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ABSTRACT 

 

The group B streptococcus or agalactiae streptococcus is gram positive bacteria. These organisms are 

normal flora of women genital and gastrointestinal tracts, which may cause early onset infection in new 

born infants and pregnant women. Severe infection of GBS may cause infection like meningitis, sepsis 

etc in new born infants. Determining the level of GBS carriage in the genital tract of pregnant mothers is 

useful for prophylaxis purposes and reducing the GBS infection. The present study was conducted on 

pregnant women, with pregnancy age of 35 weeks or more, who referred to Mustafa Khomeini, Ilam, 

from January 2014 to December 2015. Total 90 vaginal fluid samples were extracted from the vagina of 

pregnant women and Group B strep strains were identified by using cultivation methods. Antibiotic 

sensitivity of the samples were determined by disc-diffusion method. Data were analyzed using SPSS 

software, version 18. Chi-square and T-test were used as appropriated. Results of the present study 

revealed the incidence rate of Group B strep strains turned out to be 4.4% in pregnant women referring 

to Mustafa Khomeini, Ilam, during the study period. The Group B Strep colonization was also 

significantly associated (P<0.05) with the number of previous pregnancies. High prevalence of group B 

Streptococcus in pregnant women and their impact on the incidence of infection in both mothers and 

infants, screening is of crucial importance for pregnant women prior to giving birth. Considering high 

sensitivity of strains to Clindamycin, Vancomycin, and Cefazolin, it is recommended to consider these 

factors as the preferred treatment of infections caused by GBS. 
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                                                                                1 Introduction  

Streptococci usually consider as an important pathologic species 

for humans. Some common streptococci species which infecting 

human being are Streptococcus pyogenes, S. agalactia, 

Enterococcus (None-Enterococcus), S. pneumonia and S. 

viridians. These species are gram positive and catalase negative 

cocci. Among these, Group B streptococcus (S. agalactia) lived in 

the genetic tract of women's vaginal area and it is the main cause 

of invasive disease in pregnant women and newborns (Sarafrazi et 

al., 2001; Kwatra et al., 2014). Colonization is an asymptomatic 

phenomenon; however, bacteria can cause urinary tract infections, 

chorioamnionitis, endometritis, and Septicemia (Jahed et al., 

2011). The colonization of GBS in the genetic tract of mother is  

most important risk factor for the neonatal and up to 70% of 

infants whose mothers were GBS colonized will be infected 

(Pirooz et al., 2000; Sarafrazi et al., 2001). In general, incidence 

rate of sepsis is 1 to 7 out of 10000 living infants (Sarafrazi et al., 

2001). Further, various studies have shown that due time 

diagnosis of colonized babies and conducting Prophylaxis will 

reduce the incidence of neonatal sepsis up to 0.6 in each 10000 

births (Jahed et al., 2011). Colonization and subsequent neonatal 

infection might occur in the womb, at birth, or in the first month 

of life.  The incidence of this infection in first 7 days is referred to 

as ‘premature’ and it is called ‘delayed’ if it happens from the first 

week up to the first three months after the birth (Valkenburg -van 

et al., 2006).  

Additionally, GBS colonization, especially in vagina and rectum, 

is a common phenomenon among pregnant women and 20-30% of 

the collected samples from pregnant women with pregnancy age 

of 35 weeks turn out to be GBS positive (Behrman et al., 2004). 

Colonization during pregnancy might occur in three forms i.e. 

chronic, transient, and intermittent (Behrman et al., 2004); 

consequently, samples obtained from vagina and rectum during 35 

to 37 weeks of pregnancy can help in a reasonable prediction for 

the incidence of GBS colonization (Faxelius et al., 1988). 

According to laboratory and experimental findings, a 

streptococcal isolate can be examined through various 

biochemical tests, such as sodium Hippurate hydrolysis (where 

99% of isolates are positive), Bile escuiln agar hydrolysis (where 

99 to 100% of isolates turn out to be negative), sensitivity to 

bacitracin test (where a 92% resistance is produced), and CAMP 

factor production test (where 99 to 100% of isolates are positive)  

(Kasper et al., 2015).  

