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ABSTRACT

Objectives: To evaluate the association between maternal group B Streptococcus (GBS)
colonization in preterm birth and neonatal outcomes.

Materials and Methods: A single-center retrospective paired cohort study was conducted at
Chonburi Hospital, Thailand, from January 2014 to December 2024. Pregnant women admitted
with preterm labor and delivery who underwent recto-vaginal swab culture were included.
Pregnant women were categorized into two group based on GBS cultured status. Maternal
and neonatal outcomes were compared between group. For adjusted analyses, GBS-positive
mothers were matched 1:1 with GBS-negative mothers by year of recto-vaginal swab
collection and gestational age at delivery. Logistic regression was performed to identify
independent risk factors for neonatal sepsis in paired cohort.

Results: Among 3,895 women with preterm delivery, 114 mothers (2.9%) were colonized with
GBS, accounting for 123 neonates. In the unpaired analysis, neonatal sepsis did not differ
significantly between neonates born to GBS-positive and GBS-negative mothers (33.9% vs
36.5%, p = 0.556). The rate of stillbirth occurred more among GBS-positive mothers. In the
paired cohort of 114 matched maternal pairs and their neonates, maternal GBS colonization
was not independently associated with neonatal sepsis or other neonatal morbidities.
Multivariable analysis identified lower gestational age and birth weight between 1.5-2.5 kg
as an independent risk factors for neonatal sepsis.

Conclusion: Maternal GBS colonization in preterm birth was not an independent risk factor for
neonatal sepsis. Neonatal sepsis was primarily related to prematurity-associated factors,
while stillbirth was more frequent among GBS-positive mothers.
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Introduction

Preterm birth, defined as delivery before 37
completed weeks of gestation, is a leading cause of
neonatal morbidity and mortality globally. Approximately
13.4 million newborns were born preterm in 2020,
accounting for 9.9% of all births™. In Thailand, the
proportion of preterm births accounted up to 18% for
some provinces in 2023@. Preterm birth is also a major
cause of children under-five mortality, along with
intrapartum-related complications and infectious
diseases®. Preterm neonates who survive remain have
burdens from immediate complications such as
respiratory distress syndrome, intraventricular
hemorrhage, necrotizing enterocolitis and sepsis to long-
term disabilities.

Many risk factors have been associated with
preterm birth, including spontaneous preterm labor,
preterm prelabor rupture of membranes, delivery for
maternal or fetal indications, and higher-order multifetal
pregnancies. Almost half of preterm births are from
spontaneous preterm labor®. A study from tertiary
hospital in Northeast Thailand found that spontaneous
preterm birth accounted for up to 67% of all preterm
births®). Infection is one of the major causes of
spontaneous preterm labor and is also an important risk
factor for neonatal infection, particularly group B
Streptococcus (GBS).

GBS, a Gram-positive bacterium that colonizes
in the maternal genital and gastrointestinal tracts, is
known to contribute to adverse outcomes including
preterm labor, premature rupture of membranes
(PROM), and urinary tract infection. Vertical transmission
during pregnancy or delivery can result in severe
neonatal infections, including both early-onset and late-
onset sepsis®. These complications carry high risks of
morbidity and mortality in preterm infants whose
immature organ systems render them more vulnerable.

The clinical significance of maternal GBS
colonization has been supported by multiple studies
worldwide. A systematic review and meta-analysis
demonstrated that maternal GBS colonization increased
the risk of preterm birth by nearly two-fold™. Further
cohort studies in tertiary hospital in India and China
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showed significant associations with neonatal systemic
iliness, pneumonia, and sepsis® . Research in Europe,
nearly half of neonates diagnosed with invasive GBS
disease were found to have been born to colonized
mothers!'%. These findings suggest that maternal GBS
colonization is not only linked to preterm delivery but
also contributes to adverse neonatal outcomes.

Despite these global findings, data on the impact
of maternal GBS colonization specifically in preterm
births remains scarce in Thailand, and no published
study has emerged from Chonburi Hospital. Therefore,
this study aimed to evaluate the association between
maternal GBS colonization and neonatal outcomes,
including neonatal sepsis, among preterm infants in
Thailand, to provide crucial local evidence for prevention
and management strategies.

