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Group B streptococcus (GBS), also known as 
Streptococcus agalactiae is the normal flora of 
the female urogenital tract and rectum. Its 

chief clinical importance is that it can be transferred 
during delivery to a neonate from their mothers, who 
are colonized with GBS in the genital tract, and cause 
sepsis and meningitis in newborns.1 Group B strepto-
coccus, even when it is asymptomatic, has been associ-
ated with adverse pregnancy outcomes such as low birth 
weight, pre-term delivery, and premature rupture of the 
membranes.2,3 

There is a large geographical variation in GBS col-
onization rates with about 15% to 40% of pregnant 
women colonized by GBS in different regions of the 
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Background and oBjectives: Group B streptococcus (GBS, Streptococcus agalactiae) can be transferred 
during delivery to neonates from mothers who are colonized with GBS in the genital tract. GBS can cause sepsis 
and meningitis in newborns. This study was conducted to determine GBS colonization rates among pregnant 
women and the antibiotic sensitivity patterns. 
design and setting: Prospective descriptive study at the Maternity and Children Hospital, Makkah.
Patients and Methods: Vaginal swabs from 1328 pregnant women (≥35 weeks of gestation) attending 
antenatal clinic were cultured in Todd-Hewitt broth supplemented with gentamicin and nalidixic acid. After 
36 hours of incubation, subculture was made onto sheep blood agar and incubated in 5% carbon dioxide for 
18 to 24 hours. A Microscan Walk Away system was used for the identification and antibiotic susceptibility of 
GBS isolates. Each isolate was also tested for group B by using latex slide agglutination test. Information such as 
maternal age, gestational age and parity was collected using a predesigned questionnaire. 
results: The study population ranged between ages 17-47 years. The GBS colonization in all age groups was 
found to be 13.4%. A higher colonization rate was seen in pregnant women >40 years of age (27.4%). Women 
with gestational age >42 weeks were colonized (25%) more frequently that women with a gestational age from 
41-42 weeks (20.2%). An increased rate of colonization was found in women who delivered >5 times and no 
colonization in women who delivered once. All GBS isolates were 100% sensitive to penicillin G, ampicillin 
and vancomycin. Erythromycin and clindamycin showed resistance-15.7% and 5.1%, respectively. 
conclusion: The high prevalence of GBS colonization in pregnant women demands for screening in women 
attending an antenatal clinic so that intrapartum antimicrobial prophylaxis can be offered to all women who are 
colonized with GBS, thus preventing its transfer to the newborn. 

world.3 Variable rates of GBS colonization (9.2% to 
31.6%) among pregnant women were also reported 
from different parts of Saudi Arabia.4-9 

Intrapartum antibiotics given to women colonized 
with GBS reduce the incidence of early onset GBS neo-
natal sepsis.10 Various strategies for the use of intrapar-
tum antibiotics (IPA) are used globally, with risk-based 
IPA administration in the UK11 and a universal culture-
based screening program in the US.12 The introduction 
of intrapartum antibiotics in the developing world 
could reduce the number of infants who die from neo-
natal sepsis each year. However, to determine the likely 
impact and the optimal strategy of antibiotic adminis-
tration, GBS colonization prevalence and the antibiotic 
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susceptibility pattern of clinical isolates in the target 
population must be known. Although, variable rates of 
GBS colonization among pregnant women were report-
ed from different parts of Saudi Arabia,4-9 no study has 
been reported from Makkah, Saudi Arabia. Therefore, 
the aim of this study was to determine the GBS colo-
nization rate and antimicrobial resistance pattern in the 
pregnant women in Makkah, Saudi Arabia so that an 
effective prophylactic regimen can be developed. 

