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SUMMARY
Guidelines recommend universal screening of all pregnant women at 35-37 weeks of gestation for group B
streptococcus (GBS) colonization and reserve a riskfactor-based approach for women who have no prenatal cultures. This study determines the prevalence of
GBS among pregnant women in Lebanon and assesses
the association between risk factors and vaginal flora
in this patient population and antibiotic resistance pattern of the GBS isolates. Vaginal samples from women
between 35-37 weeks of gestation were obtained and
cultured on 5% sheep blood agar (BA), colistin nalidixic acid agar, Strep B Select chromogenic agar and Lim
enrichment broth. Also, vaginal flora was evaluated
on Gram-stained smears. Colonies on BA suggestive
of GBS were identified by Gram staining, catalase test
and agglutination in group B antiserum. Antimicrobial
susceptibility to different antibiotics was tested on BA.
Risk factors were obtained. The prevalence of vaginal

n INTRODUCTION

G

roup B Streptococcus (GBS) has been well
recognized worldwide as an important cause
of maternal and neonatal morbidity and mortality
[1-3]. GBS, also known as Streptococcus agalactiae,
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GBS colonization was 18.4% (31/168). Evaluation of
Gram-stained vaginal smears revealed an inverse relationship between the presence of lactobacilli and GBS
colonization (p=0.029). Resistance of GBS to erythromycin and clindamycin was found to be 25.8% and 12.9%,
respectively. Demographic and obstetric data did not
reveal statistically significant differences in GBS colonization rates between age groups (p=0.498) or level of
education (p=0.696) among these women. Prevalence
of GBS remains high in this region with no identifiable
risk factors for its acquisition. Furthermore, increase
in resistance to erythromycin and clindamycin should
prompt susceptibility testing of all GBS isolates. The resistance profile of these strains represents an emerging
public health concern that needs further surveillance.
Keywords: Group B streptococcus, pregnant women,
risk factors, prevalence, antimicrobial susceptibility

is part of the normal flora of genital tract and rectum. Even when present at these anatomical sites
as a colonizer, it has been associated with higher
risk for urinary tract infection and adverse pregnancy outcomes resulting in preterm birth, low
birth weight, intrauterine death endometritis and
chorioamnioitis [4-6]. Maternal GBS colonization
can lead to colonization of 80% of the neonates
increasing the risk of development of neonatal
sepsis [4, 7].
Although asymptomatic colonization with GBS
among pregnant and non-pregnant women is
common worldwide, the prevalence varies from
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6.5% to 43.6% in pregnant women [8,9] depending on the population studied at different geographical locations with variable characteristics
such as age, parity, socio-economic status, sexually transmitted diseases and sexual behavior
[10, 11].
GBS is one of the leading causes of perinatal bacterial infections, being commonly responsible
for septicemia and meningitis in neonates [12].
A direct correlation between the prevalence of
GBS carriage in pregnant women and the rate of
occurrence of neonatal GBS infection would be
considered rational. Since the burden of perinatal
GBS disease varies between countries, preventive
measures have been adopted by some and not by
others. For example, European countries, which
do not have high GBS prevalence like USA, do not
recommend screening of all pregnant women for
GBS [13].
Based on a large population-based study, the
Centers for Disease Control and Prevention
(CDC) of the United States currently recommends screening of all pregnant women for GBS
between 35-37 weeks of gestation [2]. Intrapartum Antibiotic Prophylaxis (IAP) is recommended during labor for those who test positive for
GBS. Since the implementation of this strategy
there has been a 79% decline in early-onset neonatal infections, especially in most high-income
countries [14].
The aim of this prospective, cross-sectional study
was to determine the prevalence of vaginal GBS
colonization and to assess the associated risk factors for its acquisition among pregnant women in
Lebanon. Furthermore, because of increasing evidence suggesting that the vaginal microbiome is
an important determinant of pathogens, such as
Escherichia coli and Gardnerella spp. colonization,
we evaluated the potential relationship of lactobacilli in vaginal flora to GBS colonization [15,16].
In order to study the impact of optimal strategy
of antibiotic utilization, antimicrobial susceptibility pattern of GBS isolates from pregnant women
was also determined.
n PATIENTS AND METHODS
This study was conducted with approval from
Ethics Committee of the participating hospitals
(Saint George, Makassed and Clemenceaue Medical Center) in Beirut, Lebanon.