Materials and Methods

This study was a single-center retrospective
paired cohort study conducted at Chonburi Hospital. The
projected was approved by the Chonburi Hospital
Institutional Ethics Committee (reference number
32/67/R/h2). Pregnant women admitted to Chonburi
Hospital with a diagnosis of preterm labor and preterm
delivery (record as ICD-10 060.1) between January 1,
2014, and December 31, 2024 were included, provided
that medical records and follow-up data were available
in the electronic medical record system.

At our institution, universal antenatal screening
for GBS at 36%"-37¢" weeks of gestation is not routinely
performed. Recto-vaginal swab cultures for GBS were
obtained in women presenting with preterm labor who
had unknown GBS status or whose previous GBS
screening had been performed more than five weeks
prior to admission. The recto-vaginal swab was collected
at admission concurrently with investigations to identify
other potential causes of preterm labor, including
complete blood count and urinalysis. Intrapartum
antibiotic prophylaxis was administered to women with
preterm labor who progressed to the active phase of
labor, defined as cervical dilatation greater than 4-6 cm.
Ampicillin was used as the first-line antibiotic for GBS
prophylaxis. In women with a documented penicillin
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allergy, clindamycin was administered. When GBS was
isolated, antimicrobial susceptibility testing was
performed to confirm clindamycin sensitivity. The recto-
vaginal swab collection rate among women presenting
with preterm labor was nearly 100%.

We excluded patient who limited to obtain recto-
vaginal swab examination due to imminent delivery,
patient who threaten preterm labor but deliver term
neonate and patient who induction preterm delivery due
to maternal or fetal conditions.

Maternal data were extracted from medical
records and included age, nation, body weight, height,
gestational age at delivery, history of preterm, history of
abortion, multiple gestation, duration of membrane
ruptured to delivery, intrapartum antibiotic used, mode
of delivery, antenatal corticosteroid used, maternal body
temperature at admit, number of white blood cell in
complete blood count, and GBS status from recto-vaginal
swab culture.

Neonatal data were also extracted from medical
records and included gender, Apgar score at 1 and 5
minutes, birth body weight, length of stays, admission,
antibiotic used, and neonatal outcomes which were
neonatal sepsis (record as ICD-10 P00.82, P02.7, P36.0,
P36.1, P36.8, P36.9), suspected sepsis which diagnosed
from neonates who had clinical sepsis and received
antibiotic more than 48 hours, and congenital pneumonia
(record as ICD-10 P23.3, P23.9).

Preterm delivery was defined as delivery
occurring from gestational age of 24%” weeks or a birth
weight > 500 grams, up to 36%7 weeks of gestation(™.
Gestational age was determined based on the last
menstrual period (LMP) or ultrasound, according to
American College of Obstetricians and Gynecologists
(Methods for Estimating the Due Date, ACOG committee
opinion, Number700, May 2017("2,

Preterm labor was defined as regular uterine
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contractions leading to cervical change before a
gestational age of 37%7 weeks".

Recto-vaginal swab examination was performed
using a sterile swab and a Stuart transport medium. The
swab was first inserted approximately 2 cm into the
vagina and withdrawn, then subsequently inserted
approximately 1 cm into the anal canal. The swab was
then placed into the transport medium and sent to the
Chonburi Hospital laboratory for analysis (laboratory
code 50023-141).

Early-onset sepsis was defined as the presence
of clinical signs and symptoms of sepsis, including fetal
tachycardia, tachypnea, poor feeding, and temperature
instability, occurring within the first 7 days of life(™.

Late-onset sepsis was defined as clinical signs
and symptoms of sepsis occurring from 7 to 90 days of
age.

Suspected sepsis, according to the American
Academy of Pediatrics (AAP) guidelines, refers to the
management of neonates with suspected or proven
early-onset bacterial sepsis. If blood cultures are
negative, the infant is clinically well, laboratory values
are normal, the antibiotics may be discontinued after 48
hours.