Patients and Methods
This prospective descriptive study was carried out from 
September 2013 to December 2014 at the Microbiology 
Laboratory of the Department of Laboratory Medicine, 
Faculty of Applied Medical Sciences, Umm Al Qura 
University, Makkah, Saudi Arabia, after the approval 
of the institutional bioethical committee. Pregnant 
women ≥35 weeks of gestation attending the antena-
tal clinic at Maternity and Children Hospital, Makkah 
were included in the study. Relevant information such 
as maternal age, gestational age and parity was collected 
using a predesigned questionnaire. 

For maternal colonization, vaginal swabs from 1328 
pregnant women were processed in the microbiology 
laboratory following standard microbiological proce-
dures; no urine cultures were processed. From each 
pregnant woman, one vaginal swab was collected and 
inoculated into Todd-Hewitt broth supplemented with 
gentamicin and nalidixic acid (BBL). After 36 hours in-
cubation, the broth was subcultured onto sheep blood 
agar and incubated in 5% carbon dioxide for 18-24 
hours. The isolates were identified as gram-positive 
cocci in a chain, catalase-negative and by an appropri-
ate reaction (Group B) with commercial latex-group-
specific streptococcal typing system, MASTASTREP 
(Mast, UK) and Microscan Walk Away system (40SI, 
Siemens). 

The Microscan gram-positive identification and sus-
ceptibility panel (PBC-28) was used in the Microscan 
Walk Away system for the identification of each GBS 
isolate and its antibiotic susceptibility pattern. The 
Microscan microtiter plate for a gram-positive panel 
contained separate wells for biochemical agents for 
identification and separate wells in the same plate for 
antimicrobial agents with a different concentration in 
double dilutions for sensitivity testing. The test was 
performed by touching five freshly grown colonies of 
the test organism using specific prompts. These colonies 
were suspended in 25 mL of pluronic suspension fluid. 
The inoculated fluid was dispensed in special trays and 
transferred to dehydrated substrates in the microtiter 
plate by RENOK system. The inoculated plates were 

then placed in the Microscan Walk Away system for 
identification and antibiotic susceptibility testing. The 
results were read automatically between 16-24 hours. 
The data of all isolates was entered and analyzed using 
Microsoft Excel 2007. 

results
Among 1328 pregnant women enrolled in the study, 
178 (13.4%) had vaginal colonization with GBS. The 
age of the women ranged from 17-47 years. There was 
an association between maternal age, gestational age, 
parity and GBS colonization among pregnant women 
(Table 1). The study found a higher colonization rate in 
28 pregnant women (27.4%) belonging to the age group 
≥40 years and no GBS colonization in the age group 
<20 years. A similar rate of GBS colonization was ob-
served in 47 pregnant women (15.2%) of age groups 
20-24 years and 56 pregnant women (14.3%) of 25-29 
years of age. In age groups 30-34 years and 35-40 years 
similar rates of GBS colonization were observed, i.e., 
28 (9.7%) and 19 (9.5%) pregnant women, respectively. 

Pregnant women with gestational age >42 weeks 
were found to have higher colonization (n=9, 25%), 
followed by those with gestational ages of 41-42 weeks 
(n=19, 20.2%), 39-40 weeks (n=84, 14.3%), and 35-
36 weeks (n=19, 13.3%). A comparatively low rate of 
colonization was found for patients with a gestational 
age between 37-38 weeks (n=47, 10%). Parity ranged 
from zero to 12 with a high colonization in the women 
(n=38, 25%) who had delivered >5 times followed by 
those who delivered 5 times (n=10, 20%) and then who 
delivered 2 times (n=28, 17.6%). The women who de-
livered 4 times were more often colonized (n=9, 8.3%) 
than those who delivered 3 times (n=9, 6.3%). The 
colonization in the women with zero parity was (n=84, 
16.3%). No colonization was found in women who de-
livered once.

