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of gestation in 2002 [2]. The CDC recommendation to 
screen pregnant women for GBS was to allow those with 
GBS colonisation to receive intra-partum antibiotics in 
order to mitigate the risks for developing neonatal sep-
sis [2]. Although the Royal College of Obstetricians and 
Gynaecologists (RCOG) also recommended risk based 
screening programme [3], the universal screening pro-
gram of GBS for all pregnant seeking antenatal care has 
been implemented in Hong Kong since 2012 [4]. Univer-
sal prenatal screening for GBS could assist health care 
providers to identify those pregnant women with GBS 
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Abstract
Background Group B Streptococcus (GBS) infection remains a leading cause of newborn morbidity and mortality. 
The study aimed to determine the adherence rate to the universal screening policy a decade after its introduction. 
Secondly, whether the timing of antibiotics given in GBS carriers reduces the incidence of neonatal sepsis.

Methods Delivery records at Hong Kong Baptist Hospital in 2022 were examined to retrieve antenatal and 
intrapartum details regarding maternal GBS carrier status, previous maternal GBS carrier status, antibiotic treatment, 
timing of treatment, neonatal condition at birth and whether the neonate had sepsis. Univariate statistics was used 
to assess the relationship between maternal GBS carrier and neonatal sepsis overall. Incidence of neonatal sepsis was 
stratified according to mode of delivery and timing of antibiotic.

Results The adherence rate to the universal GBS screening policy was 97%. The risk of neonatal sepsis was 5.45 
(95% CI 3.05 to 9.75) times higher in women who were GBS screened positive when compared to non-GBS carriers 
(p < 0.001). Amongst term neonates from GBS carriers delivered by Caesarean section, the risk of neonatal sepsis 
significantly decreased by 70% after antenatal antibiotic treatment (p = 0.041) whereas in term neonates delivered 
vaginally, the risk of neonatal sepsis decreased by 71% (p = 0.022) if intrapartum antibiotic prophylaxis was given 4 or 
more hours.

Conclusion Giving antenatal antibiotic treatment before Caesarean section or intrapartum antibiotic prophylaxis for 
4 or more hours before vaginal delivery may decrease the risk of neonatal sepsis in term neonates delivered from GBS 
carriers.
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colonisation so as to provide intra-partum antibiotics 
before delivery [5].

Several studies have now shown that a universal GBS 
policy is effective in decreasing newborn GBS [5, 6]. 
Recent publications showed that the adherence rate to 
the universal GBS screening ranges from as low as 65% in 
Greece [7] to 68.3% in Germany [8] to 89% in USA [9]. A 
previous study has reported that 81% of patients in Hong 
Kong would accept screening for GBS with 62% willing to 
pay [10]. However, the study was conducted prior to the 
initiation of the Hong Kong-wide universal GBS carrier 
screening policy in 2012. There has been no information 
reported to indicate the adherence rate to this universal 
screening policy.

The aims of the current study were to assess: firstly, 
the adherence rate to the universal GBS screening after 
implementation of the policy; secondly, whether the rate 
of neonatal sepsis increased in those with GBS carrier 
and lastly, whether the timing of antibiotic treatment 
affected the rate of neonatal sepsis.

Methods
Participants
This is a real-world study of all the maternities who deliv-
ered at Department of Obstetrics and Gynaecology of the 
Hong Kong Baptist Hospital between 1st January to 31st 
December 2022. The study was approved by the clinical 
and Research Ethics Committee of Hong Kong Baptist 
Hospital (CREC- 2024-01).

On the delivery admission episode, the attending obste-
trician or midwife completed a standardised medical his-
tory form to document maternal socio-demographics, 
past and current obstetric risk history, past and current 
medical history, whether GBS screening was performed 
and if so, the date of the screening, the screening result 
and any antenatal antibiotic treatment. After delivery, 
the nurses recorded whether intrapartum antibiotics 
were prescribed, the interval between prescribing antibi-
otics and delivery, mode of delivery, neonatal condition 
at birth, whether any neonatal investigations were done 
including C-reactive protein (CRP) blood tests, blood 
cultures and chest X-rays (CXR).

