
Articles © The authors   |   Journal compilation © J Clin Gynecol Obstet and Elmer Press Inc™   |   www.jcgo.elmerpress.com
This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 

in any medium, provided the original work is properly cited
258

Original Article J Clin Gynecol Obstet. 2015;4(3):258-264

ressElmer 

Prevalence of Maternal Genital Tract Colonization by Group 
B Streptococcus From Western Province, Taif, Saudi Arabia

Farzana Rizwan Araina, c, Nisreen Aref Al-Bezraha, Khadijah Y. Al-Aalib

Abstract

Background: Group B streptococcus (GBS) or Streptococcus aga-
lactiae are members of the normal flora of the female genital tract. 
Maternal colonization has been found to be a major risk factor for 
invasive GBS disease within 6 days of birth. GBS has become the 
major cause of bacterial infections in the perinatal period, includ-
ing bacteremia, amnionitis, endometritis, and urinary tract infection 
in pregnant women as well as sepsis and meningitis in neonates and 
young infants. Infection of the new born may be acquired by the intra-
amniotic route or directly during passage through the birth canal. This 
study was undertaken to determine the prevalence of GBS coloni-
zation in pregnant women attending the antenatal clinic of Al-Hada 
Armed Forces Hospital in Western province, Taif, Saudi Arabia. This 
paper was the first data on incidence of GBS in pregnant women at 
Western province, Taif, Saudi Arabia.

Methods: A total of 2,632 pregnant women were screened for GBS 
colonization between January and December 2014. Standard microbi-
ological methods were used to isolate and identify GBS from vaginal 
and anorectal swabs obtained from study subjects. An antimicrobial 
susceptibility test was performed for all GBS isolates according to the 
criteria of the Clinical and Laboratory Standards Institute (CLSI) by 
disk diffusion method.

Results: A total of 632 out of 2,632 (24%) pregnant women were 
colonized by GBS. Statistically significant association was observed 
for GBS colonization with any of socio-demographic characteristics 
of the study subjects including age, occupation, number of antenatal 
clinic visits, and type of gravida. All GBS strains were susceptible 
to penicillin, ampicillin, vancomycin and gentamicin, erythromycin, 
tetracycline, ceftriaxone, chloramphenicol, ciprofloxacin, clindamy-

cin, and norfloxacin. Resistance was observed in some strains against 
clindamycin (0.18%). The data from the present study showed that 
incidence of GBS in Saudi pregnant women increased rapidly. These 
results are the first record of the database in Saudi Arabia at western 
province with high prevalence of GBS in pregnant women.

Conclusion: This study showed that prevalence of GBS colonization 
was 24% among the study subjects. The finding of this study was 
comparable with findings reported from developed and developing 
countries. However, further epidemiological investigations should be 
done in different parts of the country (all provinces) in order to know 
the actual GBS colonization rate in pregnant women and to consider 
the use of intrapartum antibiotics prophylaxis for prevention of early 
onset GBS-neonatal diseases, considering the accelerated demand for 
reducing neonatal morbidity and mortality due to GBS.
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Introduction

Group B streptococcus (GBS) or Streptococcus agalactiae is 
a Gram-positive bacterium that colonizes the human gastro-
intestinal and genital tracts. GBS is the most frequent bacte-
rial pathogen in neonates [1]. Maternal colonization has been 
found to be a major risk factor for invasive GBS disease within 
6 days of birth [2]. Approximately 10-40% of pregnant women 
are colonized with GBS in the vagina, the rectum, or both ar-
eas, and their main reservoirs are the genitourinary tract and 
the female alimentary tract [3].

GBS is a significant etiological factor of bacterial infec-
tions in neonates. Vertical transmission of GBS during labor or 
delivery may result in either invasive infection in the neonate 
during the first week of life or EOGBS disease [4]. The rate 
of peripartum 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 [5].

GBS, in the transition from commensal organisms to path-
ogens, will encounter diverse host environments and, thus, re-
quire coordinated control of the transcriptional responses to 
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these changes. GBS may pose a threat for colonized women, 
most frequently those in the perinatal period, but above all, 
they can cause serious infections in fetuses and neonates. Ba-
bies are colonized with GBS mostly during deliveries or by 
ascending spread after rupture of membranes [6].