Included patient and their neonates were
categorized into two groups based on GBS cultured
status: recto-vaginal swab culture positive for GBS, and
recto-vaginal swab culture negative for GBS. Then, the
two groups were matched (paired cohort study) by
variables including year of recto-vaginal swab culture
collection and gestational age at delivery, in a 1:1 ratio
using computer-generated matching. The sample size
calculation was shown below. Based on study by
Lakshmi® which report neonatal systemic illness 7
neonates in maternal GBS positive and 15 neonates in
maternal GBS negative group, a total of 220 neonates
was needed for 90% power with an alpha of 0.05.

n = sample size = 110 in each group, total 220

A z = statistic corresponding to level of confidence = 1.96

p1 = proportion of group 1 = 0.055, p2 = proportion of group 2 = 0.175
r = ratio = 1, alpha = 0.05, beta = 0.1

(calculated by STATA version 16.0)
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Incidence of neonatal sepsis among preterm
births with maternal GBS colonization, along with
neonatal intensive care unit admission rate, neonatal
Apgar scores, length of hospital stays were calculated
as the primary outcomes in the unpaired cohort. The
incidence of neonatal sepsis, suspected sepsis, and
congenital pneumonia were assessed exclusively in
live-born infants. Stillborn infants were not eligible for
neonatal sepsis outcomes and were therefore
excluded from neonatal morbidity analyses.

Subgroup analysis for maternal recto-vaginal
swab culture was performed to assess associations
with neonatal sepsis. After adjustment for potential
confounding variables through matching by the year
of recto-vaginal swab collection and gestational age
at delivery, neonatal outcomes were compared
between groups according to maternal GBS status in
the paired cohort as secondary outcomes. For
analyses of neonatal sepsis, only live-born infants
were included. Stillbirths were also excluded from the
multivariable logistic regression model for neonatal
sepsis.

Statistical analyses were performed using
STATA version 18.0 (StataCorp, College Station, TX,
USA). Continuous variables were presented as mean

+ standard deviation (SD) or median with interquartile
range (IQR), and categorical variables as number
(percentage). Between-group comparisons were
performed using the independent t-test or Mann—
Whitney U test for continuous variables, and the chi-
square test for categorical variables. Odds ratios
(ORs) with 95% confidence intervals (Cls) were
calculated to assess associations between maternal
GBS colonization and potential risk factors.
Multivariable logistic regression analysis was
conducted to evaluate independent risk factors for
neonatal sepsis in the paired cohort, with results
expressed as adjusted odds ratios (aORs) and 95%
Cls. Covariates included gestational age, neonatal
birth weight, intrapartum antibiotic administration,
corticosteroid use, duration of membranes rupture
before delivery, and maternal GBS status. A two-sided
p value < 0.05 was considered statistically significant.

Results

A total of 3,895 pregnant women with preterm
delivery and their 4,157 neonates were included in
this study. Among them, 114 mothers (2.9%) were
colonized with GBS and 3,781 mothers (97%) were
recto-vaginal swab culture negative for GBS. (Fig. 1)

Patient with preterm delivery
(n=3,895)
and their neonates
(n=4,157)

[ |
Maternal GBS Maternal GBS
culture positive culture negative

(N=114) (N=3,781)

\

v v v , v
Singleton Twin Singleton Twin Tripplet
(n=105) (n=18) (n=3,536) (n=474) (n=24)

\ \ \ |

{

Neonatal sepsis No infection Neonatal sepsis No infection
(n=40) (n=283) (n=1,455) (n=2,579)

Fig. 1. Enrolment chart.
N: maternal number, n: neonatal number, GBS: group B Streptococcus
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Baseline maternal demographics are
summarized in Table 1. Maternal age = 35 years
was more common in the GBS-positive group
compared with the GBS-negative group (49.1%
vs 39.6%, p = 0.041). The prevalence of
leukocytosis (WBC = 15,000 cells/uL) was

Table 1. Maternal demographics.

significantly lower in the GBS-positive group
(21.9% vs 33.2%, p=0.009). No significant
differences were found regarding nationality, body
mass index, gravida, multiple gestation, history
of preterm birth, abortion, mode of delivery, or
duration of membranes rupture.