Sample collection
Vaginal specimens (duplicate swabs) from pregnant women at 35-37 weeks of gestation attending antenatal clinic of obstetrics and gynecology
department were collected by the attending physician. A predesigned questionnaire (Figure 1)
was used for recording socio-demographic and
relevant obstetric data from each participant.
Microbiology
One of the two samples received from each patient was used to inoculate Tryptic soy agar with
5% sheep blood (BA), Columbia agar with 5%
blood supplemented with nalidixic acid and colistin (CNA) and StrepB Select agar, following
which the swab was immersed in Lim broth (Todd
Hewitt broth) supplemented with 10 mg nalidixic
acid/L and 15 mg/L of colistin whereas the second swab was used to prepare a Gram-stained
smear. All the cultured plates and broth were incubated overnight at 35-37oC following which the
enrichment broth was sub-cultured on to all the
three agar plates as the primary culture. GBS were
identified presumptively by colony morphology
(hemolytic or non-hemolytic), Gram stain and
catalase test. The identification was confirmed by
Vitek 2 (bioMérieux, France) and positive reaction
in latex agglutination test with group B antiserum
in the streptococcus grouping kit (Oxoid, Basingstoke, UK). Susceptibility to antibiotics (penicillin, cefotaxime, erythromycin, clindamycin and
vancomycin) was determined by Kirby-Bauer
disk diffusion method using Mueller-Hinton agar
with 5% sheep blood. The results were interpreted
according to CLSI recommendations. GBS strain
(ATCC BAA-611) was used as the susceptible control. The Gram-stained direct smear was examined and evaluated for bacterial vaginosis according to Nugent criteria [17] as well as for Candida
vaginitis.
Statistical analysis
The prevalence was estimated in terms of frequencies and percentages. Then the factors that
influence the prevalence of GBS carriage among
Lebanese women were explored. For this, a bivariate analysis was applied, considering presence of
GBS as dependent variable and age group, level
of education, previous bad outcomes of pregnancy, clinical states, and current treatment as independent variables. All variables involved in the
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Figure 1 - Group B streptococcus Colonization Study - Questionnaire.

SAMPLE ID #: -------AGE GROUP:
n < 20
n 20-25
n 26-30
n 31-40
n >40
LEVEL of Education
n No education
n Primary Education
n Secondary Education
n Tertiary Education
History of previous
pregnancy/ies:
n Miscarriage……..
n Still birth…………
n Other
Previous Bad Pregnancy
(outcome/neonates)
not due to complication
of delivery
n Yes
n No

Current treatment
n Antibiotic
n Antifungal
n Antiseptic
n Others……………….
Previous Group B
streptococcus isolation
from urine or other sites
n Yes
n Not done
n No
Site of collection
n Vaginal
n Vaginal/rectal
n Others
Date of Delivery
(Normal / Cesarean):
Gestational age
at collection of sample:
n Date of collection:
n Time of collection:
n Gynecologist Name:

Clinical Status
n Diabetes mellitus
n Vaginitis
n Chronic Disease
n No clinical indication

study were handled as categorical variables in order to use Chi square test for comparing their proportions with alpha=0.05. The antibiotic susceptibility profiles (susceptible vs. resistant) for the
isolated GBS strains were studied. Percentages of
susceptibility were compared for each antibiotic
using the Chi-square test for proportions.
n RESULTS
Prevalence
Among Lebanese pregnant women who participated in the study the prevalence of GBS was determined to be 18.4% (31/168) based on vaginal
swab cultures. There were no data available for
rectal swabs as none were obtained.
Associated risk factors
The study identified the correlation between
GBS colonization and presence of certain mater-

nal risk factors in this study population. Table
1 summarizes the rate of GBS colonization by
socio-demographic characteristics, maternal obstetric history and clinical status. Although GBS
were more often isolated from women ≤25 years
(22.6%) as compared to those >30 years (14.8%),
the difference was not statistically significant
(p=0.498).
It was observed that GBS carriage rate was inversely proportional to the educational status of
the women, being higher (23.3%) in those with
primary level education versus 16.5% in those
with post-secondary level education. Furthermore, presence of GBS in lower genital tract of
these women was not found to be associated
with any adverse perinatal outcomes during previous pregnancies. Of 29 pregnant women who
were diagnosed with diabetes mellitus during
antenatal period, only 8 (27.6%) harbored GBS in
the vagina.
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Table 1 - Association between socio-demographic/obstetric factors and GBS colonization among Lebanese pregnant women.
GBS colonization