The risk of transmission of streptococci to a neonate can 
be as high as 70% and the frequency of disease contraction 
is 2 - 4 cases per 1,000 live births [7]. Infections in neonates 
are most frequently early-onset diseases (EODs) developing 
during the first 7 days of life and are characterized by high 
death rates. The most frequent clinical forms of neonatal GBS-
caused infections are sepsis or pneumonia, and, less frequent-
ly, cerebrospinal meningitis [8].

In the 1990s in the USA, a high number of neonatal infec-
tions caused by GBS were noted, with early morbidity and a 
death rate up to 50% [1, 9]. This phenomenon was the reason 
why the Centers for Disease Control and Prevention (CDC) 
set guidelines in 1996 aimed at preventing GBS infections in 
neonates [10].

The American experience indicated that the most effective 
method to limit the number of infections in neonates is early 
prophylaxis based on a vaginal-rectal culture screening for 
GBS carriage of women during 35 - 37weeks of gestation, tak-
ing into consideration the existing infection risk factors [11].

In women colonized with GBS, the use of proper intrapar-
tum antibiotic prophylaxis (IAP) was considered to be advis-
able, along with observation and possible diagnosis of their 
babies for GBS infection [12]. For IAP for women with GBS 
carriage, IV administration of penicillin G or, as an alternative, 
ampicillin, was recommended. In case of penicillin-allergic 
patients, in whom the use of cephalosporins was admissible, 
cephazolin should be administered.

In patients with a high risk of anaphylactic shock after 
the administration of penicillin, in the event of isolation of 
GBS strains with macrolide resistance phenotype, vancomy-
cin should be administered, and in other cases erythromycin or 
clindamycin is preferred [13].

The aim of the study was to determine the prevalence of 
vaginal GBS (Streptococcus agalactiae) colonization in preg-
nant women from Western province, Taif, Saudi Arabia. In the 
Kingdom of Saudi Arabia, there is paucity of information re-
garding GBS carriage in pregnant women. To date, only few 
reports are in the literature. This paper was the first data on in-
cidence of GBS in pregnant women at Western province, Taif, 
Saudi Arabia.

Materials and Methods

Study population

A total of 2,632 pregnant women attending the routine antena-
tal clinic of the Al-Hada Armed Forces Hospital were screened 
for GBS colonization. The samples were collected during 11 
months, starting from January 2014 to December 2014. The 
approach was based on universal screening of all pregnant 
women for GBS colonization between 35 and 37 weeks of ges-
tation [11, 14]. The age of the women is 15 - 44 years.

Sample collection

According to guidelines of the CDC [11] and the American Col-
lege of Obstetricians and Gynecologists [12], swabs were taken 
from both the lower one-third of the vagina and the anal region 
using sterile cotton swabs by the attending midwife and placed 
in Amies transport medium (Oxoid, UK) and immediately 
transported to the Microbiology Laboratory of Al-Hada Armed 
Forces Hospital for culture. The vaginal and anorectal swabs 
were placed into 1 mL Todd-Hewitt broth (Saudi Prepared Me-
dia Laboratory (SPML), Riyadh, Saudi Arabia), supplemented 
with 10 μg/mL colistin and 15 μg/mL nalidixic acid (Biomer-
ieux, France) to prevent growth of contaminants. The broth was 
incubated for 18 - 24 h at 35 - 37 °C and sub-cultured on 5% 
sheep blood agar (SPML, Riyadh, Saudi Arabia) and incubated 
overnight in 5% CO2 atmosphere for 18 - 24 h. All suspected 
GBS colonies (pin point, with narrow beta-hemolysis) were 
sub-cultured on blood agar (SPML, Riyadh, Saudi Arabia) and 
subjected for Gram stain and catalase test. All Gram-positive 
and catalase negative cocci isolates were tested for CAMP test 
and latex agglutination assay as a confirmatory testing for GBS 
(Oxoid, UK). Commercial identification kits were used to iden-
tify the isolates up to species level: API strep for identification 
of Streptococcus species (Analytab product, Plainview, NY), 
and Vitek system (bioMerieux, Inc., Durham, NC, USA); GPI 
card for identification of Streptococcus species.

