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Prevalence of Asymptomatic Group B Streptococcal Bacteriuria Among
Pregnant Women Attending Antenatal Clinic in Central Hospital, Benin
City
*Ebiala FI,1 Okojie RO,1 Ohenhen V2
ABSTRACT
Group B Streptococcal (GBS) colonization causes asymptomatic bacteriuria or urinary tract infection
in pregnancy. Pregnant women who are GBS carriers have the potential of transmitting the organism
to their new-born infants which causes sepsis, pneumonia and meningitis. This study was undertaken
to determine the prevalence of asymptomatic Group B Streptococcal bacteriuria among pregnant
women attending antenatal clinics. A total of 160 clean catch mid-stream urine samples from
consenting pregnant women were processed and analysed using cultural, morphological, biochemical
and serological assay for detection and confirmation of GBS. Socio-demographic information such as
the patients' age, gestation, sexual behaviour, education, type of residence, occupation and clinical
data were obtained using questionnaires, in other to analyse possible risk factors for GBS. Antibiotic
sensitivity pattern of GBS isolates was determined according to the Clinical and Laboratory Standards
Institute (CLSI) guidelines. Out of the 160 pregnant subjects, 5(3.1 %) had GBS bacteriuria. There
was no statistically significant association between GBS colonization and the socio-demographic risk
factors analysed (p > 0.05). Antibiotic susceptibility test revealed that GBS exhibited 20 %, 80 %, 20 %
and 60 % susceptibility to Penicillin, Vancomycin, Levofloxacin and Ertapenem respectively. This
study showed that GBS colonizes genitourinary tract in pregnant women. Although Penicillin is the
recommended drug for treatment, this study showed a reduced susceptibility of GBS to Penicillin. It is
therefore recommended that screening for GBS bacteriuria in pregnant women and proper treatment
should be considered an essential part of antenatal care in the clinics in this region.
Keywords: Asymptomatic, Bacteriuria, Antibiotic, Susceptibility, Streptococcus, Pregnancy

birth weight, stillbirth, convulsive signs,
hypertension, anaemia, and postpartum
5,6
inflammation of the lining of the uterus.
Pregnancy influences how bacteriuria
progresses from ASBU to symptomatic
bacteriuria leading to severe complications.
Sometimes the mother may not suffer any
severe complications of UTIs. Of all
pregnancy cases, ASBU is prevalent in about
2 to 10%.7 Recent reports, particularly from
underdeveloped nations reveal common rates
of prevalence.8,9
The bacterial species
implicated in most cases of asymptomatic
bacteriuria includes, Escherichia coli,
Klebsiella pneumonia, Proteus mirabilis,
Pseudomonas aeruginosa, Staphylococcal
species, Enterococcus species and Group B
streptococcus (Streptococcus agalactiae).
Group B streptococcus
(Streptococcus agalactiae), a Gram-positive
and beta-hemolytic streptococcus specie, is a
normal flora of gastrointestinal and genital
tract in 25 % of healthy women. It can
recurrently populate the vaginal cavity and
10
women's bladder. The rate at which GBS

