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Abstract

Introduction. Streptococcus agalactiae are gram-positive, non-motile and encapsulated cocci. On blood agar,
they produce an narrow zone of beta-haemolysis. This pathogen causes invasive bacterial diseases in newborns,
including sepsis, meningitis, septicaemia, and pneumonia, when transmitted from infected mothers. Since
S. agalactiae is a pathogen of primary concern for public health, this research has been conducted on it.

The objective of the study is the isolation and molecular detection of virulence gene of S. agalactiae group B
(GBS), and evaluation of the percentage of mother-to-child transmission of the pathogen.

Materials and methods. A prospective cohort study was designed that included 300 pregnant women who were
at more than 35 weeks of pregnancy. The gynaecologist collected 300 vaginal swabs from all participants in this
study and followed up on all GBS-positive pregnant women after delivery to take swabs from their neonates.
Traditional microbiological and molecular approaches were used to study isolated bacteria.

Result. Sixty (20%) of three hundred pregnant women and 16 (26.6%) of their newborns were enrolled in this study.
GBS was detected via culture methods and was confirmed by PCR with primers employed for the detection of atr
gene (housekeeping gene). Positive isolates were 100% susceptible to antibiotics such as ceftriaxone, penicillin,
and vancomycin, 93% were sensitive to chloramphenicol, 83% to erythromycin, and only 13% to tetracycline.
Conclusion. Our data showed a high frequency of GBS infection in pregnant women and their newborns.
A mandatory screening test and preventative medicine should be adopted to minimize the potentially fatal
repercussions of this sickness.
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AHHOMayus

BBeaeHue. Streptococcus agalactiae — rpamnonoXuTenbHble, HEMNOABUXKHBLIE U MHKaMNCYNMPOBAHHbIE KOKKU.
Ha kpoBsiHom arape oHu 06pasytloT y3kyto 30Hy GeTa-remonumaa. 3TOT BO3OyauTens nNpu nepegadve oT UHMU-
LMPOBaHHbIX MaTepei BbI3blBAET UHBA3NBHbIE GakTepuarnbHble 3a00neBaHnsa y HOBOPOXAEHHbIX, B TOM 4ucne
cerncuc, MEHVHIUT, CENTULEMUIO U NMHEBMOHWUIO. Streptococcus agalactiae ABNsieTCst NaTOreHoM, Bbi3bIBaOLLUM
nepBooyepeHyto 03abo4eHHOCTb 0BLLECTBEHHOIO 30paBOOXPaHEHMS.

Llenb paboTtbl — npoBecTn 06BLEKTMBHOE MUCCNefoBaHME MO BbIAENEHNIO U MOMEKYMNSIPHOMY BbISIBMEHUIO reHa
BUPYNEHTHOCTM cTpenTokokka rpynnel B (CI'B) n oueHuTb YacToTy nepegaydv MHeKUMM OT MaTepy HOBOPOXKAEH-
HOMY.

Matepuanbl n metoabl. B npocnektuBHoe koropTtHoe uccriegosaHne Bowwnu 300 6GepeMeHHbIX XEHLUMH Co
cpokoMm G6epemeHHocTM Gonee 35 Hep. Y Bcex y4acTHUL, UcCreaoBaHUs cOOMpanu BarvHanbHble Masku, BCEX
XEHLWMH ¢ anarHoctupoBaHHbiM CI'B obcnepoBanu nocne pofoB, YTOObI B3ATb Masky y X HOBOPOXOEHHBIX.
[nsa oueHku BblaeneHHbIx 6akTepuin CNonNb3oBany TpaguuUoHHbIE MUKPOOMONOrnyeckne n MonekynsipHble noa-
xoapl.

Pesynbratbl. B nccnegosaHum npuHsnu yyactue 60 (20%) 13 300 6epemeHHbIX xeHWwuH n 16 (26,6%) nx Ho-
BOPOXAEHHbIX. CI'B 6b1n 06Hapy»XeH C NOMOLLbIO KynbTypanbHbIX METOA0B M NOATBEPXAEH ¢ nomoLubio MNLIP ¢
npanmepamu Ans BbISIBNEHWSA reHa atr (reHa JoMallHero xo3sainctea). MNonoxutenbHble n3onsaTtsl Obiny Ha 100%
YyBCTBUTENbHbI K @HTMOMOTMKAM, TakuM Kak LedTPUakcoH, NEHULUUANWH 1 BaHKOMULMH, 93% Obinu 4yBCTBU-
TenbHbl K XnopamdeHunkony, 83% — k aputpomunumHy, 13% — K TETPaLUKInHY.