Maternal demographics GBS positive, n (%) GBS negative, n (%) p value
(n=114) (n=3,781)
Nation 0.398
Thai 99 (86.8%) 3172 (83.9%)
Others 15 (13.2%) 609 (16.1%)
Age (years) 0.041
=35 56 (49.1%) 1498 (39.6%)
<35 56 (49.1%) 1498 (39.6%)
BMI (kg/m?) 0.451
> 30 26 (22.8%) 754 (19.9%)
<30 88 (77.2%) 3027 (80.1%)
Gravida 0.489
Primigravida 88 (77.2%) 3027 (80.1%)
Multigravida 46 (40.4%) 1649 (43.6%)
Multiple gestation 9 (7.9%) 245 (6.5%) 0.547
History of preterm birth 6 (5.3%) 346 (9.2%) 0.154
History of abortion 22 (19.3%) 752 (19.9%) 0.876
Gestational age (weeks) 0.492
2207 — 3387 46 (40.4%) 1648 (43.6%)
3407 — 3687 68 (59.6%) 2133 (56.4%)
Mean + SD. 33.38 +2.7 33.12+3 0.372
Mode of delivery 0.812
Vaginal 76 (66.7%) 2480 (65.6%)
Cesarean 38 (33.3%) 1301 (34.4%)
Complete blood count (cells/uL) 0.009
WBC = 15,000 25 (21.9%) 1255 (33.2%)
WBC < 15,000 87 (76.3%) 2424 (64.1%)

GBS: group B Streptococcus, BMI: body mass index, WBC: white blood cell

Of the 4,157 neonates, 123 neonates were
from GBS colonization mothers, 5 neonates were
stillbirth, and incidence of neonatal sepsis were
33.9% (p = 0.556). Neonatal demographics are
shown in Table 2. The distribution of birth weight,
gestational age, sex, and Apgar scores did not
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differ significantly between the two groups. The
rate of stillbirth was significantly higher among
infants of GBS-positive mothers (4.1% vs 1.3%,
p = 0.010).

Table 3 shows the subgroup analysis within
the GBS-negative mothers. 27.3% of GBS-negative
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mothers were culture-positive for organisms other
than GBS. The incidence of neonatal sepsis in these
subgroups was similar: 580 of 1,147 neonates
(50.6%) born to mothers with culture-positive for
other organisms versus 1,532 of 2,887 (53.0%)

Table 2. Neonatal demographics.

born to culture-negative mothers. These differe
nces were not statistically significant (p = 0.117).
In other words, detection of non-GBS organisms
in the mother’s culture did not significantly alter
the risk of neonatal sepsis in this cohort.

Neonatal demographics

GBS positive,
n (%) (n = 123)

GBS negative, p value
n (%) (n = 4,034)

Gender 0.868
Male 67 (54.5%) 2246 (55.7%)
Female 55 (44.7%) 1788 (44.3%)
Birth weight (kg) 0.074
>25 41 (33.3%) 1221 (30.3%)
15-25 70 (56.9%) 2088 (51.8%)
1-15 6 (4.9%) 487 (12.1%)
<1 5 (4.1%) 238 (5.9%)
Apgar score at 5minute 0.855
<7 12 (9.8%) 414 (10.3%)
>7 111 (90.2%) 3620 (89.7%)
Admission 0.159
PP 55 (44.7%) 1710 (42.4%)
SNB 36 (29.3%) 1037 (25.7%)
NICU 27 (22%) 1234 (30.6%)
Stillbirth 5 (4.1%) 53 (1.3%) 0.010
Neonatal sepsis 40/118 (33.9%) 1455/3981 (36.5%) 0.556
Clinical suspected sepsis 16/118 (13.6%) 657/3981 (16.5%) 0.395
Pneumonia 7/118 (5.9%) 172/3981 (4.3%) 0.399
GBS Group B streptococcus, PP Postpartum ward, SNB Sick newborn ward, NICU Neonatal intensive care unit
Table 3. Maternal recto-vaginal cultured profile and neonatal sepsis.
Rectovaginal swab culture Neonatal sepsis No sepsis OR (95% Cl) p value
n (%) (n = 2,168) n (%) (n = 1,989)
0.117

Positive for GBS 56 (2.58%)

Positive for other organisms 580 (26.7%)

Negative 1532 (70.6%)

67 (3.3%) 0.76 (0.53-1.09)

567 (28.5%) 0.92 (0.80-1.05)

1355 (68.1%) 1.13 (0.99-1.29)

GBS: group B Streptococcus, OR: odds ratio, Cl: confidence interval

In the paired cohort (114 GBS-positive vs 114
GBS-negative), maternal baseline characteristics
remained balanced. No statistically significant
differences were observed in maternal age, BMI,

VOL. 34, NO. 4, JULY 2026

gestational age, history of preterm history of abortion,
multiple gestation, mode of delivery, duration of
membranes ruptured to delivery, corticosteroid used,
maternal temperature and leukocytosis. (Table 4)
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Table 4. Maternal, neonatal characteristics and GBS colonization in paired cohort.