INTRODUCTION
Asymptomatic bacteriuria (ASBU) is
described as the presence of an enormous
amount of bacteria in a properly collected
urine specimen from a subject without any
symptoms or signs of urinary tract infections
1
(UTIs). This condition usually occurs in
women, particularly pregnant women due to
the short nature of their urethra which is
colonized by normal flora that is easily
pushed into the bladder during sexual
activity.2,3 It is also connected with sexual
activity among younger women and persons
with weakened urinary voiding or indwelling
4
urinary devices. It is known to cause such
clinical manifestations, for pregnant women
and their foetus, as acute inflammation of the
renal pelvis and kidney, premature birth, low
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colonizes pregnant women sometimes differ
w i t h f a c t o r s s u c h a s a g e , p a r i t y,
socioeconomic status, presence of sexually
transmitted diseases, geographic location and
11
sexual behaviour. The organism causes
infections common among new-borns that
results from being transmitted from their
mothers, which includes pneumonia,
meningitis, and sepsis. The organism causes
urinary tract infections (UTI) asides
12
colonization of the genitals of women.
The range of UTI caused by GBS
includes asymptomatic bacteriuria (ASBU),
cystitis, inflammation of the renal pelvis and
kidney, inflammation of the urethra, and
urosepsis.12 Asymptomatic bacteriuria due to
GBS is more common among pregnant
women.12 Pregnant women that exhibit ASBU
caused by GBS are about 2 to 7 % worldwide.
Group B streptococcal ASBU during
pregnancy thus reveals that the genital tract is
highly colonized13 and is noted for antibiotic
14
treatment.
The centre for Disease Control and
Prevention (CDC) recommends antibiotic
prophylaxis in women with asymptomatic
first-trimester bacteriuria because it is a
marker for heavy genital tract colonization,
th
th
and screening all other women at 35 to 37
14
weeks for vaginal and rectal colonization.
The CDC also recommends routine screening
for asymptomatic bacteriuria in pregnant
women and laboratories should report GBS in
urine culture specimens when present at
4
concentrations of >10 colony-forming
units/ml in pure culture or mixed with a
14
second microorganism. Urine specimens are
cultured on sheep blood agar plates with 5%
sheep blood or tested for GBS antigen or by
DNA probe to identify GBS strains. ToddHewit broth supplemented with 5% sheep
blood is used for selective isolation of GBS.
Group B streptococcus is identified based on
the appearance of a narrow zone of beta
hemolysis on blood agar, Gram-positive
cocci, catalase-negative and/or hippuratepositive. Various streptococcal grouping latex
agglutination tests or other tests for GBS
detection may be used for specific
identification or the CAMP test can be
14
employed for presumptive identification.

Penicillin remains the agent of choice for
intrapartum antibiotic prophylaxis, while
Vancomycin and Clindamycin should be
reserved for penicillin-allergic women at
high risk for anaphylaxis. The widespread use
of intrapartum antibiotic prophylaxis to
prevent early-onset GBS disease has raised
concern about the development of antibiotic
resistance among GBS isolates.14 Group B
streptococcus continues to be susceptible to
penicillin, ampicillin and first-generation
Cephalosporins. However, isolates with
increasing minimum inhibitory
concentrations (MICs) to Penicillin or
Ampicillin have been reported, but the
clinical significance of the MIC values is yet
unclear.15 Vaccines for GBS have been
investigated as a tool for reducing maternal
colonization and preventing transmission to
neonates; however, no licenced vaccine is
available currently.15
In developing regions including
Nigeria, the examination of pregnant women
for asymptomatic bacteriuria (ASBU) due to
GBS is not regarded as an important aspect of
antenatal care. There are limited reports about
the spread, control and occurrence of GBS
ASBU in pregnant women in Nigeria,
particularly Benin City. Routine urine culture
for detecting ASBU is not a common practice
for women who attend antenatal which could
be as a result of high cost and delay in
obtaining results from culture.16 As a
significant UTI pathogen in sexually active
women, GBS has not been specifically
studied in this area to ascertain its role in
asymptomatic bacteriuria. This study aimed
to determine the prevalence of asymptomatic
group B streptococcal bacteriuria among
pregnant women attending antenatal clinic in
Central Hospital, Benin City.
MATERIALS AND METHODS
Study design
This study was conducted based on a
cross-sectional and experimental approach
17
according to Falagas et al. (2006).
Structured questionnaires were administered
to subjects before sampling was done.
Study population
Pregnant women attending antenatal
47
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clinic at Central Hospital, Benin City, Edo
State were recruited for this study. Oral
informed consent was obtained from each
18
subject.

agar plates (supplemented with 5%
defibrinated sheep blood and streptococcus
21
supplement), also 10ml of each well-mixed
urine sample was centrifuged at 4000g for
5min. The supernatant was discarded and
pellets enriched with 5ml of selective
enrichment broth; Lim Broth (Todd Hewitt,
Oxoid, supplemented with 5% sheep blood
with colistin (10lg/ml) and nalidixic acid
(15lg/ml) (streptococcus selective
supplement). 100µl of the enriched pellet was
cultured on sheep blood agar plates
(supplemented with 5% defibrinated sheep
blood and streptococcus supplement) and
these plates were incubated aerobically at
21
37ºC for 24h. Prolonged incubation was
continued for further 24h if no growth was
obtained. The plates were read at the end of
the incubation period. The criteria for
considering culture as having a significant
4
21
growth was the count of >10 cfu/ml.
Bacteria counts less than this were considered
insignificant and growth of more than two
organisms were considered as contamination.
Specimens yielding pure growth of GBS only
were included in the study.