Variable
Age Group

Educationa

Total

GBS Positive
(%)

p value

24

31

22.6

0.498

44

56

21.4

12

69

81

14.8

7

23

30

23.3

9

38

47

19.1

Positive (N=31)

Negative (N=137)

≤25

7

26-30

12

>30
Primary
Secondary
Tertiary

15

76

91

16.4

Previous miscarriage

No

25

101

126

19.8

Yes

6

35

41

14.6

Previous
stillbirth

No

31

130

161

19.3

Yes

0

7

7

0

Previous outcomeb

Good

29

131

160

18.1

Bad

2

6

8

25

Normal

21

95

116

18.1

Diabetic

8

21

29

27.6

Vaginitis

1

15

16

6.3

Vaginosis

1

3

4

25

Present clinical status

Treatment givenc

Chronic disease

0

3

3

0

None

29

122

151

19.2

On treatmentc

2

15

17

11.8

0.696

0.675
0.199
0.625
0.407

0.453

Primary: (grade 1-5); Secondary: (grade 6-12); Tertiary: (college, university or higher).
b
Assessment done based on Apgar Score of the neonate (Good: score >7; Bad: score <7).
c
Treatment (oral or topical) with antibiotic or antifungal agents according to clinical status of pregnant women participants such as vaginitis or UTI.
a

Associated variables detected by Gram-stained
smear examination
Direct Gram-stained smears of all vaginal samples
collected were carefully examined to obtain a Nugent score. Briefly, the smears were evaluated on a
scale of 1+ and 4+ for the presence of lactobacilli;

presence or absence of ‘clue cells’ and yeast cells.
The results obtained were then correlated with the
isolation of GBS in these cases (Table 2). Lower score
for lactobacilli was found to be inversely associated
with GBS carriage (p=0.029). However, vaginal colonization with GBS was not associated with diag-

Table 2 - Correlation between Gram stain examination results with GBS carriage in Lebanese pregnant women.
GBS Colonization
Gram stained vaginal smear
Lactobacilli score

Yeast
Bacterial vaginosis

Positive (n=31)

Negative (n=137)

N (%)

N (%)

1+ (light)

16 (51.6%)

54 (39.4%)

2+ (moderate)

10 (32.3%)

28 (20.4%)

3+ (heavy)

5 (16.1%)

55 (40.2%)

Absent

22 (71%)

111 (81%)

Present

9 (29%)

26 (19.0%)

Clue cells

1 (3.2%)

3 (2.3%)

p value
0.038

0.213
0.407
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Table 3 - Comparative GBS antimicrobial susceptibility report from different studies.
Antimicrobial susceptibility (%)

Reference (#)

Year

Country

Tsolia M et al. (21)

2003

Greece

Simoes J A et al. (45)

2004

USA

Al-Sweih N et al. (42)

2005

Kuwait

100

Hannoun A et al. (44)

2009

Lebanon

100

Joachim A et al. (37)

2009

Tanzania

98.1

PG

AM

CTX/CRO

E

CC

SXT

VA

−

−

−

89.6

83.6

−

−

84.6

62.9

−

65.4

80.8

−

100

100

−

99.3

98.3

−

−

−

100

84.2

88.2

−

−

100

87.0

87.0

83.3

90.7

100

Shabayek SA et al. (46)

2009

Egypt

100

100

92.1

86.8

76.3

−

100

Sharmila V et al. (47)

2011

India

100

−

−

85.7

100

−

−

Boswihi S et al. (43)

2012

Kuwait

100

100

100

87.4

93.0

7.7

−

Khan MA et al. (4)

2015

Saudi Arabia

100

100

−

83.4

94.9

−

100

Mengist A et al. (22)

2016

Ethiopia

100

100

90.3

93.5

96.6

71

100

Assefa S et al. (48)