The antimicrobial susceptibility pattern of GBS iso-
lates showed that all were 100% sensitive to penicillin 
G, ampicillin and vancomycin. Resistance was shown 
both to erythromycin 28 (15.7%) and clindamycin 9 
(5.1%)(Table 2).

discussion
To our knowledge, this is the first study conducted in 
Makkah to determine GBS colonization among preg-
nant women. The colonization rate of 13.4% obtained 
in this study is within the range of 15% to 40% reported 
previously both from developed and developing coun-
tries3,13 and is similar to rates of 10% to 17% reported 
from Iran,14 Hong Kong,15 United Arab Emirates,16 

Tunisia,17 Kuwait18 and Eastern province of Saudi 
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Table 1. Association between maternal age, gestational age and parity and group b 
streptococcus colonization among pregnant women.

variable total
(n=1328)

number of gBs 
isolated (n=178) Percentage

Maternal age 
(years)

   <20 39 0 0

   20-24 309 47 15.2

   25-29 391 56 14.3

   30-34 288 28 9.7

   35-40 199 19 9.5

   >40 102 28 27.4

gestational age 
(weeks)

   35-36 143 19 13.3

   37-38 468 47 10

   39-40 587 84 14.3

   41-42 94 19 20.2

   >42 36 9 25

parity

   0 514 84 16.3

   1 202 0 0

   2 159 28 17.6

   3 143 9 6.3

   4 108 9 8.3

   5 50 10 20

   >5 152 38 25

gbS: group b streptococcus. Statistical tests for maternal age (pearson chi-squared = 16.79563, df=4, P=.002), 
gestational age (pearson chi-squared=9.494363, df=4, P =.05, Fisher exact test P =.045), parity (pearson chi-
squared=88.50628, df=5, P <.001).

Table 2.  Antimicrobial susceptibility pattern of group b streptococcus isolated from 
pregnant women.

antimicrobial agent

gBs isolates (n=178)

sensitive
no (%)

resistant
no (%)

penicillin g 178 (100) 0 (0)

Ampicillin 178 (100) 0 (0)

Vancomycin 178 (100) 0 (0)

erythromycin 150 (84.3) 28 (15.7)

Clindamycin 169 (94.9) 9 (5.1)

Arabia.5 However, higher GBS colonization rates (>23-
31.6%) were reported from Tanzania,19 Egypt,20 Iran21 

and different parts of Saudi Arabia.6-9 These differences 
could be due to geographic, ethnic, and socioeconomic 
factors. 

On the association of colonization and maternal age, 
in the present study GBS was more frequently isolated 
from women of age >40 years (27.4%), which is similar 
to study reported from Netherland where they found 
that about 25% women of age >40 years were carriers of 
GBS but differences were not statistically significant.22  
Conversely, a study from Tanzania19 reported that GBS 
were more commonly isolated from women of age 
group between 30-34 years (32.1%), whereas in our 
study women of this age group were less colonized with 
GBS (9.7%). These differences are difficult to explain, 
but possibly underscore the fact that GBS colonization 
might be subjected to multiple factors which may vary 
from one geographical location to another. 

Different colonization rates during pregnancy may 
also be attributed to gestational age, parity and ethnic-
ity. In our study, maternal colonization was higher in 
gestational age >42 weeks and between 41-42 weeks 
compared to women of gestational age between 39-40 
weeks. This indicates that an increase in GBS carriage 
is related to an increase in gestationl age. Similar find-
ings were reported from a study conducted in Tanzania 
where they found the women of gestational age between 
41-42 weeks were more colonized (46.7%).19 Findings 
of our study are also in agreement with the results of a 
study from Saudi Arabia7 in which they also found an 
increase in GBS carriage with increased gestational age. 