Antimicrobial susceptibility testing

Susceptibility testing was performed to all GBS-positive sam-
ples. All procedures for disk susceptibility were performed 
according to the criteria of guidelines of Clinical and Labora-
tory Standards Institute (CLSI, 2013) [13]. Fresh subcultures 
of GBS were used after overnight growth on blood agar plate 
(SPML, Riyadh, Saudi Arabia). The inoculums were standard-
ized by suspending colonies in sterile phosphate-buffered sa-
line (pH 7.2) to achieve a turbidity of 0.5 McFarland standards. 
A sterile cotton swab was dipped into the bacterial suspension, 
elevated above the liquid and rotated several times against the 
inside wall of the tube to remove excess inoculums. Then the 
swab was inoculated on Mueller-Hinton agar plate (SPML, 
Riyadh, Saudi Arabia) supplemented with 5% de-fibrinated 
sheep blood to obtain confluent growth; antibiotic disks were 
placed and incubated at 35 °C with 5% CO2 atmosphere for 
20 h.

Ten antibiotic disks (Oxoid) used were: penicillin G (P) 
(10 IU), erythromycin (E) (15 μg), tetracycline (TE) (30 μg), 
ampicillin (AMP) (10 μg), vancomycin (VA) (30 μg), ceftriax-
one (CRO) (30 μg), chloramphenicol (C) (30 μg), ciprofloxa-
cin (CIP) (5 μg), gentamicin (CN) (10 μg), norfloxacin (NOR) 
(10 μg), and clindamycin (2 μg).

The inducible clindamycin resistance (D-zone test) was 
tested with double disk diffusion tests. The diameters of in-
hibition zones were measured for each antibiotic and results 
were recorded as susceptible, intermediate, or resistant to the 
antimicrobial agents tested according to the criteria of guide-
lines of CLSI (2013) [13].
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Quality control

To maintain the quality of data, every sample was processed 
in triplicates and every result was cross-checked by the princi-
pal investigator and the co-investigator. Enterococcus faecalis 
(ATCC 29212), Staphylococcus aureus (ATCC 24923), and 
Streptococcus agalactiae (ATCC 13813) were used as qual-
ity control throughout the study for culture, Gram stain, and 
antimicrobial susceptibly testing. All the strains were obtained 
from the Remel Microbilogy products (Thermoscientific) [14].

Statistical analysis

The analysis was performed with Statistical Package for Social 
Sciences (SPSS) software version 15 (SPSS, Inc., Chicago, IL, 
USA). Prevalence figures were calculated for the total study 
population and separately by age groups. Occupation, num-
ber of antenatal clinic visit (ANC), and type of gravid were 
also recorded. Chi-square test was used to compare results 
between the pregnant women with different age groups. Sta-
tistical methods, descriptive statistics including statements 
of frequency with percentages, means ± standard deviations 
(SDs), and linear regression were analyzed. T-test, and differ-
ences were considered significant if P < 0.05 with confidence 
intervals (95% CI).

Results

Socio-demographic characteristics

The socio-demographic characteristics of 2,632 pregnant 

women screened for GBS colonization are presented in Table 
1. The mean age of the participants was 25.6 years ranging 15 
- 44 years. The majority of the participants were between the 
ages of 25 - 29 years (41.2%). Most of them were housewives 
(2,411, 91.6%) while the remaining were students (118, 4.5%), 
teachers (75, 2.8%), nurse (13, 0.5%), and doctor (6, 0.2%).

Overall prevalence

Out of 2,632 pregnant women screened, 632 (24%) were found 
to be colonized with GBS.

Risk factors analysis

In the present data, a statistically significant association of 
GBS colonization was observed in connection with any of the 
socio-demographic characteristics of the study subjects by age 
groups: 15 - 19 years (P = 0.01), and 35 - 39 years (P = 0.05), 
as shown in Table 2.

A statistically significant association of GBS colonization 
was observed in connection with any of the socio-demograph-
ic characteristics of the study subjects by occupation, where 
housewife gave high incidence (550, 22.8%) (P = 0.01) and 
doctors (5, 83.3%) (P = 0.005). In contrast, there is also statisti-
cally significant association of GBS colonization was observed 
in number of ANC visit (125, 41.7%) (P = 0.03).