2018

Ethiopia

80.5

85.4

65.9

92.5

73.2

−

83.0

Lebanon

100

100

100

74.2

87.1

−

100

Present study

PG-penicillin G; AM-ampicillin; CTX-cefotaxime; CRO-ceftriaxone; E-erythromycin; CC-clindamycin; SXT-sulfamethoxazole/ trimethoprim;
VA-vancomycin.

nosis of bacterial vaginosis in this obstetric population under study. Also, only 29% of women with
GBS-positive vaginal cultures showed concomitant
presence of yeast cells in the smear.
Antimicrobial susceptibility profile
Among 31 GBS isolates 100% of them were susceptible to penicillin, cefotaxime and vancomycin.
However, resistant rates against erythromycin
and clindamycin were found to be 25.8% (8/31)
and 12.9% (4/31), respectively (Table 3).
n DISCUSSION
Variable rates of vaginal GBS carriers, ranging
from 4% to 26.5% among pregnant women have
been reported previously from various developed
and developing countries [8, 9, 18, 19]. The prevalence of GBS colonization (18.5%) among Lebanese
pregnant women was found to be slightly higher
than a global prevalence rate of 17.9% as determined in a recent meta-analysis [18-20]. Although
studies from different countries have shown that
the prevalence of GBS colonization is unstable, it
is interesting to note that wide variation can also
be found in different regions of the same country.
For example, in a study from Greece, the vaginal
colonization among women in Athens was found
to be 7% as compared to 12% in pregnant women

from South-Western Greece [21]. Similarly, the
colonization rates reported from different regions
of Ethiopia varied from 9% to 19% in previous
studies [22]. This may explain a lower rate of GBS
carriage (13.4%) among women in a study from
Saudi Arabia, which shares a part of its Northern
border with Kuwait where the GBS carriage rate
was found to be 18.5% [4]. Earlier studies from
Kuwait during 1999-2001 and Lebanon during
2006 reported the incidence of GBS colonization
as 16.4% and 17.7%, respectively [23, 24]. Differences in prevalence may also be attributed to variation in the culture and non-culture techniques
employed and the clinical samples used for GBS
culture [25]. In a report from the United States, the
prevalence of GBS carriage was determined to be
20.6% by culture and latex agglutination methods
in rectal and vaginal specimens from pregnant
women [26]. The rates of recto-vaginal and vaginal GBS colonization were found to be similar
(11.9% vs 10.9%) in a study from Iran [16]. However, there are several reports indicating higher
GBS isolation rates from rectal swabs as compared to genital swabs hypothesizing that gastrointestinal tract is the primary site of GBS carriage,
which may lead to vaginal colonization [18, 2729, 30, 31]. Potentially, therefore, the rate of GBS
carriage among Lebanese pregnant women may
be higher than observed in our study since only
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vaginal swabs were studied. Several studies have
compared detection of GBS carriage by ‘real-time’
Polymerase Chain Reaction (PCR) with standard
microbiological culture and found the latter to be
highly accurate with the advantage of rapid turnaround-time of <2 h [32]. However, despite being
a useful tool to determine GBS rate in the urgent
intrapartum setting a false negative rate of 13.2%
was obtained in a study whereas PCR assays performed comparably to culture of intrapartum
vaginal samples in another study [33, 34].
The heterogeneity in the vaginal GBS carriage rate
has been associated with geographic, ethnic and
socioeconomic factors [4]. In addition, nutritional
status, sexually transmitted diseases, host immunity and sexual behavior have also been implicated [35, 36]. Since 50% of neonates born to colonized women acquire GBS during perinatal period and 1%-2% of these colonized neonates develop invasive disease, it is imperative to determine
the risk factors for acquisition and colonization of
pregnant women with GBS [22]. There have been
many studies which compared different variables
with GBS colonization in these subjects. However,
no consistent relationship between these factors
and GBS colonization has emerged from these
studies. Although in our study we demonstrated
higher rates of GBS colonization in younger (<25
years) women and in those with primary level education only, the differences were not statistically
significant. Our findings are supported by a previous report from Kuwait, which also showed no
significant difference in the ages of GBS carriers
[23]. Previously, a couple of studies have revealed
that women who did not receive any formal education were more likely to be colonized with GBS.
The lack of knowledge about personal hygiene
has been implicated for this association [10, 37].
Although no significant difference in the results
concerning obstetric history such as previous miscarriages or stillbirths related to GBS carriage was
observed in our study a higher incidence of previous recurrent spontaneous miscarriages (17.0%)
was reported in a study from Kuwait [23]. Other
causes of miscarriages have been attributed to
silent infections caused by Ureaplasma spp., Mycoplasma spp., and Chlamydia trachomatis, which
have a prevalence of 1%-3% [38]. However, some
of the previous studies have shown a definite relationship between some of socio-demographic factors (maternal age, marital status, education level,