Maternal characteristics GBS positive GBS negative OR (95% Cl) p value
n (%) (n = 114) n (%) (n = 114)
Age (years) mean + SD 28.21 +6.33 26.79 £ 6.75 1.03 (0.99 - 1.08) 0.103
Nation Thai 99 (86.8%) 97 (85.1%) Reference
Others 15 (13.2%) 17 (14.9%) 0.86 (0.41 - 1.83) 0.703
BMI (kg/m2) mean = SD 26.46 + 4.96 26.22 + 4.99 1.01 (0.96 - 1.06) 0.714
Gestational age (weeks) mean = SD 33.38+2.7 33.77 +2.38 1(0.9-1.11) 0.985
History of preterm Yes 6 (5.3%) 6 (5.3%) NA 1
No 108 (94.7%) 108 (94.7%) Reference

History of abortion Yes 22 (19.29%) 29 (25.4%) 0.7 (0.37-1.31) 0.126
No 92 (80.7%) 85 (74.6%) Reference

Multiple gestation Yes 9 (7.89%) 8 (7%) 1.14 (0.37 - 3.52) 0.801
No 105 (92.1%) 106 (93%) Reference

Mode of delivery Cesarean 38 (33.3%) 27 (23.7%) 1.61 (0.90 - 2.88) 0.107
Vagina 76 (66.6%) 87 (76.3%) Reference

Duration of membrane ruptured to delivery median (IQR) 3.03 121 1(1-101) 0.55

(hours) delivery (hours) (0.08, 11.9) (0.13, 11.25)

Intrapartum antibiotic No 20 (17.5%) 13 (11.4%) 1.48 (0.67-3.26) 0.262
<4hrs 37 (32.5%) 46 (40.4%) 0.78 (0.44-1.38) 0.354
=4 hrs 57 (50%) 55 (48.2%) Reference

Corticosteroid* Incomplete 85 (74.6%) 92 (80.7%) 0.70 (0.37 — 1.31) 0.267

Complete 29 (25.4%) 22 (19.3%) Reference

Maternal > 38 4 (3.5%) 2 (1.8%) 2.04 (0.37 — 11.35) 0.417

Body temperature (oC) <38 110 (96.5%) 112 (98.2%) Reference

Complete blood count (cells/uL) WBC = 15,000 25 (21.9%) 38 (33.3%) 0.57 (0.32 - 1.03) 0.057

WBC < 15,000 87 (76.3%) 75 (65.8%) Reference
Neonatal characteristics GBS positive GBS negative OR (95% Cl) p value
n (%) (n = 123) n (%) (n = 122)

Gender Male 67 (54.4%) 73 (59.8%) Reference
Female 55 (44.7%) 49 (40.2%) 1.22 (0.73 - 2.02) 0.442

Apgar at 1 min <7 25 (20.3%) 26 (21.3%) 0.94 (0.50 — 1.74) 0.849

>7 98 (79.7%) 96 (78.7%) Reference

Apgar at 5 min <7 12 (9.8%) 7 (5.7%) 1.77 (0.67 — 4.67) 0.24

>7 111 (90.2%) 115 (94.3%) Reference

Birth body weight (g) mean = SD 2188.5 + 546.01 2169.18 + 584.73 1.01 (0.99 — 1.01) 0.789

Birth body weight (g) NICU 27 (21.9%) 34 (27.9%) 0.87 (0.62 — 1.22) 0.405

SNB 36 (29.2%) 34 (27.9%) 1.01 (0.75 - 1.35) 0.948
PP 55 (44.7%) 53 (43.4%) Reference