Inclusion and exclusion criteria
Consenting pregnant women at first,
second and third trimester were recruited for
the study. Pregnant women who refused to
give consent, those women who received
antibiotics or treatment within the past 28
days before their current visit, were excluded
from the study.
Sample size
A total of one hundred and sixty (160)
urine samples were collected from consenting
pregnant women. The sample size was
calculated according to Fisher et al. (1991).19
Ethical considerations
Ethical clearance was obtained from
the Ethics Committee, Hospitals Management
Board, Central Hospital Benin City.
Socio-demographic information and
clinical data
Socio-demographic information and
clinical data of the patients were obtained
using questionnaires. The information such as
the patients' age, gestation, sexual behaviour,
parity, education, occupation, type of
residence, underlying disease conditions and
20
previous knowledge of GBS were obtained.

Cultural and biochemical identification
Cultural characteristics of GBS
isolates showed small area with hemolysis on
blood agar medium and Gram staining also
showed GBS as Gram-positive cocci in
chains. Group B streptococcus isolates were
further confirmed via, catalase test and
Christie, Atkinson, and Munch-Peterson
(CAMP) test factor.

Sample collection
From all study subjects, clean-catch
mid-stream urine samples were collected in
sterile containers which were labelled with
each subject's unique identifying number and
transported to the medical laboratory of the
Centre of Excellence in Reproductive Health
Innovation (CERHI), University of Benin.
The samples were processed according to the
recommendations of Centre for Disease
21
Control (CDC, 2010).

Antigen detection and serological assay
Group B streptococcus antigens were
confirmed definitively by serological
grouping using Streptococcal group B
reagent kit (Oxoid England) testing of
selective broth. A bottle of Oxoid
Streptococcus Extraction Enzyme was
reconstituted with sterile distilled water to the
amount shown on the label. Test tubes were
labelled appropriately and 0.4ml of the
enzyme was dispensed into each test tube. 2
to 5 test colonies equivalent to 2 to 3mm of
growth was selected with a bacteriological
loop and emulsified in the enzyme
preparation and mixed. This was incubated

Specimen processing
The samples were subjected to
semiquantitative culture method. 10µl of
uncentrifuged urine was inoculated using a
standard calibrated wire loop on sheep blood
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for 10 min at 37ºC in a water bath. And after 5
min incubation, each tube was removed and
shaken vigorously for 2 to 3 sec, then
incubation was continued until the extract was
ready for use. The latex reagents were brought
to room temperature by warming the bottles
by hand. The latex suspensions are mixed by
vigorous shaking. A drop from each latex
reagent was dispensed into the circular rings
on the reaction card and Pasteur pipette was
used to add a drop of extract to each of the 6
rings. The mixture was spread over the entire
area of the ring with sticks provided in the kit
using a separate stick for each ring. The card
was gently rocked. Agglutination occurred
within 30 sec.

8.1% were 18-22 years, 28.8% were 23-27
years, 32.5% were 28-32 years, 21.9% were
33-37 years, 8.1% were 38-42 years and 0.6%
were 48-52 years. The gestational age of the
subjects showed that 7.5% were in their first
trimester, 31.9% were in the second trimester
and 60.6% were majorly in the third trimester.
Majority of subjects i.e., 83.8% were married
and 16.2% were single. The educational level
of subjects showed that 1.9% were
uneducated, 9.4% had primary education,
52.5% had secondary education and 36.3%
had tertiary education. Majority of the
subjects i.e., 49.4% were civil servants,
44.4% were self-employed, 4.4% were
unemployed, 0.6% was a student and 1.2%
were traders. The type of residence of the
subjects showed that 32.5% lived in rural and
67.5% lived in urban areas (Table 1).
Of the 160 urine samples of subjects
analysed, 5(3.1%) were GBS bacteriuria with
4
>10 cfu/ml. In the 5 subjects with positive
GBS isolates, one was of the age group 23-27
years, while four were of the age group 28-32
years. There was no statistically significant
association between maternal age and GBS
bacteriuria (p = 0.334). Gestational age of the
5 subjects with positive GBS isolates showed
that 1 was in the second trimester and 4 were
in the third trimester. There was no
statistically significant association between
gestational age of subjects and GBS
bacteriuria (p = 0.627). The marital status of
the 5 subjects with GBS positive isolates
showed 1 was single and 4 were married.
There was no statistically significant
association between marital status of subjects
and GBS bacteriuria (p = 0.817). The
educational level of the 5 subjects with GBS
positive isolates showed that 2 had primary
education while 3 had secondary education.
There was no statistically significant
association between educational level of
subjects and GBS bacteriuria (p = 0.334). The
occupation of the 5 subjects with GBS
positive isolates showed that 2 were selfemployed while 3 were civil servants. There
was no statistically significant association
between occupation of subjects and GBS
bacteriuria (p = 0.977). The type of residence
of the subjects with GBS positive isolates
revealed that 1 lived in rural and 4 lived in