Neonates of mothers confirmed to be GBS carriers 
were managed according to departmental standard man-
agement protocol which is based on the American Acad-
emy of Pediatrics [5]. Under this protocol, neonates are 
assessed for signs and symptoms of GBS infection and/or 
neonatal sepsis. Neonates were diagnosed as having neo-
natal sepsis based on clinical evidence including apnea, 
respiratory distress, increased CRP, CXR and whether 
intravenous antibiotics were administered.

Statistical analysis
The statistical analysis was performed using the Statis-
tical Packages of Social Sciences for Windows version 
29.0 (SPSS, Illinois, USA). Continuous variables are pre-
sented as medians and Interquartile range (IQR) whilst 
qualitative data is presented as absolute frequency and 
percentage.

Gestational age was defined according to the last men-
strual period unless it was not consistent with that of the 
ultrasound estimation. In that event, the ultrasound date 
was taken as the actual gestational age. Relative timing 
of administration of intrapartum antibiotics to that of 
the time of birth was partitioned as being either < 4 h or 
≥ 4 h.

Contingency tables and chi-squared or Fishers Exact 
test were used to assess the association between the 
absence/presence of neonatal sepsis at birth and mater-
nal GBS carrier status, timing of intrapartum antibiotic 
before delivery, mode of delivery and maternal antena-
tal treatment for GBS. All statistical tests were two sided 
with p values < 0.05 considered statistically significant.

Results
There were 1553 maternities and 1565 births (including 
12 twin pregnancies) during the calendar year of 2022. 
1472 (94.72%) had antenatal screening for GBS with 
368 (23.70%) being screened positive. Amongst the 81 
(5.21%) women who did not have GBS carrier screening, 
29/1553 (1.87%) had a past history of GBS infection and 
were therefore managed and treated as carriers in their 
current pregnancy; 9/1553 (0.58%) were delivered pre-
term before carrier screening could be performed and 
43/1553 (2.70%) did not have screening. Overall, the 
adherence rate to the GBS universal screening policy was 
97.30% (1511/1553). Among the 1472 cases who had GBS 
screening, 86 cases had GBS detected before 35 weeks 
of gestation and 1 case had preterm delivery before 35 
weeks of gestation. In the remaining 1385 cases, there 
were 1191 patients (85.99%) who had GBS screening 
performed between 35 and 37 weeks of gestation. The 
number of women who delivered within 5 weeks of the 
GBS screening was 1336. Therefore, only 49 (3.53%) of 
the 1385 women had a screening to delivery interval of 
greater than 5 weeks.

Clinical neonatal sepsis was diagnosed in 57 (3.64%) of 
the 1565 neonates. All the cases of neonatal sepsis were 
diagnosed as early onset disease (EOD) within 3 days 
of birth, with 55 (96.49%) cases being diagnosed within 
48 h of birth. There were no confirmed cases of neona-
tal GBS infection from blood culture method. Table  1 
summarizes maternal socio-demographics, obstetrics 
complications, group B streptococcus status, obstetric 
history, birth and neonatal condition at birth according 
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to whether the neonate was diagnosed with neonatal sep-
sis or not.

Univariate analysis indicated that the risk of neona-
tal sepsis was 5.45 (95% CI 3.05 to 9.75) times higher in 
women who were GBS screened positive when compared 
to non-GBS carriers (p < 0.001). The risk is also greater in 
preterm delivery (p = 0.011). In further analysis, 9 cases of 
neonate from GBS carriers with preterm delivery were 
excluded.

