Makgatho 

Health Sciences University Microbiology Laboratory for 

analysis. Another set of swabs were also collected at labour. 

No antiseptic preparation on the perineum or vulva was used 

before swabbing. Post-delivery women were followed up 

until six weeks for any sign of sepsis. The swabs were 

inoculated onto 5% blood agar with 8ug/ml of gentamycin 

and 15ug/ml of nalidixic acid and also into selective broth 

medium consisting of Todd Hewitt broth with the same 

antibiotics. After 24 hours incubation at 37ºC, blood agar 

plates were inspected for suspicious haemolytic and non-

haemolytic colonies. Suspicious colonies were processed 

using standard routine microbiological which included the 

CAMP test and confirmed using the latex agglutination test 

kit (Streptex – Slidex, Bio-Merieux, France).  

2.7. Data Analysis 

Data was analysed to assess the prevalence of GBS 

colonization comparison made according to different 

stratification e.g. residential area and economic status. 

Comparison of proportions was made between chosen 

variables using EPI-INFO version 7 analysis program. The 

Yates and Chi-squared test and the Kruskal-Wallis H test 

were used to compare proportions and medians respectively.  

2.8. Ethical Considerations 

Written informed consent was sought and granted from all 

mothers recruited into the study. Participants’ identity 

remained anonymous and confidentiality was maintained. 

Permission to conduct the study was sought and granted from 

the relevant authorities including the Ethics Committees of 

Sefako Makgatho Health sciences University and the DGMH 

management. 

3. Results 

The study recruited 340 pregnant women and GBS 

colonization was found in 164 (48.2%) participants. Tables 1 

and 2 show the socio-demographic features of the women in 

the study. The characteristics analyzed included age, parity, 

level of education, marital and employment status. The age 

range was 18-45 years, with a mean of 30.3 years and 

Standard Deviation of 6.2 years. The majority of the women 

were aged between 20 and 40 years. Figure 1 shows the 

distribution of the proportion of women at different parities. 

The majority of the women were categorized under Para 1-2, 

with the Para 5 or more being the least. 

Table 1. Demographic features of the pregnant women in the study [N = 

340]. 

Age range (years) No. (%) 

< 20 9 2.6 

20-29 154 45.3 

30-39 153 45.0 

≥ 40 24 7.1 

Total 340 100 

In terms of socio-demographic characteristics, the majority 

of the women recruited were single, had reached matric level 

of education and were unemployed as shown in Table 2. 

Table 2. The distribution of women based on socio-demographic 

characteristics. 

Socio-demographic characteristics Variable No. (%) 

Marital status Single 187 55.0 

 Married 89 26.2 

 Cohabiting 62 18.2 

 Divorced 2 0.6 

Level of education Below matric 92 27.0 

 Matric 189 55.6 

 Tertiary 59 17.4 

Employment status Unemployed 206 60.6 

 Employed 134 39.4 

 

 

Figure 1. Distribution of women at different parity (N = 340). 

Table 3 shows the association between GBS colonization 

and socio-demographic characteristics. It illustrates that the 

frequency of GBS colonization was significantly associated 

with being unemployed and having reached Matric level of 

education. 
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Table 3. Association between GBS colonization and socio-demographic 

characteristics. 

 
No. (%) 

GBS +ve [N = 164] 

No. (%) 

GBS –ve [N = 176] 

Education and GBS status   

Below matric 48 (29.3) 44 (25.0) 

Matric 91(55.5) 98 (55.7) 

Tertiary 25 (15.2) 34 (19.3) 

  [p < 0.0001] 

Employment and GBS status   

Unemployed 90 (54.9) 116 (65.9) 

Employed 74 (45.1) 60 (34.1) 

  [p < 0.0001] 

Table 4 shows that having no previous miscarriages, 

stillbirths and absence of a vaginal discharge were associated 

with GBS colonization.  

Table 4. Previous miscarriages, stillbirths and their impact on GBS 

positivity in the index pregnancy. 

Obstetric 

characteristics 
Variable 

No. (%) 

GBS+ve 
No. (%) GBS 

–ve
 

Previous miscarriage No miscarriage 126 (76.8) 142 (80.7)  

 Miscarriage once 30 (18.3) 21 (11.9) 

 Miscarriage twice 7 (4.3) 9 (5.1) 

 Miscarriage thrice 1 (0.6) 4 (2.3) 

   [p < 0.0001] 

Previous stillbirths No stillbirth 150 (91.5) 166 (94.3) 

 Stillbirth once 12 (7.3) 8 (4.5) 

 Stillbirth twice 1 (0.6) 2 (1.1) 

 Stillbirth thrice/more 1 (0.6) 0 (0.0) 

   [p < 0.0001] 

Vaginal discharge  Yes 27 (16.5) 25 (14.2) 

 No 137 (83.5) 151 (85.8) 

   [p < 0.0001] 

Table 5 shows the profile of comorbidities amongst the 

women included the study. Most women (91.3%) did not 

have any comorbidities. Those who independently had 

hypertension or asthma comprised 3.2%. 