Antibiotic susceptibility testing
The susceptibilities of GBS isolates to
different antimicrobial agents was tested
using modified Kirby Bauer disc diffusion
method on Muller Hinton agar supplemented
with 5% Sheep blood agar. The following
antimicrobial discs and concentrations were
selected according to the Clinical and
Laboratory Standards Institute (CLSI)
guidelines: Penicillin G(P), 10units;
ceftriaxone (CRO), 30mcg; vancomycin
(VA), 30mcg; levofloxacin (LEV), and 5mcg
ertapenem (ETP), 10mcg. (Oxoid) Using the
rules of standard antimicrobial susceptibility
testing established by the Clinical Laboratory
Standards Institute (2017), the zone of
inhibition in diameter around each disc was
evaluated and interpreted based on Resistant
(R), Intermediate resistant (I) or Sensitive
22
(S).
Data analysis
Data obtained in this study were
analysed using statistical package for social
sciences (SPSS) version 21 and Microsoft
excel. Descriptive statistics and percentages
were used to make comparisons of the sociodemographic data about the prevalence of
GBS from the study population.23
RESULTS
The socio-demographic
characteristics of the subjects showed that
they were between 18 and 52 years. The age
group distribution of the subjects showed that
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urban areas. There was no statistically
significant association between type of
residence of subjects and GBS bacteriuria
(p = 0.544) (Table 1).

The antibiotic susceptibility pattern of the
GBS revealed a sensitivity of 80% to
Vancomycin and 60 % to Ertapenem, 20 % to
Penicillin G and Levofloxacin and resistance
of 100 % to Ceftriaxone (Table 2).

Table 1:Socio-demographics of subjects about GBS status
Variable
Age group
18-22 years
23-27 years
28-32 years
33-37 years
38-42 years
48-52 years
Gestational age
First trimester
Second trimester
Third trimester
Marital status
Single
Married
Educational level
None
Primary
Secondary
Tertiary
Occupation
Unemployed
Self-employed
Civil servant
Student
Trader
Residence
Rural
Urban

GBS test result
Positive
Negative

Total (160)

0
1
4
0
0
0

13
45
48
35
13
1

13(8.1%)
46(28.8%)
52(32.5%)
35(21.9%)
13(8.1%)
1(0.6%)

0
1
4

12
50
93

12(7.5%)
51(31.9%)
97(60.6%)

1
4

25
130

26(16.2%)
134(83.8%)

0
0
2
3

3
15
82
55

3(1.9%)
15(9.4%)
84(52.5%)
58(36.3%)

0
2
3
0
0

7
69
76
1
2

7(4.4%)
71(44.4%)
79(49.4%)
1(0.6%)
2(1.2%)

1
4

51
104

52(32.5%)
108(67.5%)

P-value

0.334

0.627

0.817

0.674

0.977

0.544

Table 2: Antibiogram of GBS isolated from urine samples of pregnant women
Antibiotics

Susceptible

Penicillin G
Ceftriaxone
Vancomycin
Levofloxacin
Ertapenem

20% (1/5)
80% (4/5)
20% (1/5)
60% (3/5)