Among 359 women (including 2 twin pregnancies) 
who were screened positive as GBS carriers and had 
term delivery, 122 had vaginal delivery and 237 had Cae-
sarean section(CS). Table  2 showed the risk of neonatal 
sepsis according to the timing of intra-partum antibiot-
ics given to GBS carriers during vaginal delivery at term. 
Intra-partum antibiotics were given in all 122 vaginal 
deliveries (all singleton pregnancies) and antibiotics were 
given ≥ 4  h before delivery in 88 women. The neonatal 
sepsis rate significantly decreased by 71% in this group of 

patients with a sepsis rate of 6/88 (6.81%) compared to 
those having antibiotics for less than 4 h before delivery 
8/34 (23.52%) (p = 0.022). However, antenatal antibiotic 
treatment before vaginal delivery did not decrease the 
neonatal sepsis risk, as 8 out of 60 patients who had ante-
natal treatment had sepsis, compared to 6 out of 62 with-
out antenatal treatment. (p = 0.580)

In the remaining 237 women (239 neonates) who had 
term CS, antenatal treatment with antibiotics was given 
to 99 (41.77%) women. Table  3 showed the risk of neo-
natal sepsis after CS of GBS carriers at term. Three out 
of 101 newborns (2.97%) were diagnosed with neonatal 
sepsis compared to 14/138 (10.14%) when their mother 
did not receive antenatal antibiotics treatment. There was 
a 70% decrease in neonatal sepsis and the difference was 
statistically significant (2.97% vs. 10.14%; p = 0.041).

Table 1 Maternal socio-demographics, obstetrics and neonatal factors associated with neonatal sepsis. Data are presented as 
medians (interquartile range) or as number (%)

No Neonatal Sepsis
(n = 1508)

Neonatal 
Sepsis
(n = 57)

P

Maternal age (years) 34 
(32.00–37.00)

35 
(32.00- 36.50)

0.267

Nulliparous 980 (65.51%) 35 (61.40%) 0.523
Gestational Diabetes 149 (9.88) 5 (8.77%)
GBS Screening Status < 0.001*
 Not done 76 (5.03%) 6 (10.53%)
 Screen Negative 1094 (72,54%) 19 (33.33%)
 Screen Positive 338 (22.41%) 32 (56.14%)
PPROM 27 (1.79%) 2 (3.51%) 0.345
Mode Delivery 0.078
 Vaginal 460 (30.50%) 23 (40.35%)
 CS 1048 (69.50%) 34 (59.65%)
Gestational age at delivery (days) 269 (266–274) 268 (265–276) 0.928
Preterm (< 37 weeks) 57 (3.78%) 6 (10.53%) 0.011*
Gender Male 795 (52.71%) 31 (54.38%) 0.805
Birthweight (g) 3000 

(2800–3250)
3000 
(2700–3200)

0.565

Apgar 5 min < 7 4 (0.26%) 0 (0.00%) 1.000
Abbreviations; GBS: Group B streptococcus; PPROM: preterm premature rupture of membranes

CS: Caesarean Section *Significant at p < 0.05

Table 2 Term neonate delivered vaginally from GBS carriers
Timing of Intra-partum 
antibiotics
< 4 h 
before delivery

≥ 4 h 
before delivery

Number of GBS carriers 34 88
Number of neonates with sepsis 8 (23.52%) 6 (6.81%)
Fisher-exact test (2 sided) P = 0.022*
Abbreviations GBS: Group B streptococcus;

*Significant at p < 0.05

Table 3 Term neonate delivered by CS from GBS carriers
Antenatal treatment
Yes No

Number of GBS carriers 101 138
Number of neonates with sepsis 3 (2.97%) 14 (10.14%)
Fisher-exact test (2 sided) P = 0.041*
Abbreviations CS: Caesarean Section; GBS: Group B streptococcus;

*Significant at p < 0.05
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Discussion
This study showed that the adherence rate of univer-
sal GBS screening was high (≈ 97%) in Hong Kong. Our 
data indicates that GBS screening acceptance amongst 
Hong Kong women has increased from the 81% reported 
in Chow et al. in 2013 [10]. A recent study performed in 
Greece showed the adherence rate was only 67% and they 
suggested that one of the possible explanations was the 
high CS rate [7]. However, in our study with a CS rate of 
69%, the adherence rate of universal GBS screening was 
high. It is important as the American College of Obstetri-
cians and Gynecologists (ACOG) has recommended that 
GBS screening should still be performed even in women 
with a planned CS, as a rupture of membranes could take 
place before planned birth [5].