Table 5. Frequency of women with different comorbidities. 

Co-morbidity: No. % 

No co-morbidity 312 91.3 

Diabetes mellitus 3 0.9 

Hypertension 11 3.2 

Epilepsy 1 0.3 

Asthma 11 3.2 

Two co-morbidities 2 0.6 

Total 340  

From a total of 340 women 38.2% were found to be HIV 

positive. Among those who were colonized with GBS, 41.5% 

of them were HIV positive. GBS colonization was 

significantly associated with HIV positivity (p< 0.0001). 

Figure 2 shows the distribution of the women based on 

different duration of the rupture of their membranes. The 

proportion of women who had a duration of the rupture of ≥ 

5.0 hours was 36.0%. The range for the duration of rupture of 

membranes was 0.5 – 72 hours and the median was 2 hours. 

The number of women who had PROM was 8 (4.9%). 

 

 

Figure 2. Distribution of women with different duration of the rupture of membranes. 

The proportion of women who gave normal vaginal delivery 

was 54.9% compared to 45.1% who delivered by caesarean 

section. The deliveries which were preterm were 6.1% 

compared to 93.9% full term deliveries. Three women out of the 

164 (1.8%) who were positive for GBS had wound sepsis, and 

one woman (0.6%) was found with evidence of endometritis. 

Table 6 shows results of the eventual foetal and neonatal 

outcomes. A total of 170 babies were delivered with six set of 

twins. Swabs were taken from 29 babies of which 7 (24.1%) 

tested positive for GBS. No stillbirths were recorded but a 

single miscarriage was noted. 
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Table 6. Fetal and neonatal outcomes from GBS positive women deliveries. 

  No. (%) 

Fetal outcomes Live 167 98.2 

 Stillbirths 0 0.0 

Neonatal deaths  2 1.2 

Neonatal sepsis  3 1.8 

Miscarriage  1 0.6 

4. Discussion 

The prevalence of GBS in the current study was found to be 

quite high at 48.2%. The prevalence from other studies from 

the Southern African region ranges from 2% to 47% [14, 15]. 

This was surprisingly a high rate of GBS colonization but was 

close to a previously recorded high GBS colonization rate 

reported from two international studies of approximately 54% 

[16, 17]. This was probably due to adequate culture methods 

used which included use of enrichment and selective media 

and multiples site sampling. The high rate reflected the true 

proportion of women who were colonized as it is known that 

healthy individuals are often colonized especially those with 

underlying conditions. Many women recruited were HIV 

positive. An early previously reported average for sub-Saharan 

Africa has been reported as 19% implying that there has been 

an increase over time [18]. A high rate of GBS colonization is 

often obtained if women are followed up for a certain period 

and both the rectal and vaginal sites are investigated which 

was the case in the current study. GBS colonization rates are 

known to vary with different geographical localities and 

different communities [2, 16]. This is attributed to variation in 

socio-economic factors and sampling techniques. Cultural, 

ethnic and genetic factors play a role in the variation of the 

rates of infection with GBS [2, 19, 20]. Lower rates are 

attributed to false negative culture due to inadequate swabbing 

technique or poor handling, specimen storage conditions, and 

prolonged transport. Different positive culture rates are also 

attributed to use of different culture media [21, 22]. 

A previous study identified the age less than 20 years as a 

risk factor [8]. In the current study high GBS colonization 

rate was associated with an age range of between 20-29 

years similar to a previous study [23]. This is a sexually 

active group and it is known that anogenital colonization by 

GBS is sexually transmitted [24, 25]. GBS infection in the 

current study decreased with increasing age which 

correlated with a previous study [9]. In that study the age of 

less than 20 years was not identified as a risk factor. Other 

studies have not found any association between GBS 

colonization and maternal age [20]. Gestational age did not 

influence the rates of maternal colonization with GBS 

among HIV-1–infected women [26]. GBS colonization was 

found associated with age, occupation, number of antenatal 

clinic visits, and gravida [3]. In contrast there were no 

significant differences between colonized and GBS-

negative women with regard to age, marital status, previous 

miscarriages or abortions, gestational age at examination or 

at delivery, rate of prematurity, infant’s birth weight, or 

mode of delivery [20]. 

Several studies have analysed GBS correlation with parity 

but a clear relationship has not been established as some have 

been contradictory. In the current study, no significant 

difference was found with regards to parity between GBS 

colonized and non-colonized. Several studies [27-29] found 

no significant differences in colonization rates by age or 

parity, while others report associations with young age and 

lower parity [10, 30, 31]. 

Poor socio-economic status is often implicated as one of 

the risk factors for GBS colonization. Socio-economic status 

can be reflected indirectly by level of education and 

employment status [9]. In the present study lack of education 

was identified as a risk factor for GBS colonization whereas 

unemployment was not. This finding is in contrast with other 

studies in which GBS colonization has been found more 

frequently among women of low socio-economic class [6, 20, 

32]. In other reports GBS prevalence is reported to be higher 

among those with lower socio-economic status [33] and 

lower education [34], but others report higher colonization 

rates among women who are socially advantaged with a 

higher education [35]. 