This disease existence due to GBS colonization decrease in late 

1990s due to predictive applications of antibiotics at the time of 

delivery; however, despite this promising trend, there were 

reported 2200 cases of infant infection in America in early days of 

their life (Lim et al., 1986). Group B Streptococcus infections 

occur more frequently in the adults in comparison to the infants 

while the incidence of diseases is more common in babies and 

pregnant women. Further, babies are more sensitive to GBS in 

comparison to men and non-pregnant women (Lim et al., 1986). 

Determining the amount of GBS vaginal infection in pregnant 

women can play a critical role in facilitated implementation of 

prophylaxis and reduction of these bacterial infections in infant’s 

diagnosis of Rectovaginal GBS infection is quite important in the 

management of infant infection (Jahed et al., 2011; Konikkara et 

al., 2014; Brzychczy-Włoch et al., 2014).  

There are different figures of GBS incidence in Iran; the incidence 

rate of GBS colonization is 26.7% in Hamedan while it was 

reported 9.2% in Kerman. Further, in another study, 8% and 9.6% 

GBS colonization was reported by PCR method from these 

localities (Rabie et al., 2006; Aali  et al., 2007; Bakhtiari et al., 

2007; Fatemi  et al., 2009). In this respect, present study has been 

carried out to estimate the prevalence of vaginal carrier of group 

B streptococcal among Pregnant Women attending to maternity 

Mostafa-Khomeini hospital, Ilam, Iran. 

2 Materials and Methods 

Vaginal samples were collected from 90 pregnant women with 

gestational age of 35 weeks and more and did not show any 

symptoms of prom or korio amniotes and had not taken any 

antibiotic. Further required information was extracted through the 

well prepared questionnaire.   

2.1 Isolation and Maintenance of Isolates 

The isolated vaginal samples were collected in PBS and Stuart’s 

Medium (CONDA, Spain) and transferred to laboratory for 

culturing; then, they were set in Toddhewibroht medium 

(CONDA, Spain), which contained 10 mg/l Gentamicin and 15 

mg/l Nalidixic acid; then the samples were cultured in Agar blood 

medium, containing 5% sheep blood, after 24 hours incubation at 

37°C temperature; finally, the samples were re-incubated at 37°C 

in an incubator containing 5% CO2. Culturing was followed by the 

identification based on the predefined CBS characteristics such as 

Gram-positive, catalase negative, beta-hemolysis cocci, this made 

possible by conducted tests including bacitracin, Bile Esculin 

Agar non-hydrolysis, and cAMP, were implemented in order to 

recognize GBS; then, GBS isolates were stored in TBS medium 

(CONDA, Spain) containing 10% glycerol at 20°c temperature 

(Mohamadi et al., 2014). 

2.2 Determining Microbe Sensitivity 

Initially, 3-5 specimens colony were collected and transferred into 

TBS medium; these collected samples were incubated for 2-6 

hours at 37°C temperature in suspension conditions. Then, cell 

suspension was prepared as per the McFarland concentration 

standard. This was followed by the extraction of pure culture of 
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                                                                                microbes by Swab and cultured in Mueller-Hinton agar medium 

containing 5% sheep blood. After 3-5 minutes, antibiotic marked 

discs were kept in bacterial culture containing Petri plate. The 

intended plates were incubated for 16-18 hours at 37°C 

temperature; then, the diameter of protective halo was measured 

and labeled as sensitive, semi-sensitive, non-sensitive according 

to results. To determine antibiotic sensitivity, Penicillin, 

Ampicillin, Erythromycin (25% and 75%), Ampicillin (25%), 

Cefazolin, Clindamycin, and Vancomycin were used as a test 

antibiotic (Havasian et al., 2013; Panahi et al., 2013). 

2.3 Statistical analysis 

Data were analyzed using SPSS software, version 18. Chi-square 

and T-test were used as appropriated (Havasian et al., 2012; 

Havasian et al., 2014). 

3 Results  

In present study 90 pregnant women, with mean age of 27 years 

were examined. Most of the studied females were housewives and 

did not have any history of abortion or any other chronic disease. 