Stillbirth 5 (4.1%) 1(0.8%) 1.68 (1.15-2.46) 0.213

Length of stay (days) median (IQR) 6 (2, 19) 8 (2, 20) 1(0.98 - 1.01) 0.474

Antibiotic required Yes 60 (49.2%) 70 (57.4%) 0.71 (0.42 - 1.21) 0.178

No 63 (47.1%) 52 (42.6%) Reference
Neonatal sepsis Early onset 53/118 (44.9%) 66/121 (54.5%) 0.82 (0.63-1.06) 0.137
Late onset 7/118 (5.9%) 3/121 (2.5%) 1.45 (0.95-2.22) 0.178
Pneumonia Yes 7/118 (5.9%) 71121 (5.8%) 1.01 (0.59-1.74) 0.961
No 111/118 (94.1%) 114/121 (94.2%) Reference

GBS: group B Streptococcus, BMI: body mass index, WBC: white blood cell, NICU: neonatal intensive care unit, SNB: sick newborn ward, PP: postpartum ward, SD: standard deviation,

IQR: interquartile range, OR: odds ratio, Cl: confidence interval

*Complete course of corticosteroid was defined as administration of dexamethasone for promote lung maturity, consisting dexamethasone 6 mg IM every 12 hours for 4 doses, incomplete

course was defined as no dexamethasone administration or fewer than 4 doses
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Intrapartum antibiotic profile used are shown in
Table 5 which were similar between both groups. In
primary outcomes, neonatal baseline characteristic
included Apgar scores at 1 and 5 minutes, NICU
admission rate, length of stays, neonatal sepsis or
pneumonia were no statistically differences. However,
late onset sepsis cases were more frequent in
maternal GBS positive group (OR 1.45, 95%CI 0.95, 2.22,
p =0.178).

In multivariate logistic regression (Table 6), lower

gestational age and low neonatal birth weight were
independent risk factors for neonatal sepsis. Specifically,
gestational age < 34 weeks was associated with
higher sepsis risk (adjusted OR 0.56, 95%CI 0.43, 0.73,
p < 0.001). Infants weight 1.5-2.5 kg had increased
risk of sepsis (adjusted OR 3.13, 95%CI 1.40, 7.02,
p = 0.006). Maternal GBS colonization was not an
independent risk factor for neonatal sepsis in the
multivariate model (adjusted OR 0.59, 95%CI 0.29, 1.22,
p = 0.155). These findings are summarized in Table 6.

Table 5. Intrapartum antibiotic prophylaxis used in paired cohort.

GBS status

Appropriate IPA

Inappropriate/none

GBS positive GBS negative p value
n (%) (n = 114) n (%) (n = 114)
57 (50%) 55 (48.2%) 0.791
57 (50%) 59 (51.7%)

GBS: group B Streptococcus, IPA: intrapartum antibiotic

*Appropriate intrapartum antibiotic prophylaxis used in this cohort including ampicillin, clindamycin, cefazolin and ceftriaxone using duration = 4 hours before delivery.

Table 6. Logistic regression analysis of the risk factors for neonatal sepsis.

Factors Multivariate
Adjusted OR (95%Cl) p value

Age (years) 1.00 (0.95-1.06) 0.901
Gestational ages (weeks) 0.56 (0.43-0.73) < 0.001
Gestation

Single gestation Reference 1

Multifetal gestation 3.50 (0.59-20.87) 0.169
Birth body weight (kg)

>25 Reference 1

15-25 3.13 (1.40-7.02) 0.006

<15 4.81(0.43-53.23) 0.200
Duration of membrane ruptured to delivery (hours)

<18 Reference 1

>18 2.90 (0.92-9.14) 0.069
IPA used

>4 hrs Reference

<4hrs 1.49 (0.65-3.45) 0.348

No 0.91 (0.29-2.84) 0.874
Corticosteroid

Complete* Reference 1

Incomplete 0.90 (0.35-2.36) 0.835
GBS colonization

Negative Reference 1

Positive 0.59 (0.29-1.22) 0.155
Leukocytosis

WBC < 15,000 cells/uL Reference 1

WBC = 15,000 cells/uL 0.87 (0.37-2.02) 0.740

IPA: intrapartum antibiotic, GBS: group B Streptococcus, WBC: white blood cell, OR: , Cl:

*Complete course of corticosteroid was defined as administration of dexamethasone for promote lung maturity, consisting dexamethasone 6 mg IM every 12 hours for 4 doses, incomplete

course was defined as no dexamethasone administration or fewer than 4 doses
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Discussion