3aknwoyeHune. Hawm gaHHble nokasanu BbICOKYH YacToTy MHduumMpoBaHust CI'B y 6epeMeHHbIX KEHLUMH U KX
HOBOPOXAEHHBIX. Heobxoaumo npoBoanTb 06513aTenbHbIA CKPUHMHT U NPOMNNaKTUYECcKoe NeYeHne, YTobbl cBe-
CTM K MMHUMYMY NOTEHUManbHO CMepTenbHbIe NOCNEACTBUA 3TOro 3abonesaHus.

KntoueBble crnoBa: CmpenmoKoKKU epynibi B, MonekynsipHoe 06HapyXeHue, KOToHU3ayusi 6epeMeHHbIX XeH-
WUH, KOJTOHU3aUUsi HOBOPOXOEHHBIX, Hy8CMEUMEIbHOCMb K MPOMUBOMUKPOGHbLIM npenapamam

Amuyeckoe ymeepxdeHue. lNepen yyacTveM Bce 6epeMeHHble XeHLUMHbI JOOPOBOMBLHO NoanuckiBany hopMy MH-
dopmmpoBaHHoro cornacus. MNpoTokon nccnegoBaHns o4oopeH ATMHECKUM KOMUTETOM BaBUMNOHCKOro TEXHUYECKOro
UHCTUTYTa TexHuuyeckoro yHnsepcuteta Anb-®ypat Anb-Aycart (npotokon Ne 8643/27/7 ot 24.09.2023).

BnazodapHocmsb. ABTOpPLI BbipaXatloT GrnarogapHoOCTb NaunMeHTaM, NpuHUMaBLLIMM y4acTue B UCCNENOBaHWUN, MEaU-
LMHCKOMY MepcoHany poaunsHoro goma Anb-3axpaa B BaBunoHne u nabopaHty r-Hy XacaHy Caagy Anb-Ampu 3a
NMoMOLLb B 3aBEpLUEHUN 3TON paboThbl.

HUcmoyHuk c,bu:-lchupoeaHun. ABTOpbI 3asABNSAIOT o6 OTCYTCTBUM BHELUHEro drHaHCUPOBaHUA NpU NPOBEAEHUN
nccneaoBaHus.

KoHgbnnukm uHmepecos. ABTOpbI [eKnapupyoT OTCYTCTBME SIBHbIX M MOTEHUManbHbIX KOH(MMKTOB UHTEPECOB, CBS-
3aHHbIX C Nybnukauuen HacTosILLen cTaTbu.

Ansi yumupoeaHus: Marhash A.D., Nabat Z.N., Abbas N.A. MonekynspHoe ob6HapyxxeHue Streptococcus agalactiae
y 6epeMeHHbIX XEeHLUMH U NPOLEHT BepTUKalbHON Nepeaadn ux HOBOPOXAEHHBIM B NMpOBUHLUMKM BaswnoH. XKypHan
mukpobuornoeuu, anudemuonoauu u ummyHobuonoauu. 2024;101(6):812-819.
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Introduction

Group B Streptococcus agalactiae (GBS) are nor-
mal inhabitants of the human gastrointestinal and gen-
itourinary systems. They are the primary cause of seri-
ous bacterial infections like neonatal meningitis, symp-
toms-free bacteriuria, Urinary tract infections (UTIs),
bladder infection, inflammation of kidneys and pelvis,
intra-amniotic infection (IAl), postpartum endometritis
and pre- and postpartum bacteraemia. It is a gram-pos-
itive, opportunistic, beta-haemolytic bacteria with pos-
sible complications. It also causes infections of surgical
wounds in pregnant women [1, 2]. By maternal rec-
tovaginal colonization, GBS causes a variety of prenatal
and maternal illnesses, consisting of infections in the
mother, stillbirths, premature births, as well as early and
late-onset sepsis in infants [3—6]. GBS-colonized moth-
ers run the risk of vertical transmission of these bacteria
to the newborn. It is one of the risk factors for early-on-
set sepsis in newborns [7]. This dynamic colonization
constitutes the highest infectious disease risk for new-
borns. Notably, reports from international literature
show that the rates of maternal GBS colonization were