There are variable results on the effect of parity on 
GBS colonization. In various studies no significant dif-
ferences in colonization rates were noted on the basis 
of age or parity,23,24 but increasing age or parity has also 
sometimes been associated with increased GBS colo-
nization.19 In the latter study they found higher GBS 
colonization (50%) in women who delivered 5 times 
or more vs fewer numbers of deliverues, but the differ-
ence was not statistically significant. In our study about 
45% of the women were colonized in the same parity 
cluster. Studies from Tanzania19 and the Netherlands22 
showed that the women with zero parity had quite a 
substantial rate of GBS colonization, (23.9% and 21%, 
respectively, not statistically significant for different 
levels of  parity) whereas our study showed that about 
16.3% of the women with zero parity were colonized 
with GBS and the difference between parity states was 
significant. In some studies women with a lower parity 
number are more colonized than women with a higher 
parity number, such as in a study reported from the 
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Netherlands,22 where it was reported that women who 
delivered two times were more colonized (29%) then 
women who delivered 3 or more times (21%). Similar 
findings were reported from Turkey,23 where they found 
high GBS colonization in women who delivered once 
(52.1%) compared with women who delivered three 
times (15.2%). Our findings are also similar where the 
women who delivered two times were more colonized 
(17.6%) than the women who delivered three times 
(6.3%). The reasons for such variable colonization are 
unclear and need further study. 

The GBS antibiotics susceptibility patterns ob-
tained in this study are in agreement with those report-
ed previously20,23,25 and confirm its predictable empiric 
susceptibility to penicillin and ampicillin. Thus all GBS 
isolates were 100% sensitive to penicillin, ampicillin, 
and vancomycin, implying their possible use for empiric 
prophylaxis. Resistance to erythromycin and clindamy-
cin was 15.7% and 5.1% of the isolates, respectively, in-
dicating there is still rational use of these antibiotics to 
some extent in Saudi Arabia. 

The continued susceptibility of GBS to members 
of the penicillin family, plus the resistance of a few iso-
lates to other antibiotics26,27 supports the first-line role 
of penicillin and ampicillin in intrapartum prophylac-
tic treatment regimens against early-onset of neonatal 
GBS infection. Due to its narrow spectrum of activity 
there is less chance for the selection of resistant organ-
isms and, therefore, penicillin G can be used parenter-
ally whereas ampicillin can be used by both routes. 

Clindamycin and erythromycin are recommended 
currently as second-line antimicrobials for intrapartum 
chemoprophylaxis for GBS infections for women who 
are allergic to penicillin.12 Resistance of GBS to clinda-
mycin and/or erythromycin has already been reported, 
ranging from 0.7% to 51.3% for erythromycin and from 
1.7 to 50% for clindamycin.17,26,28 The highest rate for 
erythromycin resistance (51.3%) in GBS strains was re-
ported from Tunisia17 whereas a study from Brazil29 re-
ported the highest rate of clindamycin resistance (50%). 
This suggests the importance of ongoing population-
based monitoring for trends in antimicrobial resistance 
for GBS.

In our study, resistance to erythromycin and clinda-
mycin was 15.7% and 5.1%, respectively. This is simi-
lar to a recent study from Saudi Arabia in which GBS 
strains exhibited 10% resistance to erythromycin and 
6% to clindamycin.9 Similar results of resistance to 
erythromycin and clindamycin were also reported from 
Turkey25 and Kuwait.28 

Various strategies for the use of intrapartum antibi-
otics are used globally, with risk-based IPA administra-
tion in the UK11 and a universal culture-based screening 
program in the USA.12 However, in Saudi Arabia there 
is no uniform policy or program in place to screen preg-
nant women for GBS colonization. The high coloniza-
tion rate found in this study emphasizes the need for 
implementation of a universal culture-based screening 
program for GBS colonization in all pregnant women 
attending antenatal clinics. Intrapartum antimicrobial 
prophylaxis would then be provided to women found 
colonized, which will prevent the transfer of GBS dur-
ing delivery to neonates and avoid the development of 
sepsis and meningitis in newborns.

In conclusion, the high prevalence of GBS coloniza-
tion in pregnant women indicates the need for screen-
ing in women attending antenatal clinics so that intra-
partum antimicrobial prophylaxis can be offered to all 
women found colonized with GBS and in turn prevent 
transfer to the newborn. 
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