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Abstract:

Background: Group B Streptococcus (GBS) infection is a major cause of bacterial infections in the peri-natal period. These include amnionitis,
urinary tract infections and endometritis. At birth, 50-60% of the neonates born to colonized mothers have positive cultures taken from mucus
membranes and the skin.

Aim: The aim of this study is to determine prevalence of GBS colonization and compare the maternal and perinatal outcomes among GBS
positive and GBS negative women within 7 days postpartum.

Methodology: This was a longitudinal study among pregnant women between 35-37 weeks gestation attending antenatal clinic at Usman
Danfodiyo University Teaching Hospital, Sokoto. Vaginal and rectal swabs were taken from the participants and cultured for growth of Group
B Streptococcus within 24 hours. The participants were followed up to 7 days post-delivery with their newborns to determine the maternal
and early neonatal outcomes.

Results: One hundred and eighty five (185) women were recruited and 159 (85.9%) participants were available for follow-up to determining
feto-maternal outcomes. Among the participants, 3.8% (7) had GBS vaginal colonization. There was no single case of early neonatal infection,
intensive neonatal resuscitation nor neonatal mortality among both GBS positive and GBS negative women.

Conclusion: It has been found that the prevalence of maternal GBS colonization during pregnancy was low and neither GBS colonization nor
GBS non-colonization was associated with poor maternal or poor fetal outcomes.
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(2). It constitutes one of the leading pathogens associated with both early and late neonatal

sepsis (3).In early onset disease (age at onset 0-7 days) the neonate is infected by expo-

sure to GBS before or during passage through the birth canal (4). While in late onset disease
(7-89 days) the pathogenesis is not yet clear (4).

The transmission is from mother to the child and the gastrointestinal tract is the source
of vaginal GBS colonization and many adults are colonized without showing any symptoms
(1). Group B Streptococcus colonization even when asymptomatic has been associated
with adverse pregnancy outcomes such as premature rupture of membranes, pre-term
delivery and low birth weight(2,5,6). At birth, 50-65% of neonates born to colonized mothers
had positive GBS cultures taken from mucus membranes and skin (external ear canal, oral
and naso-pharynx, umbilicus and ano-rectal sites)(4). Approximately 98% of the colonized
new-born remained healthy but 1-2% developed invasive GBS disease (1).

It has been observed in our institution that significant number of women presents with
premature rupture of membrane (PROM), fever in the advanced gestation and puerperal
sepsis. There hasn't been any study to identify the possible causes of such symptoms them.
Also some neonates delivered in our maternity unit were noted to be admitted into the
special baby care unit with fever, hence managed as 'at risk babies' and discharged home
with no identified aetiology neither drugs sensitivity of such aetiological agents. Such babies
are usually managed with broad spectrum antibiotics. And where the aetiology has been
identified as GBS, there was no established risk factor(s) for the GBS, hence may be difficult
to be prevented.

Maternal intra-partum GBS colonization is the primary risk factor for early-onset disease
in neonates. A classic prospective cohort study conducted during the 1980s revealed that
pregnant women with GBS colonization were >25 times more likely than pregnant women
with negative prenatal cultures to deliver a neonate with early-onset GBS disease (7). In the
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absence of any intervention, an estimated 1%—2% of
infants born to colonized mothers develop early-onset
GBS infections (8,9).

There are conflicting data with regards to the feto-
maternal outcomes among pregnant women with vag-
inal GBS colonization. And this data varied from region
to region, Centre to Centre and even between ethnic
groups. Also there is paucity of data with regards to the
feto-maternal outcome among pregnant women with
vaginal GBS colonization in North-Western Nigeria.
Therefore, the aim of this study was to determine the
maternal and neonatal outcomes among GBS positive
and GBS negative women within 7 days postnatal and
to compare the outcome between the two groups. The
study was meant to stimulate research interest in the
area which may indirectly impact the high maternal and
neonatal morbidity and mortality rate in the country. In
Nigeria, no major strategies have been formulated to
screen for maternal GBS colonization and subsequent
prevention of early neonatal diseases. The reasons are
still unclear but one of the possible contributing factors
is the lack of local and multi-centre data. The study was
meant to generate local data that will inform the deve-
lopment of rational interventions for GBS infection. Also
the results of this study may have the potentials to infl-
uence local policy with regards to routine antenatal te-
sting of all pregnant women and instituting appropriate
preventive measures to reduce maternal and neonatal
morbidity and mortality from maternal GBS colonization.