In this retrospective cohort study of preterm
deliveries, we found that maternal GBS colonization
was not an independently associated with neonatal
sepsis. The prevalence of maternal GBS colonization
in our population was 2.9%, which was lower than
the 10-30% reported in Western countries®, 11.1%
reported in southeast Asia™® and 19% of previous
research in Thailand®. Although the prevalence of
maternal GBS colonization in this study was lower
than that reported in population-based screening
studies, GBS status was based on microbiologically
confirmed recto-vaginal cultures. All results were
retrieved from the hospital laboratory database using
a standardized culture protocol and coding system,
ensuring reliable ascertainment of exposure status.
Therefore, while the prevalence may be
underestimated due to selective testing in preterm
labor. In our hospital setting, universal GBS screening
according to ACOG recommendations is not routinely
practiced. GBS cultures are mainly obtained from
women presenting with preterm labor, which may
partly explain the lower prevalence of maternal GBS
colonization compared with studies employing
universal screening.

When comparing maternal baseline
characteristics, women with GBS colonization were
more likely to be of advanced maternal age (49.1%
vs 39.6%, p = 0.041). Which was correlate with
previous study that older maternal age was risk factor
of maternal GBS colonization(®'®). Interestingly,
maternal leukocytosis was significantly more frequent
in the GBS-negative group than in the GBS-positive
group (33.2% vs 21.9%, p = 0.009). This paradox
may be explained by the fact that GBS colonization
typically represents asymptomatic carriage rather
than active infection, and therefore does not usually
trigger systemic inflammatory response. Systematic
review and meta-analysis showed that incidence of
maternal GBS disease was 0.38 per 1000
pregnancies!™®. Edwards et al®” reported that only
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0.1% of maternal GBS colonization developed
sepsis. In contrast, many GBS-negative mothers in
our cohort likely received intrapartum antibiotics for
obstetric indications such as prolonged rupture of
membranes, suspected chorioamnionitis, or maternal
fever. These conditions, may not unrelated to GBS,
are more likely to be associated with maternal
inflammatory changes and elevated white blood cell
counts. However, when reanalyzed in the paired
cohort, the difference in leukocytosis between GBS-
positive and GBS-negative mothers was no longer
statistically significant.

The incidence of neonatal sepsis was paradoxically
higher in the GBS-negative group compared with the
GBS-positive group (36.5% vs 33.9%, p = 0.556).
This finding contrasts with the study by Warrier et
al®, which was used for sample size calculation and
reported a higher proportion of neonatal systemic
illness among infants born to GBS-positive mothers.
One key explanation is the role of intrapartum
antibiotic prophylaxis (IAP). It is well-established that
administering IAP to GBS-colonized mothers
dramatically reduces early-onset GBS infection®". In
fact, widespread use of IAP has led to a steep decline
in GBS disease incidence worldwide. In our study all
indicated mothers in both groups received antibiotics
per protocol (Table 5), so the total rate of IAP did not
differ post-matching. Nonetheless, prophylaxis in the
GBS-positive group would have been specifically
targeted to the colonizing strain. In other words,
infants born to known GBS carriers benefited from
targeted IAP (usually penicillin or ampicillin) that likely
prevented many GBS transmissions. By contrast,
GBS-negative mothers by definition received no
GBS-directed prophylaxis (unless other indications
arose), leaving their infants susceptible to sepsis
from any pathogens present.

In contrast, neonatal sepsis in the GBS-
negative group may have been driven by non-GBS
pathogens. In the era of widespread GBS prophylaxis,
organisms such as Escherichia coli and other Gram-
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negative bacteria have emerged as leading causes
of early-onset neonatal sepsis, particularly in preterm
infants®. These pathogens are often associated
with ascending intrauterine infection, chorioamnionitis,
or prolonged rupture of membranes, conditions that
may not be fully prevented by GBS-directed
prophylaxis. The higher sepsis rate observed in the
GBS-negative group may therefore reflect the
contribution of non-GBS organisms rather than a
protective effect of GBS negativity itself.