6.5-36% in Europe [5, 6], 10-30% in North America [7,
8], 16.5-31.6% in African nations [9], and 1.4-36.7% in
South America, which includes Brazil [10, 11], Chile!,
Peru [12], and Argentina [13].

The first recommendations for women's intrapar-
tum antibiotic treatment to prevent GBS infection were
established in 1966 [12]. Following the introduction of
these treatments, the incidence of newborn GBS disease
was reduced by 80% in America [14]. According to rec-
ommendations from the CDC (Centres for Disease Con-
trol and Prevention)?, GBS can be diagnosed at 35-37
weeks of gestation using selective enrichment broth
culture; however, this is not always possible in poor-in-
come regions [5].

Maternal colonization with GBS is the greatest sig-
nificant threat for newborn early-onset disease (EOD)

' WHO. Number of infant deaths (between birth and 11 months);
2022. URL: https://who.int/data/gho/data/indicators/indicator-
details/GHO/number-of-infant-deaths

2 Verani J.R., McGee L., Schrag S.J. Prevention of perinatal group
B streptococcal disease: revised guidelines from CDC; 2010.
URL.: https://cdc.gov/Mmwr/preview/mmwrhtml/rr5910al.htm
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(from 0 to 6 days) [15]. In 1973, a single infant was born
to a GBS-infected woman from a group of 46 pregnant
mothers, and EOD was first recorded. Among the neo-
nates born to women with GBS infection, 2.17% were at
risk for EOD at the time intrapartum antibiotic prophy-
laxis (IAP) has been suggested for both microbiological
and risk-based screening in the United States [8]. Ac-
cording to the data from the World Health Organization
(WHO), there were 1601 new-born fatalities in Sri Lan-
ka in 2017, of which 0.04% were related to sepsis and
other infectious diseases [11]. The convenient use of an-
tibiotics and the detection of pathogens can further low-
er mortality rates in this population [15]. Consequently,
monitoring maternal pathogen colonization is a crucial
safeguard against infant infection. In 1980, the global
prevalence of maternal GBS colonization was 18%, the
Caribbean had a higher prevalence (34%), while Mel-
anesia had the lowest (2%). Similar colonization rates
(23%) were observed in North America, Europe, and
Australia; Comparatively, the incidence was slightly
higher in South Africa than in the Western nations, al-
though it was lower in East Asia (9%), South and South-
east of Asia together was observed around (14%), West
Africa (13%), and Central America (10%) [10]. The
lack of publications in East Asia, South Asia, Southeast
Asia, Western Africa and Central America may be the
cause of the subpar prevalence estimates from these lo-
cations [10].

Polymerase chain reaction (PCR) assays provide
an additional option for the quick identification of GBS
colonization [11]. The aim of our study was the isola-
tion of GBS strains and detection of the virulence gene
by molecular method from pregnant mothers and their
neonates, evaluation of the ratio of vertical transmission
from infected women to their neonates, and reduction of
the mortality and morbidity rates associated with GBS
infection by using appropriate prophylactic antibiotics
in Iraq, where neither screening for GBS nor an IAP
protocol existed until the beginning of this study.

Materials and methods

Study Design

A prospective cohort study was designed that in-
volved 300 pregnant women who were at 35 weeks or
more of gestation. Three hundred vaginal swabs were
taken before labor from all expectant mothers by the
gynaecologist and 60 swabs from neonates born to
GBS-positive women were taken shortly (to avoid con-
tamination from other sources) after birth in the deli-
very room, including neonatal swabs from three sites
(oral cavity, ear, and umbilicus). These neonates were
born healthy.