Materials and Methods

This study was a longitudinal study carried out among
pregnant women at Usman Danfodiyo University Tea-
ching Hospital (UDUTH). All pregnant mothers attend-
ing antenatal clinic who met the inclusion criteria were
approached, counseled and informed consent was ob-
tained. One hundred and eighty-five participants who
met the inclusion criteria and willing to participate in
the study were recruited. Those included in the study
were women with singleton pregnancies between the
gestational age of 35 and 37 weeks and their neonates
delivered in the delivery room of UDUTH, Sokoto. Those
excluded from the study includes all pregnant women
who had been on antibiotic treatment in the preceding
two weeks prior to recruitment were excluded from the
study. Also pregnant women who had been diagnosed
and were on management for premature rupture of
membranes, antepartum haemorrhage and pre-eclam-
psia were excluded from the study. Pregnant women
who have diabetes and HIV in pregnancy as well as with
obvious sexually transmitted infections and genital
ulcers on examination were excluded from the study.
The desired sample size was calculated using pre-
valence formulae for estimating sample size in preva-
lence studies with a finite population correction as
suggested by Daniels (10). The prevalence used to cal-
culate the sample size in this study was that of the study
conducted by Onipede et al at Obafemi Awolowo
University Teaching Hospital Complex, lle-Ife, Nigeria
on Group B Streptococcal Carriage during Late Preg-
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nancy and Neonatal Infection (3). A sample size of 154
was calculated with attrition rate of 20% (30.8). A total
of 185 women were used for this study.

Women were selected via simple random sampling
technique by balloting “YES” or “NO”. Those who picked
YES were recruited while those who picked NO were
excluded from the study, until the desired sample size
was attained.

A vaginal and rectal swab were taken after filling-in
the laboratory request forms that bore study numbers
corresponding to the respective questionnaires. The
questionnaire was adopted from the study conducted
by Onipede et al (3) with few modifications. The question-
naires bore the client's hospital numbers and the corre-
sponding hospital files had colour coded stickers for easy
identification during follow up for outcomes and also to
avoid double recruitment during subsequent antenatal
visits.

Under aseptic condition, eligible participants were
screened in the presence of female chaperone. In dorsal
position, pelvis was inspected and sterile disposable
cuscus speculum was inserted into the vagina after
parting the labia with sterile gloved hands to exclude
presence of either genital ulcer or vaginal discharge.
Vaginal and rectal swabs were then taken per participant
using two separate commercially available collection and
transport system for both aerobes and anaerobes (Char-
coal Swabs Amies Plastic Applicator with Rayon Tipped
Black Cap, Stone, Staffs, UK) (11), the specimen was
immediately transported to the Medical Microbiology
laboratory of UDUTH for culture.

The swab samples were incubated aerobically at 37'¢
for 24 hours onto 5% Sheep Blood Agar (Oxoid England)
and incubated overnight for evidence of haemolysis which
suggest presence of GBS. A quick gram stain smear was
done where there was evidence of haemolysis on the
blood agar plate. Where the Gram smear showed evide-
nce of Gram positive cocci, it was then sub-cultured and
CAMP (Christie, Artkins and Miinch-Petersen) test was
carried out from the primary plate using the pure colonies.
Suspected GBS isolates were identified appropriately (6,7).
GBS antigen was confirmed definitively by serological
grouping using Streptococcal group B reagent kit (Oxoid
England) testing of selective broth™. Pure growth beta-
haemolytic colonies were grouped using specific Group
B anti-serum by identifying the B antigen extracted from
the cell wall of the bacteria. The test uses an enzyme
reagent to extract the antigen. Positive group B test indi-
cates that the organism is B streptococcus (12).

The women were followed up and data on GBS status,
maternal and fetal outcomes and any obstetric outcome
prior to delivery, intra-partum and within 7 days post-
delivery were collected. Data on maternal history of PROM,
fever, urinary tract infection (UTI), endometritis and puer-
peral sepsis were collected. Any maternal and neonatal
outcome for the first 7 days was also collected and ana-
lyzed. Women who tested positive for the GBS and had
intra-partum antibiotics, had repeat screening on the 7"
day post-partum to determine whether or not they are
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cleared of the bacteria from their vagina.