The ACOG recommendation that universal GBS 
screening should be performed between 35 and 366/7 
weeks of gestation [2] was revised to 36 to 376/7wks in 
2020 in order to allow a five-week window for valid cul-
ture results to be reported and available, assuming that 
delivery would occur before 42 weeks of gestation [11]. 
However, In Hong Kong, there was no change in the 
guidelines and hence recommendations as to when GBS 
screening should be performed. In a real-world scenario, 
our data showed that under the present Hong Kong GBS 
screening policy, 3.55% of women did not have a cul-
ture result within 5 weeks of the GBS screening at time 
of delivery. Further study would be necessary to see 
whether changes to the timing of GBS screening in Hong 
Kong would improve it.

Our data and analysis indicated that the risk of neona-
tal sepsis was 3.6%. This is comparable to other published 
papers, which reported the risk of clinical neonatal sepsis 
ranging from 4.4 to 4.69% [12, 13]. 96.49% of the neona-
tal sepsis were diagnosed within 48 h. Our rate of neona-
tal sepsis within 48  h is consistent with 94.7% reported 
by Nanduri and colleagues in their multistate study [14]. 
There were no cases of late onset neonatal sepsis in our 
series. Late onset sepsis is known to be associated with 
the postnatal nosocomial or community environment, 
with the peak incidence reported to be between the 10th 
and 22nd day of life [15]. Within our local context, that 
would be after the baby had been discharged and under 
the care of their own paediatricians at other medical 
institution(s).

The risk for clinical neonatal sepsis was almost 6 times 
higher in those women who were screened positive com-
pared to non-GBS carriers. Although no positive group B 
streptococcus or bacterial culture was identified, all these 
neonates were found to have clinical features of neonatal 
sepsis and required antibiotic treatment. Therefore, GBS 
carrier screening did identity a high-risk group for neo-
natal sepsis. It is important to increase the compliance of 
GBS screening.

At the same time, we found that there was a variation 
in practice that existed with respect to whether antenatal 
antibiotic treatment is prescribed or not. It is also inter-
esting to note that antenatal treatment before caesarean 
section is associated with a lower risk of neonatal sep-
sis. Our study highlighted that despite current ACOG 
[5] and RCOG [3] guidelines not recommending ante-
natal antibiotic to eradicate bacteria, more than 40% of 
GBS carriers were still treated antenatally contrary to the 
current guidelines. The rationale for not giving antena-
tal antibiotic to GBS carriers in the current guidelines is 
that antenatal treatment does not reduce the likelihood 
of GBS colonization at the time of delivery. They usu-
ally quoted the couple study conducted by Gardner SE 
and colleagues [16]. This study was performed over 40 
years ago in only 40 patients, which reported that 67% 
of women remained colonised with GBS despite receiv-
ing penicillin antenatally. A later study by Bland et al. [17] 
showed that the recolonised rate was only 25% with no 
case of ‘heavy’ growth amongst antenatal treated women 
who were GBS carriers. Recent studies have shown that 
the risk of neonatal sepsis was dose dependent instead of 
a dichotomous relationship [18]. A randomized control 
trial published in 2008 showed that antenatal amoxycil-
lin reduced colonisation by 57% [19]. Even though all 
these studies showed that antenatal antibiotic treatment 
would decrease GBS colonisation rate, we believe one 
potential reason guidelines did not recommend the use 
of antenatal antibiotics was the worry of antibiotic resis-
tance. Furthermore, all these studies claimed that the 
risk of neonatal sepsis was not affected by the antenatal 
treatment. However, with all these three studies com-
bined, there were fewer than 150 participants and only 82 
treated with antenatal antibiotic. Therefore, studies with 
a larger sample size are necessary to determine the effect 
of antenatal treatment on the rate of neonatal sepsis.

Our analysis, however, would suggest that antena-
tal treatment is useful in decreasing the neonatal sepsis 
risk in CS, but not in the vaginal delivery group where 
the timing of intrapartum antibiotic is more important. 
Amongst GBS carriers who delivered by CS at term, the 
rate of neonatal sepsis was decreased by 70% in those 
receiving antenatal treatment, suggesting a potential ben-
efit. Our findings are especially important in countries 
that have very high neonatal sepsis rates, up to 16% [20].

