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2020/2126). Medical records were accessed for 
demographic and clinical information related to 
labour and delivery.

During labour, double-vaginal swab was collected 
prior to antibiotics administration. One was sent  
for intrapartum culture (as per antenatal swab),  
while the other was processed as a point-of-care  
test, using Cepheid collection device as transport 
medium before being loaded into an Xpert GBS 
cartridge. The Xpert GBS PCR assay (Cepheid, 
Sunnyvale, CA, US) was performed using the  
Cepheid GeneXpert device, according to manufac-
turer’s protocol. Results were reported in the  
Cepheid GeneXpert software. Patients with positive 
antenatal GBS culture were covered with IAP as  
per hospital guidelines regardless of intrapartum 
results. Patients with negative antenatal GBS  
culture but positive intrapartum PCR result were 
offered IAP.

Continuous data were presented as mean± 
standard deviation (SD), while categorical data  
were presented as frequencies (percentages). 
Diagnostic measures were reported using sensitivity, 
specificity and area under the curve (AUC) from 
receiver operating curve with a 95% confidence 
interval (CI). Gwet’s AC1 agreement was reported 
between antenatal and intrapartum cultures, and 
between intrapartum culture and PCR. Sensitivity  
and specificity from antenatal culture and  
intrapartum PCR were compared using McNemar 
tests of paired design. All tests were two-sided,  
and P<0.05 was statistically significant. All analyses 
were performed in SAS version 9.4 software  
(SAS Institute, Cary, NC, US). 

Among 170 participants, 86 (50.6%) had positive  
and 84 (49.4%) had negative antenatal GBS culture. 
Their mean age was 30.6±4.6 years, mean body  

Dear Editor,
Group B Streptococcus (GBS) is a common genital 
and gastrointestinal tract commensal in healthy 
women. Vertical transmission of GBS may cause 
neonatal early-onset GBS disease (EoGBS), and this 
is prevented by intrapartum antibiotic prophylaxis 
(IAP). Notably, intermittent GBS colonisation,1 
coupled with long turnaround time of GBS culture, 
challenges the accuracy of conventional antenatal 
GBS screening in predicting carriage during labour, 
especially for those without prior antenatal GBS 
screening. Polymerase chain reaction (PCR) offers  
a rapid and accurate alternative, demonstrating 
98.5% sensitivity and 99.6% specificity, surpassing 
the 58.3% positive predictive value of antenatal 
culture screening in a retrospective study,2 resulting 
in the reduction of EoGBS from 1.01 to 0.21 per 
1000 live-births. This study aimed to compare the 
sensitivity and specificity of intrapartum GBS PCR 
to antenatal GBS swab culture, using intrapartum 
GBS culture as a reference for maternal colonisation 
status. 

This cross-sectional study from March 2021 to 
December 2021 in KK Women’s and Children’s 
Hospital included pregnant women aged ≥21 
years, ≥37 weeks’ gestation, with antenatal swab 
culture (COPAN M40 Amies Agar Gel Transystem, 
COPAN, US) for GBS broth culture collected  
within 5 weeks (window of validity as per American 
College of Obstetrics and Gynaecology)3 prior to 
delivery, and intact membranes with no leaking  
liquor at presentation. Those with spontaneous  
rupture of membranes, in labour <37 weeks’  
gestation, and who received antibiotics after 35  
weeks of gestation or  after routine antenatal GBS 
screening were excluded. Informed consent was 
obtained. This study is approved by the SingHealth 
Centralised Institutional Research Board (CIRB 
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Table 1. Detection of GBS status by antenatal culture and intrapartum PCR, compared to intrapartum culture as the reference standard.

Intrapartum culture

Positive Negative Total

Antenatal culture Positive 35 51 86

Negative 3 81 84

Total 38 132 170

Positive 33 25 58

Intrapartum PCR Negative 4 105 109

Total 37 130 167

GBS: Group B Streptococcus; PCR: polymerase chain reaction

mass index was 29.7±5.7 kg/m2, and mean  
gestational age at delivery was 39.1±0.9 weeks. 
Most were nulliparous (50.6%), without gestational 
diabetes (81.8%), and delivered vaginally (84.7%). 
None of the neonates developed EoGBS sepsis.  
The mean duration required for intrapartum PCR  
was 54±3 minutes.