Maternal outcomes were assessed as follows: fever;
axillary body temperature of 37.5° C, UTI; as presence
GBS bacteria in a clean catch urine sample, PROM,; rup-
ture of fetal membranes before onset of labour which
is confirmed by sterile speculum examination, PPH;
bleeding from genital tract in excess of 500ml after
vaginal delivery or 1000ml following Cesaerean section
or any amount that caused cardiovascular instability,
Endometritis; thickened endometrium 5mm or more
with or without lower abdominal pain, tender and sub-
involuted uterus, Pueperal sepsis; presence of GBS in
the vaginal swab culture in the presence of fever and
or malodorous vaginal discharge.

The fetal outcomes were assessed as follows: inten-
sive neonatal resuscitation; a neonatal resuscitation that
lasted for 15 minutes or more with or without use of
pharmacological agents or endotracheal intubation and
neonatal sepsis; presence of GBS in a culture from
muco-cutaneous surfaces and umblical stump of the
baby in the presence of fever.

Data analysis was done using Statistical Package for
Social Sciences (SPSS) version 20. Descriptive analysis
was done and result presented in frequency and per-
centage. Continuous variables were presented as mean
and standard deviation. Feto-maternal outcomes were
presented and chi square was used to compare the feto-
maternal outcomes between GBS positive and GBS
negative. A p-value < 0.05 was considered statistically
significant.

Ethical Consideration

Ethical clearance was sought for from the Human
Research and Ethical Committee of Usmanu Danfodiyo
University Teaching Hospital, Sokoto with reference
number: UDUTH/HREC/2017/No. 621 before embarking
on the study. International ethical principles according
to the Helsinki declarations were considered during the
course of the research. In addition, individual consent
was also obtained from the study subjects before par-
ticipation in the research.

Results

Among 185 participants recruited into the study, 24
(12.7%) of the study participants were lost to follow-up.
Although their vaginal swabs were taken and analyzed
for GBS vaginal colonization, none of the lost to follow-
up women tested positive for GBS. Seven participants
(3.8%) tested positive for GBS as shown in the figure 1
below.

The mean age of the studied population was
28.49 t 5.6, 73% of them were Hausa/Fulani and majo-
rity (85.4%) was Muslims. Mast (57.1%) of the GBS col-
onized women were between the ages of 30-39 years.
None of those below the age of 20 years was GBS po-
sitive. However, 51.7% of the GBS negative arms were
between the ages of 20-29 years. Table 1 shows the
socio-demographic characteristics of the participants.
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GBS positive=3.8%
GBS negative=96.2%

Figure 1: prevalence of GBS among the study partici-
pants

Table 1: Socio-demographic characteristics of the
participants
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There were 1 (14.29%) cases each of urinary tract infe-
ction (UTI) and pre-mature rupture of membrane (PROM)
among GBS positive mothers but none had fever, endo-
metritis, puerperal sepsis or maternal death. However,
there were only 5 (3.3%) cases of UTI, 3 (2.0%) cases
of PROM and 4 (2.6%) cases of fever among the GBS
negative mothers. Though, the rate of UTI and PROM
were high among the GBS colonized mothers, but this
was not statistically significant relationship (Fisher's
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exact test,8.205, p value 0.156).

There were 4 (2.6%) cases of fever, 5 (3.3%) cases
of UTI, 3 (2,0) cases of PROM and 1 (0.7%) case of PPH
among GBS negative women. This is shown in Table 2.

Table 2: Maternal Outcomes among GBS Colonized and Non-colonized
Mothers

Maternal Outcome GBS Positive GBS Negative
Fever 0 (0.0%) 4(2.6%)

UTI 1(14.3%) 5(3.3%)
PROM 1(14.3%) 3(2.0%)

PPH 0(0.0%) 1(0.7%)
Uneventful 5(71.4%) 140 (91.4%)
Total 7 (100.0%) 153 (100.0%)

Of the fetal outcomes measured during the study period,
though there was a single case of neonatal death among
fetuses of GBS positive mother however, this was not
related to the neonatal GBS complications. There was
no single case of early-neonatal infection with GBS
among the neonates of GBS positive mothers. Hence,
there was no association between fetal outcome and
maternal vaginal GBS colonization. Eight (5.2%) of the
neonates delivered to the negative women had intensive
neonatal resuscitation and 15 (9.7%) of the neonates
of the GBS negative mother were admitted into the NICU.
This is shown in Table 3.