Inclusion and Exclusion Criteria

Pregnant women who were in the final weeks of
gestation (> 35 weeks) and were attending the Al-Zah-
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raa Hospital of Obstetrics in Babylon (Iraq) were in-
cluded in this study. This study excluded pregnant
women who took antibiotics within 10 days of delivery
and those who underwent caesarean surgery.

Bacteriological Identification of Isolates

All swab isolates from pregnant women and their
neonates were screened for the period from November
2021 to June 2022. It was done by incubating speci-
mens directly in the Todd-Hewitt Broth selective media
overnight at 37°C and subsequently subculturing them
on blood agar to select the proper colony. The colonies
were inspected and identified using the following cri-
teria: a narrow beta haemolysis zone, gram positive
coccli, bacitracin resistance, catalase negativity, sodium
hippurate hydrolysis positivity, and CAMP positivity,
in order to determine whether or not the plates con-
tained GBS organisms.

Molecular identification of isolates

Samples that were positive for GBS in the culture
method were sent for molecular detection after DNA
extraction using the bacterial DNA extraction kit Ge-
neaid (Taiwan). The primers and PCR steps used in
the experiment to amplify atr housekeeping gene are
listed in Table 1 and Table 2. 1 ul of each upstream and
downstream primer, 16 pl of nuclease-free water and
2 pl of extracted DNA were added to Master Mix to
total volume of 25 pl in each reaction. Electrophoresis
in a 2% agarose gel was used for detection of the PCR
amplification product.

Antibiotic susceptibility test
The CLSI-recommended Kirby—Bauer disc dif-
fusion technique with modifications on Muller Hinton
agar and 5% blood was used to conduct the antibiotic
sensitivity test [12]. In this method, antibiotics such as
ciprofloxacin, ampicillin, penicillin, chloramphenicol,

Table 1. Primer sequence for atr genes [16]

Gene Primer Sequence (5'-3') Size, bp

Atr F-5CAACGATTCTCTCAGCTTTGTTAA3' 780
R-5TAAGAAATCTCTTGTGCGGATTTC3'
Table 2. PCR programme
Steps Temperature, °C | Time, min Cycles

Initial denaturation 94 1.00 1
Denaturation 94 1.00
Annealing 55 0.75 30
Elongation 72 1.00
Final extension 72 10.00 1
Hold 4 7.00 1
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erythromycin, levofloxacin, vancomycin, tetracycline
and levofloxacin were used.

Statistical Analysis

Student t-test was employed for quantitative vari-
ables and Chi-squared test was performed whenever
available for binomial variables. P values less than 0.05
were considered to be statistically significant.

Results

The GBS colonization rate was 20% (60/300)
among three hundred pregnant women and 26.6%
(16/60) in neonates born of GBS-positive mothers
(Table 3). In this study, the youngest woman was
15 years old, and the oldest woman was 44 years old,
with the average age of participants being 28 years.
The various sociodemographic variables are shown in
Table 4 and Table 5. On comparing the variations in
GBS colonization rates between rural and urban resi-
dents, a statistically significant difference was found for
GBS colonization among GBS-positive women (78.3%
in rural residents versus 21.7% in urban residents;
p =0.015).

Table 3. GBS Isolates from Women and Their Newborns

Isolates Frequency Percentage Total
Pregnant women 60 20.0 300
Newborns 16 26.6 60

Table 4. Age, residence and parity of patients

Molecular detection of all GBS isolates

Conventional PCR was used to detect a specific
gene (atr) to confirm the bacteriological identification
of Streptococcus agalactiae. This gene had a molecu-
lar size of 780 bp in gel electrophoresis as shown in
Figure.

Antimicrobial sensitivity

The susceptibility of the isolates towards antibio-
tics is shown in Table 6. Based on the results of antimi-
crobial sensitivity, it was found that there is more than
one antibiotic capable of inhibiting the growth of this
bacteria, so they can be used as alternatives in the event
of a drug allergy in the patient.

M1 2 3 45 6 78 9 10 11 1213 NCPC

bp

1500
1000

500

100

Electrophoresis of PCR product for atr gene on agarose
gel. Lane M represents 100 bp DNA ladder, every lane
(1-13) except lane 7 represented positive results. Lanes
NC and PC represented negative and positive controls
respectively.