Intermediate

Resistant

20% (1/5)
-

60% (3/5)
100% (5/5)
20% (1/5)
80% (4/5)
40% (2/5)
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practices, there is a high rise of unreliable and
authentic drugs of questionable quality in
30
circulation. It has been reported that the
differences in antimicrobial use, prophylaxis
practice and serotype frequency may result in
regional differences in the susceptibility of
GBS to antibiotics.30 In this study, GBS was
not susceptible to ceftriaxone which was
similar to that reported by Akiniyi et al.
27
(2018) which showed resistance of GBS to
ceftriaxone. There was some level of GBS
resistance to penicillin in this study. Although
according to the CDC guidelines on
prevention of early-onset neonatal GBS
disease, penicillin G is the drug of choice for
treatment of GBS infections, recent reports
have shown reduced susceptibility of GBS to
29
24
Penicillin. Ahmad. (2015) also reported
50% resistance of GBS to penicillin and
26
Onipede et al. (2012) in Ile-Ife reported a
high level of GBS resistance to Penicillin
which is similar to this study. Factors
attributed to resistance include the fact that
antibiotics are easily purchased over the
counter due to cheap prices, inappropriate use
and abuse of the antibiotics, consequently
resulting in drug-resistant strains of GBS.
The findings from this study showed
that Vancomycin and Ertapenem are more
effective against GBS which is similar to the
24
report of Ahmad (2015) , and are suitable
alternatives for treatment. Verani et al.
(2010)31 recommend that Vancomycin can be
used for women colonized with GBS
showing an elevated risk of hypersensitivity
to Penicillin. The Centre for Disease Control
and Prevention guidelines recommend that
pregnant women who are allergic to
penicillin and resistant isolates can also take
vancomycin.32 This study also revealed that
20% of the isolates were resistant to
Vancomycin which is comparable to that
reported by Onipede et al. (2012).26 Group B
streptococcus resistance to antibiotics is
becoming a very important issue. It is
therefore pertinent to determine the
sensitivity of other antibiotics to establish
appropriate control measures that could
replace or become alternatives for the
31,32
treatment of GBS infections.
There were no observable significant
correlations between the prevalence of GBS

DISCUSSION
This study showed the prevalence of
GBS bacteriuria among pregnant women
attending antenatal clinic in Central Hospital,
Benin City to be 3.1%. The prevalence rate
was similar to that of 2.1% reported in Saudi
24
25
Arabia. Similarly, Ulett et al. (2009)
reported a low prevalence of 1.1% in the USA.
However, studies in Nigeria, particularly Edo
State by Yerumoh et al. (2018)20, reported a
high prevalence of 9.8% from Irrua Specialist
26
Hospital, Irrua. Onipede et al. (2012) , at Ile
Ife also revealed a higher prevalence of 11.3%
27
and Akiniyi et al. (2018) , showed a
prevalence of 8.6% from Ahmadu Bello
University Teaching Hospital, Zaria. Group B
streptococcus colonization can be transient,
chronic, or intermittent, and detection is
dependent on the method and samples
employed for screening, the locations tested,
the culture media and the population studied.
These variations in prevalence rate could be
due to difference in sampling and culturing
techniques as this study was conducted using
urine samples of pregnant women in any
trimester whereas other studies in Nigeria
were conducted using recto-vaginal samples
of pregnant women in the 35th to 37th week of
pregnancy. The Centre for Disease Control
and Prevention (CDC) revised guidelinerecommended universal screening of rectovaginal and/or urinary samples of all pregnant
women for GBS from 35 to 37 weeks of
gestation and other revised guidelines,
particularly the American Congress of
Obstetricians and Gynaecologists (ACOG)
Committee and Society of Obstetricians and
Gynaecologists, Canada, recommended that
if at any time (in any trimester) during
pregnancy GBS is present in urine, antibiotics
for asymptomatic bacteriuria or urinary tract
infection should be administered to such
patients.
Different results of the susceptibility
of GBS to antibiotics have been
published. 24,26,27,28,29 The increase in of
resistance to antimicrobial agents used in the
control of urinary tract infections is a major
public health concern, especially in
developing nations where aside increased
level of poverty, lack of knowledge,
understanding, education and poor hygienic
51
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and socio-demographic parameters which
includes maternal age, education, marital
status, gestational age, parity, number of
antenatal visits and type of residence analysed
in this study which is comparable with other
33
reports. The subjects with GBS bacteriuria
were of the age groups 23 to 27 years and 28 to
32 years and this corresponds with that
documented by Yerumoh et al. (2018)20 at
Irrua Specialist Hospital, Edo State which
showed the largest number of participants
with GBS in ages 26 to 30 years. However, a
study at Ile-Ife by Onipede et al. (2012)26
documented an increase in GBS with
increasing maternal age which also
34
corroborated some other reports in Nigeria.
In conclusion, this study has thus
revealed baseline information on the
colonization rate of 3.1% with GBS among
pregnant women attending the antenatal clinic
in Central Hospital, Benin City. It also
revealed that GBS has some level of
resistance to Penicillin which is still the
recommended drug of choice for treatment
and prevention of early-onset neonatal GBS
diseases. Therefore, other alternative
antibiotics suitable in pregnancy with higher
susceptibility should be determined and
recommended for treatment as a high level of
resistance to penicillin has been reported.