Among the studied female, 66.7% belongs to age group 20-30 

years, the youngest being was 16 while the oldest one was 42 

years old (Table 1). The mean age of the patients with positive 

culture was 29.75±4.34 years women who had associate degree 

has the highest frequency of positive culture cases (P>0.05). In 

case of residing, women who stayed in cities have highest 

frequency of positive culture cases as compared to the women’s 

residing in villages, these two categories are significantly different  

 

Table 1 Frequency Distribution of demographic characteristics of studied patients 

Variable Frequency Percent P-value 

Job 

 

Housewife 77 85.6 
1.1 

Practitioner 13 14.4 

Education 

Under diploma 54 60 

0.94 Diploma 17 18.9 

Above diploma 19 21.1 

Location 
Urban 77 85.6 

0.84 
Rural 13 14.4 

Number of Deliveries 

1 45 50 

0.04 
1 26 28.9 

3 14 15.6 

4 5 5.6 

Number of Abortions 

0 70 77.8 

0.59 1 17 18.9 

2 3 3.3 

Underlying Disease 

None 67 74.4 

0.22 

Gestational diabetes 11 12.2 

Hypothyroidism 2 2.2 

Iron deficiency anemia 6 6.7 

Hyperthyroid 1 1.1 

Pre-eclampsia 3 3.3 

Preterm Delivery 
Yes 7 7.8 

1 
No 83 92.2 
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                                                                                to each other (P>0.05). Further, results of study suggested that 

frequency of GBS positive culture cases were increased with the 

increasing the number of delivery (Table 2) and highest frequency 

was related to women who were experiencing their 3
rd

 delivery 

(P>0.05). It was also reported that 5.9% of the patients with 

positive culture had at least one experience of abortion. Further it 

was reported that 50% of the positive cultures patients had 

gestational diabetes (P<0.05). There was no significant 

relationship reported between positive culture and history of 

delivery preterm (P>0.05). Patients with positive culture turned 

out to be semi sensitive to Penicillin, Ampicillin, and 

Erythromycin (75%) and resistant to Ampicillin (25%), Penicillin, 

and Erythromycin (25%); they, also, turned out to be quite 

sensitive to Cefazolin, Clindamycin, and Vancomycin (Table 3). 

4 Discussion 

GBS is a common cause of peripartum fever in pregnant women 

and occasionally it caused serious infections in nonpregnant 

adults. GBS oriented prenatal screening decreased the rate of 

neonatal infections from 6-7 cases to 0.6 in each 1000 live births. 

However, GBS infection has grown more seriously in adults 

suffering from chronic diseases and nowadays the adults make up 

a larger proportion of invasive GBS infections in comparison to 

infants (Kasper et al., 2015). The incidence rate of GBS in the 

genital tract of pregnant women varies from 5 to 40% in different 

geographical locations (Madzivhandila et al., 2011). GBS 

colonization in genital system causes unpleasant repercussions 

and complication such as preterm labor, preterm rupture of 

membrane, clinical chorioamnionitis, subclinical 

chorioamnionitis, endometriosis, and many other post labor and 

neonatal infection, at the time of delivery for both mother and 

infant (Behrman et al., 2004; Faxelius et al., 1988; James et al., 

2005). The infection resulting from GBS in preterm infants, who 

have been exposed to uterine, vaginal, or rectal infection, is, 

sometimes, revealed from 24 hours to one whole week after the 

birth. Initially, the lungs are infected and, then, septicemia and 

meningitis might result in death in 70-75% of cases (Edwards & 

Baker, 2000). Incidence rate of GBS turned out to be 4.4% in 

pregnant women referring to hospitals in Ilam; this rate was 

20.4% in Brazil, 17.9% in Italy, 9.6% in Tabriz, 14% in Khurram 

Table 2 Determining the incidence rate of Vaginal Group B Streptococcus in pregnant women in terms of the number of deliveries 

Number of Deliveries 

Culture 

Positive Negative 

Frequency Percent Frequency Percent 

1 0 0 45 100 

2 1 3.8 25 96.2 

3 2 14.3 12 85.7 

4 1 20 4 80 

Total 4 4.4 86 95.6 

P-value 0.043 

 

 

 
 

Table 3 Frequency distribution of the analysis of anti-biogram results in positive culture samples 