Statistically no significant association of GBS coloniza-
tion was observed in connection with any of the socio-demo-
graphic characteristics of the study subjects by type of gravida, 
neither primigravida nor multigravida.

The susceptibility pattern of 632 GBS isolated from preg-
nant women against 11 antimicrobial agents is presented in 
Table 3. All strains were susceptible to penicillin, ampicillin, 
vancomycin and gentamicin, erythromycin, tetracycline, cef-
triaxone, chloramphenicol, ciprofloxacin, clindamycin, and 
norfloxacin. Resistance was observed in some strains against 
clindamycin (0.18%).

Discussion

In the present study, the overall prevalence of GBS coloniza-
tion among pregnant women was found to be 24%. Similar 
findings have been reported in other African countries such 
as in Malawi, Egypt, Zimbabwe, Gambia, and Tanzania; the 
prevalence of GBS in these countries ranges 16.5-23% [15-
19]. However, low colonization rate was reported in a previous 
study conducted in Ethiopia (9%), some Latin American coun-
tries such as Peru (6%) and in Osijek, Croatia (24.6%) [20, 21].

Different studies conducted in Saudi Arabia showed re-
sults higher than present study, 70.4% [21], 31.6% [22] and 
27.6% [23], whereas the incidence of GBS was uncommon in 
both mothers and infants at Abha Maternity Hospital, Abha, 
Kingdom of Saudi Arabia [24].

The data from the present survey showed that incidence of 
GBS in Saudi pregnant women increased rapidly. The rate of 

Table 1.  Socio-Demographic Characteristics of 2,632 Women 
Attending Obstetric Clinic Investigated for GBS, at AL-Hada 
Armed Forces Hospital in Taif, SA, 2014

Socio-demographic 
characteristics Frequency Percent (%) P value

Age groups in years
  15 - 19 202 7.7 0.01
  20 - 24 832 31.6
  25 - 29 1,084 41.2
  30 - 34 357 13.6
  35 - 39 89 3.4 0.05
  40 - 44 68 2.6
Occupation
  Housewife 2,411 91.6 0.01
  Teacher 75 2.8
  Student 118 4.5
  Nurse 13 0.5
  Doctor 6 0.2
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GBS colonization in this study is almost similar to the findings 
reported in some European countries. Two studies from Italy 
found a GBS colonization rate of 17.9% [25] and 18% [26]. 
Studies from Poland and Switzerland also found a colonization 
rate of 17.2% [27] and 21% [28], respectively.

Another study in a multicultural population of pregnant 
women in the Netherlands also showed a colonization rate of 
21% [29]. However, lower GBS colonization rate has been re-
ported in some Mediterranean countries such as Istanbul and 
Elazin in Turkey giving 8% [30] and 8.7% [31], respectively. A 
study conducted in a city of Northern Greece also found a low 
colonization rate of 6.6% [32], and Mozambique 1.8% [33].

The rate of GBS colonization in this study is almost simi-
lar to the findings reported in some European countries. The 
regional rates were Eastern Europe 19.7-29.3%, Western Eu-
rope 11-21%, Scandinavia 24.3-36%, and Southern Europe 
6.5-32%[34], which is in agreement with the present study. 
The rates obtained in the present study, more or less, are simi-
lar with findings reported from most Asian countries like Thai-
land 16-18% [35, 36], Iran 20-26% [37, 38] and Saudi Arabia 
27.6% [39], and 4.76% [24].

However, lower prevalence rates were reported in some 
Asian countries: in Hong Kong 10.4% [40] and Korea 3.9% 
[41], with similar findings from Australia 12.9% [42]. Knowl-
edge about the risk factors contributing to GBS colonization 

in pregnant women is relevant to minimize the morbidity and 
mortality associated with maternal and neonatal GBS infec-
tions.

In the present study, a statistically significant association 
was observed for GBS colonization in the study subjects with 
any of the socio-demographic characteristics as outlined in 
Table 2. Similar findings have been reported in studies con-
ducted elsewhere [43, 44]. However studies conducted in Ath-
ens and Hong Kong showed that GBS colonization rate was 
high among pregnant women who work outside either homes 
or those who had frequent visits of antenatal clinics [32, 40].

In the present study, the susceptibility pattern of 632 GBS 
isolated from pregnant women against 11 antimicrobial agents 
is presented in Table 3.