4.

5.

6.

7.

8.

9.

REFERENCES
1.
Tadasse S, Kahsay T, Adhanom G,
Kahsu G, Legese H, Gwahid A et al.
Prevalence, antimicrobial
susceptibility profile and predictors of
asymptomatic bacteriuria among
pregnant women in Adigrat General
Hospital, Nothern Ethiopia.
B M C
Research Notes 2018;11:740-98.
2.
Abdullah AA, Al-Moslih MI.
Prevalence of asymptomatic
bacteriuria in pregnant w o m e n i n
Sharjah, United Arab Emirates.
Eastern Mediterranean Health
Journal 2004;11:1045-52.
3.
Ugbogu O, Ogbonnaya R, Nworie O.
Asymptomatic bacteriuria among
pregnant women in Aba, Abia State,
Nigeria. Nigeria Journal of
Microbiology 2010;24:2024-7.

10.
11.

12.

13.

52

Manisha J. Asymptomatic bacteriuria
and urinary tract infections in
elderly persons. American Society of
Nephrology 2007;8:585-94.
Al-Sibiani SA. Asymptomatic
bacteriuria in pregnant women in
Jeddah, Western Region of Saudi
Arabia: Call for assessment. Journal of
King Abdulaziz University
Medical Sciences 2010;17:29-42.
Moller M, Thomsen AC, Borch K,
Dinesen K, Zdravkovic M. Rupture of
fetal membranes and premature
delivery associated with group B
streptococci in the urine of pregnant
women. Lancet 1984;11:69-70.
Whalley P. Bacteriuria in pregnancy.
American Journal of Obstetrics and
Gynaecology 1967;97:723-38
Daniyan SY, Dangana A, Abalaka ME.
Incidence of asymptomatic bacteriuria
in antenatal patients attending general
hospital, Minna, Niger State. Journal
of International Libyan Agriculture
Research Centre 2010;1:100-2
Ajayi AB, Nwabuisi C, Aboyeji AP,
Ajayi NS, Fowotade A, Fakeye OO.
Asymptomatic bacteriuria in antenatal
patients in Ilorin, Nigeria. Oman
Medical Journal 2012;27:31-5
Baker CJ. Group B streptococcal
infections. Clinics in Perinatology
1997; 24:59-70.
Regan JA, Klebanoff MA, Nugent RP.
The epidemiology of group B
streptococcal c o l o n i z a t i o n i n
pregnancy. Vaginal Infections and
Prematurity Study Group.
Obstetrics and Gynecology
1991;77:604-10.
Edwards MS, Baker CJ. Group B
streptococcal infections in elderly
adults. Clinical Infectious Disease
2005;41:839-47.
McKenna DS, Matson S, Northern I.
Maternal group B streptococcal (GBS)
genital tract colonization at term in
women who have asymptomatic GBS
bacteriuria. Infectious Diseases in
Obstetrics Gynaecology 2003;11:2037.

W J Biomed Res 2020, Vol. 7 No. 1, p.46-54

14.

15.

16.

17.

18.

19.

20.

21.

Ebiala et al.

Schrag SJ, Zell ER, Lynfield R, Roome
A, Arnold KE, Craig AS, et al.
Population-based comparison of
strategies to prevent early-onset group
B streptococcal disease in neonates.
New England Journal of Medicine
2002;347:233-9.
Anderson BL, Simhan HN, Simons
KM, Wiesenfeld HC. Untreated
asymptomatic group B streptococcal
bacteriuria early in pregnancy and
chorioamnionitis at delivery. American
Journal of Obstetrics and
Gynaecology 2007;196:524-e15.
Akinloye O, Ogbolu DO, Akinloye
OM, Alli OA. Asymptomatic
bacteriuria of pregnancy in Ibadan,
Nigeria: a reassessment. British
Journal of Biomedical Science
2006;63:109-12.
Falagas ME, Rosmarakis ES,
Av r a m o p o u l o s I , Va k a l i s N .
Streptococcus agalactiae infections in
non-pregnant adults: single centre
experience of a growing clinical
problem. Medical Science Monitor
2006;12:447-51.
Akerele, J., Abhulimen, P. and
O k o n o f u a , F. P r e v a l e n c e o f
asymptomatic bacteriuria among
pregnant women in Benin City,
Nigeria. Journal of Obstetrics and
Gynaecology 2001;21:141-4.
Fisher AA, Laing JE, Stoeckel JE,
Townsend JW. Handbook for family
operations research design. 2nd ed p43.
New York, USA.: Population Council;
1991.
Yerumoh S, Alenoghena IO, Isabu P,
Adewusi G. Risk factors for group B
streptococcal infection among women
attending antenatal clinic in a tertiary
health institution in Edo State, Nigeria.
Sub-saharan African Journal of
Medicine 2017;4:79-86.
Centres for Disease Control and
Prevention (CDC). Prevention of
perinatal Group B Streptococcal
Disease: Revised guidelines from
CDC-United States, 2010. Morbidity
a n d M o r t a l i t y We e k l y R e p o r t
2010;59:1-32.