The detection of GBS status by antenatal  
culture and intrapartum PCR was compared with 
intrapartum culture as the reference standard  
(Table 1). Antenatal culture and intrapartum 
PCR have sensitivities comparable to those of 
intrapartum culture at 92.1% (95% CI 78.6–98.3) and 
89.2% (95% CI 74.6–97.0), respectively. However, 
intrapartum PCR has a higher specificity of 79.6%  
(95% CI 71.7–86.1) compared to 61.4% (95%  
CI 52.5–69.7) for antenatal culture. AC1 (71.7%  
versus 40.8%), AUC (0.85 vs 0.77) and odds  
ratio (OR) (30.8 vs 16.1) of intrapartum PCR were 
also higher. Furthermore, the false positive rates  
of intrapartum PCR (19.2%, 25 of 130) were lower 
than those of antenatal culture (38.6%, 51 of 132). 

Three (1.8%) women had inconclusive PCR results, 
2 of which were antenatal and intrapartum culture 
negative, and 1 was antenatal and intrapartum  
culture positive. Six participants (3.5%) had  
discordant results. Intrapartum PCR did not detect  
the positive GBS colonisation status of 3 (1.8%)  
women determined by intrapartum culture.  
Another 3 (1.8%) women had a change in GBS 
status (from negative antenatal culture to positive 
intrapartum culture), 2 of whom were correctly 
identified as positive with intrapartum PCR.

There is increasing evidence supporting nucleic  
acid amplification tests for intrapartum GBS  
screening,4 due to higher sensitivity, specificity 
and rapid 1–2 hour turnaround time. The Cepheid  
Xpert GBS test used in this study is also the only  
in vitro diagnostic test that meets the criteria of  

Centers for Disease Control and Prevention for 
rapid intrapartum GBS testing without requiring  
24-hour Lim broth enrichment5 and has shown to  
have comparable results.6 In this study, intrapartum  
PCR demons-trated comparable sensitivity and 
superior specificity compared to antenatal culture,  
with higher AC1, AUC and OR. With a disease 
prevalence of 22% (38 of 170), despite the modest 
sample size of 170, this study achieves over 85% 
power to detect change in sensitivity from 50%  
to 75% using a two-sided binomial test and 100% 
power to detect change in specificity from 50%  
to 80% using a two-sided binomial test at the  
target significance level of 5%.

In this study, 51 (59.3%, 51 of 86) participants 
experienced a change in GBS status from positive 
antenatal to negative intrapartum GBS colonisation, 
which resulted in unnecessary IAP use for over half 
the participants. This overuse impacts maternal and 
neonatal microbiomes, affecting infants’ immune 
and metabolic functions,7 and increases treatment 
cost, which could potentially be used to offset  
any additional cost of PCR testing. Notably, PCR 
detected 2 of 3 women with negative antenatal  
GBS culture but subsequently positive intrapartum 
GBS culture, highlighting its potential in preventing 
missed opportunities for IAP.  

Admittedly, intrapartum PCR has limitations.  
Three (1.8%) participants had inconclusive PCR  
results, lower than similar studies reporting up to 
13.6% invalid results.8,9 This can be minimised by 
repeating the test, which has shown to increase  
success rate from 86.4% to 91.3%. Among 4 with 
negative intrapartum PCR but positive intrapartum 
culture, 3 had positive antenatal culture results, 
potentially missing the opportunity for IAP if they  
were screened with intrapartum PCR only. The  
presence of such discordant results is possibly 
due to sampling or processing errors.2,8 In 
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addition, we acknowledge that recto-vaginal swabs  
are recommended for GBS screening, instead 
of vaginal swabs, which was the routine practice  
in this centre due to cultural reasons. This  
may have affected the sensitivity of GBS detection. 
However, vaginal swabs were consistently  
used for the antenatal and intrapartum swab  
cultures and PCR. 

Intrapartum PCR has shown comparable  
sensitivity and superior specificity in detecting  
GBS colonisation. It provides an alternative strategy 
for the universal screening of GBS, especially in  
those who have missed out on antenatal  
screening.
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