All strains were susceptible to penicillin, vancomycin, 
ciprofloxacin, and gentamicin (100%), clindamycin (99.8%), 
tetracycline, ceftriaxone, and norfloxacin (99.7%), ampicil-
lin, erythromycin, and chloramphenicol (99.6%). However 
resistance was observed in some strains against clindamycin 
(0.18%). Similar findings have been reported in studies con-
ducted in Tanzania [19], USA [45, 46], Canada [47] and Leba-
non [19].

In the present study, the resistance against clindamycin 
was observed (0.18%); this study is almost similar to the find-
ings reported in some countries. Clindamycin and erythro-

Table 2.  Variables Associated/Not Associated With Group B Streptococcus Colonization in Pregnant 
Women Attending Obstetric Clinic Investigated for GBS, at AL-Hada Armed Forces Hospital in Taif, 
SA, 2014

Variables Total GBS colonization Percentages (%) P value
Age (in years)
  15 - 19 202 100 49.5 0.01
  20 - 24 832 150 18.0
  25 - 29 1,084 248 22.9
  30 - 34 357 84 23.5
  35 - 39 89 30 33.7 0.05
  40 - 44 68 20 29.4
Occupation
  Housewife 411 550 22.8 0.01
  Teacher 75 27 36
  Student 118 42 35.6
  Nurses 13 8 61.5
  Doctors 6 5 83.3 0.005
Number of ANC visit
  One time 46 45 97.8
  Two times 263 62 23.6
  Three times 300 125 41.7 0.03
  Four times 2,000 400 20
Type of gravida
  Primigravida 755 212 28.1 0.2
  Multigravida 1,867 420 22.5
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mycin are recommended currently as second-line antimicro-
bial for intrapartum chemoprophylaxis for GBS infections for 
women who are allergic to penicillin [15]. Resistance of GBS 
to clindamycin and/or erythromycin has already been reported, 
ranging from 3% to 16% for erythromycin and from 2% to 
15% for clindamycin [11, 18, 19].

The use of intrapartum antibiotics to prevent perinatal ver-
tical transmission of GBS and early-onset neonatal sepsis has 
increased significantly after the CDC has published guidelines 
in 1996 which has recommended to screen the entire pregnant 
mothers before term (35 - 37 weeks of gestation) and to ad-
minister intrapartum prophylactic antibiotics to all of them. In 
addition, if the expectant mother’s status is not known at labor, 
chemoprophylaxis should be administered to all cases showing 
one or more of the main risk factors indicated by the CDC and 
to increase the efficiency of the existing guideline, the revised 
one was released in 2002, where it was stated that antibiotic of 
choice is either penicillin G or ampicillin [48].

Conclusion

The present study revealed a colonization rate of 24% with 
GBS among pregnant women attending the antenatal clinic of 
the Armed Forces Hospital, Taif, SA. Study results revealed 
a relatively high rate of GBS colonization in the population 
of pregnant women in Western province, Taif, Saudi Arabia. 
A statistically significant association was observed with any 
of the socio-demographic characteristics of the study subjects 
with GBS colonization by occupation, where housewife gave 
high incidence (550, 22.8%) (P = 0.01), and doctors (5, 83.3%) 
(P = 0.005) and number of ANC visit (125, 41.7%) (P = 0.03).

Statistically no significant association of GBS coloniza-
tion was observed in connection with any of the socio-demo-
graphic characteristics of the study subjects by type of gravid, 
neither primigravida nor multigravida.

Large-scale epidemiological studies should be carried out 
in different parts of the country (all provinces in Saudi Arabia) 
in order to know the actual GBS colonization rate and GBS 

serotypes. Further assessment of risk factors associated with 
maternal GBS colonization is required.

Immunoprophylaxis and active immunization, in particu-
lar, are the most promising methods of preventing perinatal 
GBS disease in mothers and their infants, including late-onset 
disease.

Immunization of pregnant women with type III polysac-
charide vaccines has resulted in adequate provision of func-
tional antibody to the infants born to responders.

Considering the accelerated demand for reducing neonatal 
morbidity and mortality, due to GBS, it was surprising that so 
little research had been performed in this field in Saudi Arabia.
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