22.

23.

24.

25.

26.

27.

28.

29.

53

Clinical and Laboratory Standards
Institute (CLSI). Performance
Standards for Antimicrobial Disk
Susceptibility Tests; Approved
Standard-Tenth Edition. 2017; M 0 2 A10. Wayne CLSI.
Ogbeibu AE. Biostatistics: A Practical
Approach to Research and Data
Handling. 264pp Benin City, Nigeria:
Mindex Publishing Co. Ltd; 2005.
Ahmad S. Asymptomatic group B
streptococcal bacteriuria among
pregnant women in Saudi Arabia.
British Journal of Biomedical Science
2015;72:135-39.
Ulett KB, Benjamin WH Jr, Zhuo F.
Diversity of group B streptococcus
serotypes causing urinary tract
infection in adults. Journal of Clinical
Microbiology 2009; 47:2055-60.
Onipede A, Adefusi O, Adeyemi A,
Adejuyigbe E, Oyelese A, Ogunniyi
T.
Group B Streptococcus
carriage during late pregnancy in IleIfe, Nigeria. African J o u r n a l o f
Clinical and Experimental
Microbiology 2012;13:135-43.
Akinniyi AM, Adesiyun AG,
Kolawole A, Giwa F, Randawa A. The
prevalence of asymptomatic group B
streptococcal infection and
antimicrobial sensitivity patter among
parturients at Ahmadu Bello
University Teaching Hospital, Zaria,
Nigeria. Tropical Journal of
Obstetrics and Gynaecology
2017;34:182-7.
Moyo S, Maeland J, Munemo E.
Susceptibility of Zimbabwean
Streptococcus agalactiae (group B
streptococcus; GBS) isolates to four
different antibiotics. Central
African Journal of Medicine
2001;47:226-9.
Longtin J, Vermeiren C, Shahinas D,
Tamber GS, McGeer A, Low DE, et
al. Novel mutations in a patient isolate
of Streptococcus agalactiae with
reduced penicillin susceptibility
emerging after long-term oral
suppressive therapy. Antimicrobial
Agents and Chemotherapy
2011;55:2983-5.

W J Biomed Res 2020, Vol. 7 No. 1, p.46-54

30.

31.

32.

Ebiala et al.

Kimura K, Suzuki S, Wachino JI,
Kurokawa H, Yamane K, Shibata N,
et al. First molecular characterization
of group B streptococci with reduced
p e n i c i l l i n s u s c e p t i b i l i t y.
Antimicrobial Agents and
Chemotherapy 2008;52:2890-7.
Verani JR, McGee L, Schrag SJ.
Prevention of perinatal group B
streptococcal d i s e a s e - r e v i s e d
guidelines from CDC. Morbidity and
M o r t a l i t y We e k l y R e p o r t
Recommendations and Reports.
2010;59:1-36.
Banno H, Kimura K, Tanaka Y,
Kitanaka H, Jin W, Wachino J, et al.
Characterization of multidrugresistant group B streptococci with

33.

34.

54

reduced penicillin susceptibility
forming small nonbeta-hemolytic
colonies on sheep blood agar
plates.Journal of Clinical
Microbiology 2014;52:2169-71.
Foxman B, Gillespie BW, Manning
SD, Marrs CF. Risk factors for group
B streptococcal colonization:
potential for different transmission
systems by capsular type. Annals of
Epidemiology 2007;17:854-62.
Omololu-Aso J, Omololu-Aso OO,
Akinlolu TJ, Grace AB, Tunde AM. A
case study of Group B Streptococcus
associated with women in antepartum
period and their neonates, Ile Ife
South-Western Nigeria. Archives of
Clinical Microbiology 2017;8:68.