Variables

Culture result

Total p
negative (n = 240) positive (n = 60)
Age (mean + SD), years 28.44 +8.20 29.92 + 8.60 28.60 + 8.20 03
Range (15-44) (15-41) (15-44) ’
Urban n (%) 92 (28.4) 13 (21.7) 105 (100.0)
Residence 0.015*
Rural n (%) 148 (61.6) 47 (78.3) 195 (100.0)
1n (%) 26 (10.8) 7 (11.6) 33 (100.0)
Parity 2 (%) 64 (26.6) 15 (25.0) 79 (100.0) 0.2856
>3n (%) 150 (61.6) 38 (63.3) 188 (100.0)
Note. *Represent a significant difference at p < 0.05.
Table 5. Age groups of female participants
Culture
Age group, years Total P
negative, n (%) positive, n (%)
15-24 68 (28.4) 15 (20.0) 83 (27.7)
25-34 148 (61.6) 37 (61.1) 185 (61.6) 0.784
35-44 24 (10.0) 8 (18.9) 32 (10.7)
Total 240 (100.0) 60 (100.0) 300 (100.0)
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Table 6. Antimicrobial sensitivity of maternal and neonate
isolates

Sensitivity of GBS Isolates

Antimicrobial agent mothers neonates
(n=60), n (%) (n=16), n (%)
Penicillin 60 (100.0) 16 (100.0)
Ampicillin 60 (100.0) 16 (100.0)
Levofloxacin 55 (91.6) 15 (93.7)
Vancomycin 60 (100.0) 16 (100.0)
Tetracycline 8(13.3) 4 (25.0)
Ceftriaxone 60 (100.0) 16 (100.0)
Erythromycin 50 (83.3) 13 (81.2)
Chloramphenicol 56 (93.3) 15 (93.7)
Ciprofloxacin 58 (96.6) 16 (100.0)
Discussion

Due to the possibility of transmission from the
mother to the fetus throughout the pregnancy and the
postpartum period, resulting in serious illness or death,
research into maternal GBS colonization is crucial. The
effect of GBS infection is not restricted to childhood
only but may continue to adulthood and may lead to
dangerous neurological disorders. The prevalence of
GBS maternal colonization worldwide is variable be-
cause this prevalence depends on many variable factors
like hygienic conditions, socio demographic conditions,
sample population, diagnostic techniques, and others.
Our research is a conformational vertical transmission
study conducted in Babylon (Iraq). This is also the first
GBS cohort study that has been done in Babylon. 20%
of pre-delivery mothers and 26.6% of neonates born of
GBS-positive mothers were found to be colonized with
GBS. The colonization rate in mothers observed in our
study was comparable to the global data [8, 11].

The percentage of vertical transmission of GBS
from infected mothers to neonates in the present study
(26.6%) falls within the global report ranges. Compared
to other global publications, however, this fraction of
vertical transmission is lower than in studies conduct-
ed in Kuwait (35.5%), Bangladesh (38.0%) [17], China
(7.6-16.7%) [19-21], the United States (53.8%) [22],
and Eastern Ethiopia (53.8%) [23]. Other studies, such
as those conducted by A. Joachim ef al. in 2009 in Dar
es Salaam, Tanzania (8.9%) [24] and by M. Gizachew
et al. in Northwest Ethiopia was 10.4% [25], have shown
results lower than that in the current study. Our explana-
tion for this variation can be attributed to many reasons
such as sample size, techniques used in diagnosis, period
of stay in the delivery canal, premature rupture of mem-
brane, and prophylaxis treatment by mothers.

The high vertical transmission rate of GBS con-
tributes to substantial newborn and maternal morbidity
and fatality. Vertical transmission of GBS can be pre-
vented, hence healthcare practitioners and government
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officials must take this into account when developing
initiatives to reduce maternal and newborn mortality
[26]. Vertical transmission of GBS from a colonized
woman to her neonate has not been explored properly,
particularly in low income countries. A study investi-
gating the risk variables that could be linked to vertical
transmission would therefore help with the formulation
of prevention measures. In the present study, we found
that three maternal risk factors, mother work and ante-
natal care follow-up, were strongly associated with the
vertical transmission of GBS from asymptomatic colo-
nized mothers to their newborns. Women who had 4-5
ANC visits throughout their current pregnancy had a
20.9% lower risk of vertical GBS transmission to their
neonates [17]. According to several studies, GBS colo-
nization in pregnancy may be linked to a variety of fac-
tors including education, parity, mother's age, status of
marriage, occupation, and an elevated body mass index
[27, 28]. A substantial threat for morbidity and death
rate in neonates with early-onset GBS illness has been
linked to the colonization of the mother's birth canal.