number of sexual partners etc.) and or obstetric
factors (gestational age, parity, previous obstetric history, dysuria, vaginal discharge etc.) with
GBS colonization [13, 21, 24, 25, 35, 36, 39]. One
of the studies from Africa determined the association of HIV infection in pregnant women with
GBS carriage but failed to find any correlation
[22]. In a multiplexed polymerase chain reaction
amplification of 16S ribonucleic acid (rRNA) in
vaginal swabs, vaginal microbiome was analyzed
in Guatemalan women [18]. This study revealed
higher relative abundance of lactobacilli among
GBS-colonized women than in GBS-noncolonized women (89.9% vs 51.0%). Although in the
present study vaginal smears were analyzed by
Gram stain, an inverse correlation of proportion
of lactobacilli colonization was observed in GBScolonized women as compared to those who were
not colonized with GBS (Table 3). GBS disease in
neonates with mothers who screened negative
have also been studied. Maternal age <18 years
and black race have been identified as high-risk
factors for early-onset GBS disease [40] whereas
breast milk has been implicated in late-onset GBS
disease [41].
The CDC advocates testing of GBS isolates for
susceptibility to clindamycin and erythromycin,
as these are considered the drugs of choice for
penicillin-allergic women at high risk for anaphylaxis [2]. In our study, while all GBS isolates were
determined to be susceptible to penicillin, cefotaxime and vancomycin, 25.8% and 12.9% GBS
isolates were found to be resistant to erythromycin and clindamycin, respectively as compared to
resistance of 0.7% and 1.7% to erythromycin and
clindamycin, respectively in an earlier study from
Kuwait [42]. More recently, in 2011, another study
from Kuwait showed GBS resistance to erythromycin to be12.6% and 7.0%for clindamycin [43]
whereas a study from Lebanon reported the resistance percentages for GBS isolates in 2009 as 11.8%
and 15.8% for clindamycin and erythromycin, respectively [44]. Antibiotic susceptibility profile of
GBS isolates in studies [4, 21, 22, 37, 42-48] from
various geographical locations during the period
extending from 2003 to 2018 is presented in Table
3. Although Antimicrobial Susceptibility Testing (AST) is not possible with the PCR strategy,
it has been assumed that susceptibility testing is
not necessary as all GBS strains are uniformly susceptible to beta-lactam antibiotics [49]. However,
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resistance to some of the beta-lactam antibiotics,
including third-generation cephalosporins have
been reported in a few studies [22, 37, 46, 48]. It
may therefore become customary to perform AST
on all GBS isolates. This gradual increase in antimicrobial resistance has been attributed to overuse or frequent misuse of antibiotics necessitating
regular evaluation of GBS antibiotic profile especially in those women who are found to be allergic to penicillin [36].
n CONCLUSIONS
Since the association between GBS colonization
and underlying risk factors were not found to be
of statistical significance it is difficult to identify
high-risk women for whom selective screening
might be appropriate. Greater understanding of
the risk factors for GBS colonization will help in
making adjustment for the use of preventive therapies when the culture results are not available.
Conservative use of antibiotics would be recommended for treatment of genital tract infections
during pregnancy so as to obviate any possible
adverse effects of antibiotics on the vaginal microbiome of the mother and help in preservation of
healthy vaginal environment so as to prevent infection due to other potential pathogens and also
prevent emergence of drug resistance among bacteria. Furthermore, administration of probiotics
has been shown to maintain vaginal microbiome
and normal urogenital health to prevent or treat
infections [50, 51].
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