Anti-biogram 

Results  

Total 

 Sensitive Semi-sensitive Resistant 

Frequency Percent Frequency Percent Frequency Percent Frequency Percent 

Penicillin 3 75 1 25 0 0 4 100 

Ampicillin 3 75 0 0 1 25 4 100 

cefazolin 4 100 0 0 0 0 4 100 

Erythromycin 3 75 1 25 0 0 4 100 

Clindamycin 

 

4 

 

100 

 

0 

 

0 

 

0 

 

0 

 

4 

 

100 

 

Vancomycin 4 100 0 0 0 0 4 100 
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                                                                                Abad and 13.2% in Ahvaz (Shahbazian et al., 2007; Nazer et al., 

2011; AbdollahiFard et al., 2008). In a study conducted on 524 

pregnant women in India, 4.77% of patients turned out to be GBS 

colonization positive (Dechen  et al., 2010); this difference in 

incidence rate might be due to difference in site of biopsy, 

diagnostic methods, study populations, and ethnic and geographic 

variations. According to the results of the present study, there was 

no significant relationship between vaginal GBS colonization and 

education, residence, number of abortions, subsidiary diseases, 

preterm labor, and occupation; however, this turned out to be a 

positive relationship between GBS colonization and the number of 

deliveries. Similarly, Nazr et al. (2011) and Shahbazian et al 

(2007) did not reported any significant relationship between the 

age of the mother or gestational age and GBS colonization  in 

Khurram Abad and Ahvaz respectively (Shahbazian et al., 2007; 

Nazer et al., 2011). Further in the present study a significant 

relationship was reported between the GBS colonization and the 

number of deliveries which was inconsistent with the results of 

the study conducted by Nahaei et al (2007),  on 965 pregnant 

women in Tabriz, where vaginal colonization incidence rate was 

reported to be 2.5%. This inconsistency of results might be due to 

difference in studies population and the limited number of 

mothers with a history of former pregnancies. The results of the 

study conducted in Khurram Abad showed a significant 

relationship between colonization and the number of deliveries 

(Nazer et al., 2011), which is consistent with the findings of the 

present study. Further no significant relationship was reported 

between the results of culture analysis and underlying diseases. 

Based on the results of a research conducted in Mashhad, 

comparison of  GBS incidence rate in diabetes and non-diabetes 

women revealed that rate of vaginal GBS colonization turned to 

be 11.8%, which turned out to be higher in diabetes women as  

compared to the non-diabetes ones (Akhlaghi et al., 2009). Chu et 

al (2007) conducted a study, in Hong Kong and reported that 

isolated Group B Streptococcus turned out to be 100% sensitive to 

vancomycin and 4-strained GBS showed less sensitivity to 

penicillin (Akhlaghi et al., 2009). Mandell et al. (2005) conducted 

a study, the antibiotic sensitivity of the strains, all strains 100% 

sensitive to Penicillin and Ampicillin, was measured using disc-

diffusion method; 29.6% of the strains were sensitive to 

clindamycin and 42.1% were sensitive to erythromycin (Mandell 

et al., 2005). Difference in the results of the present study and 

other studies conducted on the same issue might be due to 

difference in approaches to the studied antibiotics. There was 

significant relationship between colonization and preterm labor; 

this inconsistency may be due to the limited number of mothers 

who participated in the present study and had a history of preterm 

labor. However, there was no significant relationship between rate 

of colonization (21%) and age of the mother and preterm labor in 

Valkenburg-van et al. (2006) in Netherlands; these results are 

consistent with the findings of the present study (Valkenburg-van 

et al., 2009). 

Conclusion 

Result of this study revealed a significant relationship between the 

incidence rate of colonization and the number of former 

deliveries. Further, it is highly recommended for the mothers with 

a history of disease that they should be strictly monitored before 

labor. Also, considering the high incidence rate of GBS in 

pregnant women who live in Ilam and its danger as a risk factor 

which might results in mother and neonatal infections, it is highly 

recommended for pregnant women to screen through vaginal 

culture for GBS in order to provide early treatment and prevent 

transmission to newborns. Considering high sensitivity of isolated 

strains to clindamycin, vancomycin, and cefazolin, it is 

recommended to consider possible impact of these drugs to cure 

infections resulting from GBS.  
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