This study showed statistically significant differ-
ences between GBS colonization in women in rural
areas compared to those in urban areas (78.3% for ru-
ral versus 21.7% for urban; p = 0.015). This data dis-
agrees with a study conducted in China by S. Li et al.
in 2018, which showed no significant difference be-
tween women residing in rural and urban areas [29].
The plausible explanation for this difference is a lot of
variables that make it easier for GBS to spread in rural
regions such as low educational status, lack of health
care facilities, and contamination from water and other
sources. Furthermore, in this study, the neonatal sam-
ples were taken from three sites to increase the chance
of GBS detection. The sample locations may influence
vertical transmission rates. According to a study con-
ducted in Pakistan [30], the risk of acquiring newborn
GBS infection was much higher in sites like abdominal
skin (53%) than in ear canals (18%). Furthermore, two
Turkish studies published in the same year found that
the rate of vertical transmission was 54.2% for three
sites (throat, ear canal, and umbilicus) and 15.2% for
two sites (throat and umbilicus) [31, 32]. In terms of
parity, the prevalence of GBS colonization in our study
was greater in more than three parities; the colonization
rate of GBS in relation to parity was the highest during
the reproductive years [33, 34]. The actual causes of
such variable colonization are unknown and require ad-
ditional research [35]. Thus, further research should be
conducted to analyze the association of parity of wo-
men with GBS colonization.

The majority (61.6%) of participants in this study
were between the ages of 25 and 34 years and had been
pregnant at least once. This data differed from a similar
study conducted by C. Turner et al. in 2012 on a popu-
lation of refugees along the Thailand-Myanmar border
in Southeast Asia, in which, most of the carriers were
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in their 20s [36]. These outcomes are similar to those of
C. Adware et al. from Cameroon in 2008 [37], P. Fou-
mane et al. in 2002 in Cameroon [38], A. Mengist
et al. in 2016 in Ethiopia [39], and N.M. Nkembe et al.
in 2018 [40], who reported the values to be 75%, 60%,
64%, and 65%, respectively. Our explanations for this
age range consist of two reasons, firstly, some women
delay pregnancy due to the presence of health issues
that prevent pregnancy at the start of a marriage, and
secondly, some married couples delay childbearing in
the initial years of marriage. In particular, each and ev-
ery GBS strain was susceptible to penicillin, ampicil-
lin, vancomycin, and ceftriaxone indicating that these
antibiotics could be used for preventative purposes.
The majority of isolates obtained from mothers were
sensitive to ciprofloxacin (96.6%), chlorampheni-
col (93.3%), levofloxacin (91.6%), and erythromycin
(83.3%). In 87% (50/60) of isolates, tetracycline re-
sistance was observed. In other nations such as Tuni-
sia (97.3%) [41] and Iran (96%) [42], tetracycline re-
sistance was extremely prevalent. Its use is currently
restricted since the emergence of resistance appears to
be linked to the extensive administration of antibiotics
[43] and efficient plasmid transfer [43]. Penicillin is the
drug of choice for treatment. In the case of penicillin al-
lergy and anaphylaxis, ampicillin or vancomycin might
be used as an alternative for treatment.

Nonetheless, the use of PCR to identify GBS and
other pathogenic bacteria is crucial. This technique is
considered a crucial method in the medical field, it is
utilized in a number of medical fields to identify clini-
cal diseases [44—48] and other dangerous genetic dis-
eases such as cancers [49-64].

Conclusion

According to our findings which have demonstra-
ted a high frequency of GBS infection in pregnant
women and their newborns, a mandatory screening test
for all pregnant women should be implemented, as well
as preventive medication should be provided, to avoid
the potentially fatal effects of this illness.
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