The next question would be why antenatal antibiot-
ics treatment can decrease the risk of neonatal sepsis. 
Epidemiologic data have indicated the potential of pre-
labour invasion of the uterus by group B Streptococcus, 
and metagenomic analysis revealed the presence of group 
B Streptococcus in the placenta in approximately 5% of 
pregnant women at term before onset of labor and mem-
brane rupture. However, the determinants and conse-
quences of pre-labour invasion of the uterus by group B 
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Streptococcus are yet to be established [21]. The question 
of whether any other bacteria were involved and whether 
antenatal antibiotics treatment may help in this way need 
further studies to be determined. Further and bigger 
studies are also needed to clarify whether antenatal anti-
biotic should be given or not and if so, which ones and 
for how long.

Intrapartum antibiotics have been shown to be use-
ful in reducing neonatal GBS infection in both local and 
international studies. The introduction of universal GBS 
screening and intrapartum antibiotic treatment of GBS 
positive women in Hong Kong significantly reduced the 
incidence of early-onset neonatal sepsis (based on posi-
tive blood or cerebrospinal fluid) from 3.25 to 2.26 per 
1000 livebirths [6]. Our analysis confirms and supports 
the earlier study by Turrentine and colleagues that intra-
partum antibiotics should be administered for ≥ 4 h. Tur-
rentine and colleagues [22] reported that women who 
received intrapartum antibiotics for ≥ 4  h had a 65% 
lower rate of neonatal sepsis which is consistent with 
the 58% we observed in our present study. We therefore 
recommend that patients who are GBS carriers go to the 
hospital earlier if there is any sign of labour, so antibiotics 
can be given as soon as possible.

Strengths and limitations
The strength of our study was that it showed the compli-
ance rate of GBS screening in the setting where patients 
need to pay for the investigation. This study also included 
a larger number of GBS carriers receiving antenatal 
antibiotic treatment than the previous studies [16, 17, 
19]. Also, the colonisation rate of GBS in our study was 
23.7% which was compatible with both the 20% incidence 
reported in Hong Kong as well as internationally [6, 23]. 
Limitations of our study firstly included the retrospec-
tive nature of our study, which relied on the administra-
tive database and electronic records to identify women 
and neonates who had neonatal sepsis. Whilst we docu-
mented whether antibiotics were given or not, we were 
unable to ascertain which one was given, the gestation at 
which it started, the duration for which it was given and 
whether the course was completed before delivery. Sec-
ondly, we determined the presence or absence of neonatal 
sepsis based on clinical findings alone, which could have 
to led to overdiagnosis. The alternative to clinical diagno-
sis of neonatal sepsis would be the isolation of pathogens 
from neonatal blood or cerebrospinal fluid which is con-
sidered as a gold standard for the diagnosis of neonatal 
sepsis. However, culture is also unreliable due to low sam-
ple volume, low bacterial density, culture contamination, 
or suppression of bacterial growth after antibiotic admin-
istration [24]. The diagnosis of neonatal sepsis was based 
on clinical signs but symptoms can be vague, nonspecific 
and subjected to individual paediatrician interpretation. 

Thirdly, the number of maternities assessed in this study 
was relatively small, so additonal larger studies would 
need to be conducted to confirm our real-world obser-
vation. Lastly, ≈ 70% of women were delivered by CS, the 
vast majority of which were elective CS performed at 
the request of the mother. Hong Kong mothers seeking 
delivery by CS are more likely to be delivered in a private 
as opposed to a public medical institution and therefore 
have greater ability to pay which may potentially limit the 
generalisability of our findings.

Conclusion
In conclusion, our study demonstrated that neonates 
delivered from women who screened positive for GBS 
are at high risk of neonatal sepsis. Giving antenatal anti-
biotic treatment before Caesarean section or intrapartum 
antibiotic prophylaxis for 4 or more hours before vaginal 
delivery may decrease the risk of neonatal sepsis in term 
neonates delivered from GBS carriers.
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