GBS has been implicated in stillbirths and miscarriages [7, 

8]. In the current study previous history of miscarriages and 

stillbirths in colonized women were not identified as risk 

factors. This finding correlates with a previous study where the 

mother's age, educational level, history of pregnancy, maternal 

complications, and previous neonatal sepsis were not related to 

GBS colonization [36]. Early neonatal death and gestational 

age did not have any significant association with GBS 

colonization in a recent study [23]. There was an association 

between S. agalactiae colonization with preterm labour and 

PROM in this study. GBS colonization was significantly 

associated with age group, education, frequency of pregnancy, 

and PROM [35]. In a different study, GBS positivity was 

associated with preterm labor. Vaginal colonization with GBS 

was not associated with preterm labor and PROM [37]. 

Despite the high colonization rate found in the current study, a 

few women presented with PROM at 4.9% with 6.1% having 

preterm deliveries. All women with PROM received 

antibiotics. Caesarean sections were done in 74 (45.1%) of the 

women and post-delivery prophylactic antibiotics were given 

to all. No antibiotics were given to women with normal 

vaginal deliveries either intrapartum or postpartum. Majority 

of the women who delivered by caesarean section were 

electives, because they had a previously scared uterus. 

Multiparity was associated with a lower colonization rate. 

Women of a lower socioeconomic class were associated with 

GBS colonization. No association was found between 

colonization and maternal age, previous obstetric history, 

marital status, nationality, prematurity, caesarean section, or 

infant birth weight [20]. 

Twenty (19.8%) HIV-1-infected pregnant women were 

found to have GBS colonization between 35 and 37 weeks of 

gestation [38]. In Malawi the correlation of GBS and HIV 

was analysed but, no association was found between HIV 

status and GBS carriage [13]. In the present study HIV 

positive GBS colonized women were higher than HIV 
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positive GBS non-colonized women. In this instance, HIV 

seems to be a risk factor for GBS colonization. HIV-1 

infection was not a risk factor for GBS colonization among 

an ethnically diverse pregnant population, although data 

suggested that among HIV-infected women, plasma HIV-1 

viremia may be associated with GBS colonization. HIV 

serostatus was not independently associated with GBS 

colonization [39]. In contrast carriage was increased among 

HIV-positive women with higher CD4 counts [13]. No 

significant increase in GBS colonization was observed in 

HIV-1-infected pregnant women. Maternal colonization of 

GBS in HIV-infected pregnant women was not found to be 

associated with their immunological status [26]. There was 

no difference in GBS colonization rate between HIV-1 

positive and HIV-1 negative pregnant women [26]. 

Mavenyengwa et al, 2010 did not find HIV infection to be 

correlated with GBS colonization [40]. 

In more than 80% of cases neonatal GBS infection is 

acquired during pregnancy and delivery by direct mother to 

child transmission of the pathogen [41]. Seven (24.1%) 

babies tested positive for GBS of whom one presented with 

early neonatal sepsis and was treated and discharged. 

Generally neonatal outcome was good in the current study 

despite no intrapartum antibiotics administration having been 

done. The vertical transmission rate was slightly higher than 

the previously reported of 22.5% [20] but much lower in 

others of 8.9% [42]. A total of 170 babies were delivered 

with six set of twins in the current study. Vertical 

transmission occurs in 30 to 70% of neonates whose mothers 

have an GBS positive culture during pregnancy [43]. The rate 

of transmission of GBS to newborns of colonized women is 

approximately 50%, and after that 1-2% of these newborns 

develop invasive GBS infection in the first week of life [44]. 

The overall infant colonization rate was 2.1% [20]. Although 

transmission rates range from 29% to 85% in most studies, 

rates as low as 12% have been reported from countries where 

low colonization rates have also been found despite the use 

of adequate microbiological methods [6, 41]. 

There was no evidence in the current study to show GBS 

adverse effects on pregnancy outcome except a few cases of 

PROM. This was contrary to a previous study which found 

no association between S. agalactiae colonization and higher 

rates of PROM [26]. GBS colonization has been reported not 

to be associated with adverse perinatal outcome [15]. 

Very few women had comorbidities in the current study 

although a few were recorded as having hypertension and 

asthma. Diabetes mellitus has been reported to be associated 

with GBS colonization although this was not the case in the 

current study [45, 46]. Most cases where GBS has 

comorbidities involve non-pregnant adults who already have 

other long term health problems. This has been attributed to 

immunosuppression [47]. 

5. Conclusion 

Colonization by GBS in pregnant women at DGMH was 

very high. To prevent GBS infection of neonates, clinicians 

should be alert to the potentially higher risk of GBS 

colonization in pregnant women. Significant risk factors 

identified were history of previous stillbirths and 

miscarriages and lack of education. HIV status had a 

significant correlation with GBS carriage. Despite the high 

colonization of GBS, there was generally good maternal and 

neonatal outcome.  
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