Table 3: Fetal Outcomes of GBS colonized and Non-colonized

Mothers
Outcome GBS positive GBS negative Chi square/ Fischer
test
Delivery outcome
Alive 7(1000) 154(99.4) 0045
Still-birth 0(0.0) 1(06)
Intensive resuscitation 10143 8(52) 641
SCBU admission 10143 15(9.7)
Neonatal sepsis 0(0.0) 0(0.0)
Neonatal death 1(143) 3(1.9)
Uneventful 4(57.1) 129(83.2)
DISCUSSION

The prevalence of GBS among pregnant women attending
antenatal care clinic in Usmanu Danfodiyo University
Teaching Hospital, Sokoto was 3.8%. This is close to
the 2.5% that was reported from Lome, Togo (13). This
may be due to the similarity in geographical settings,
study design and swab culture technique. This prevalence
is however, lower than what was reported by other studies
done in Blantyre, Malawi (16.5%) (2), Uganda (28.8%) (14),
and Ethopia (15). Though the studies from lle-Ife (3) and
Enugu (16) were also hospital based cross-sectional
studies, however, in these studies the women were screened
at 35-40 and 24-37weeks of gestation respectively. This
could have accounted for the higher prevalence in their
studies than in the current study. The prevalence in this
study is also much lower than the 20-30% prevalence in
a multi-centered and multi-ethnic study reported by the
Centre for Disease Control (CDC) (7). Probably, this was
due to a larger sample size of 1,702 and repeat sample
collection at delivery. Our prevalence is also lower than
25.3% and 30% colonization rate reported by Sabayek
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et al (17). Though, they used Islam culture media and
PCR technic respectively, their technique has sensitivity
similar to our method, but in their study, the women
were screened between 24 to 40 weeks of gestation
which could have accounted for the higher prevalence.

In this study also there was no association between
GBS colonization and previous bad pregnancy outcomes
(such as previous history of PROM, previous history of
pre-term delivery and previous history of stillbirth). These
findings are similar to what was reported by Salat et al
(13). In their study they found no significant association
between GBS colonization and bad pregnancy outcomes
such as preterm delivery, premature rupture of mem-
branes as well as early neonatal sepsis, early neonatal
death and fever in the previous pregnancy. Similarly,
studies from Netherland (18), Canadar (19), Uganda (20),
Lome, Togo (13), Enugu, South-Estern Nigeria (16),and
lle-Ife (3), South-Western Nigeria reported no association
between GBS colonization and previous bad pregnancy
outcomes.

Though there were 4 (2.6%) cases of fever, 5 (3.3%)
cases of UTI, 3 (2,0) cases of PROM and 1 (0.7%) case
of PPH among GBS negative women, but this was not
statistically significant, this is consistent to what was
reported from Netherlands (18) and Lome, Togo (13).

However, a study done in Queen Elizabeth central
hospital in Blantyre, Malawi® reported significant asso-
ciation (87.5% of the patients who were GBS positive
had a history of bad pregnancy) between previous bad
pregnancy and GBS colonization, indicating that such
episodes could predispose to GBS colonization in sub-
sequent pregnancies (2).

There was no single case of either early neonatal GBS
infection detected or neonatal death due to GBS among
the neonates delivered to the GBS colonized mothers.
This is consistent with what was reported from a similar
multi-centre cross-sectional study from USA which
reported a prevalence of 1in 2000 neonates delivered to
a GBS colonized mothers (21). Similarly, a retrospective
study of all infants with early-onset GBS disease that
was done in Manitoba in Winnipeg, Canada (19), revealed
a transmission rate of 1.74 per 1000 women and a total
of 3449 women would require universal screening to
prevent a single case of early-onset neonatal GBS di-
sease that would occur if a universal risk-based approach
was used (19) and about 68,966 are required to prevent
a single GBS related death (19).

Though there were 8 (5.2%) of the neonates delivered
to the negative women had intensive neonatal resusci-
tation and 15 (9.7%) of the neonates of the GBS negative
mother were admitted into the NICU, this was not stati-
stically significant. This is similar to what was reported
from Malawi (3), Uganda (14), Netherlands (18) and
Canada (19).

Urinary tract infection and pre-mature rupture of mem-
branes were the maternal complication observed in this
study. There was single case each of maternal UTI and
PROM among GBS colonized women. Although these are
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higher in the GBS colonized mothers, but there was no
statistical significant relationship between the GBS
colonization and developing UTI or PROM. There was
no single case of puerperal sepsis or maternal death.

CONCLUSION AND RECOMMENDATION

This study found that, the prevalence of vaginal GBS
colonization among pregnant women attending ante-
natal care clinic of Usmanu Danfodiyo University Tea-
ching Hospital, Sokoto,was low and does not affect
maternal and perinatal outcomes.

Further multi-centres studies with a larger sample
size may be required to draw a conclusion on the fin-
dings from this study.
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