However, this difference did not reach
statistical significance, and multivariate analysis
revealed that maternal GBS colonization was not an
independent predictor of neonatal sepsis (aOR 0.59,
95% CI 0.29, 1.22, p = 0.155). Rather, traditional
perinatal risk factors—including lower gestational
age and low birth weight—emerged as the strongest
determinants of neonatal sepsis, consistent with
established evidence in preterm populations®3 24,

Our subgroup analysis (Table 3) further
demonstrated that within the GBS-negative group,
mothers colonized with other organisms and those
with negative cultures exhibited incidence of neonatal
sepsis 50.56% and 53.06%, respectively. This pattern
likely reflects the multifactorial pathways of sepsis in
preterm infants. First, intrauterine inflammation can
cause neonatal sepsis even when maternal genital
tract cultures are negative. Villamor-Martinez et al@®)
reported that only 27.7% of histologic chorioamnionitis
had positive cultures. In other words, the majority of
placentas with inflammation yielded no bacteria on
cultures. Second, organisms such as Ureaplasma
and Mycoplasma are difficult to detect with standard
cultures but are strongly linked to neonatal sepsis®®
27). Third, the widespread use of intrapartum
antibiotics before GBS status is confirmed in women
presenting with preterm labor. This practice reduces
vertical transmission of GBS and early-onset sepsis,
narrowing between-group differences in neonatal
sepsis rates. A meta-analysis (14 studies, including
13 RCTs > 2,000 women) reported that neonatal
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GBS colonization was about 90% lower when
mothers received intrapartum antibiotics (relative risk
~0.10, 95% CI 0.06, 0.16)?® Finally, because of
intrapartum antibiotic prophylaxis in preventing GBS
transmission, Escherichia coli (E.coli) has surpassed
GBS as the predominant cause of early-onset sepsis
in preterm neonates®. Together, these factors
provide plausible explanations for higher neonatal
sepsis rate in maternal culture-negative group in our
study.

Despite the absence of a significant association
between GBS colonization and overall neonatal
sepsis, secondary outcomes revealed important
clinical concerns. The rate of stillbirth was significantly
higher among infants of GBS-positive mothers (4.1%
vs 1.3%, p = 0.01). This suggests that while GBS may
not markedly increase sepsis frequency in this study,
infection due to GBS carries a higher risk of severe
outcomes. Previous studies have shown GBS to be
a contributor to stillbirths®, and ACOG notes that
mortality from GBS early-onset disease is markedly
higher in preterm infants, reaching 19.2%©®.

Neonatal characteristics, including gestational
age, birth weight, sex, and Apgar score, were not
significantly different between GBS-positive and
GBS-negative groups.

Our multivariate regression analysis identified
lower gestational age and birth weight between 1.5-
2.5 kg as independent risk factors of neonatal sepsis.
These findings aligned with previous studies@®2430-32),
In a meta-analysis of observational studies, lower
gestational age was significantly associated with
early-onset sepsis (OR 1.31, 95% CI1 1.18, 1.44)E9 A
recent study in Thailand reported that maternal
clinical factors such as gestational age < 34 weeks
was also significantly associated with early-onset
neonatal sepsis in preterm neonates®. A systematic
review in Ethiopia found preterm infants had roughly
3.4-fold higher odds of neonatal sepsis than term
infants and low birth weight had 1.4-fold higher odds
than normal weight (= 2,500 g) infants®". Similarly,
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in a cohort of pregnancies with pre-ruptured of
membrane, neonates born before 37 weeks had
dramatically higher sepsis risk (OR 18.59) compared
to term infants®. While Guo L et al®® found very low
birth weight conferred higher risk of neonatal sepsis
(OR 3.79, 95%CIl 2.14, 6.73), our study also found
association risk but not reach statistical significance
(aOR 4.81, 95%CI 0.43, 53.23, p = 0.2).

Taken together, our study suggests that while
maternal GBS colonization is not an independent
predictor of neonatal sepsis, it remains clinically
important due to its association with increased of
stillbirth. Intrapartum antibiotics prophylaxis could
plausible substantially reduce early-onset GBS
disease but do not eliminate the overall burden of
neonatal sepsis, particularly in preterm populations
where multiple infectious and non-infectious risk
factors are present. This highlights the importance
of focusing not only on GBS screening and
prophylaxis but also on identifying and managing
other perinatal risk factors for sepsis, such as
prematurity and low birth weight.

Strengths of our study included the paired
cohort design and comprehensive maternal-neonatal
data collection. These features reduced confounding
and allowed comparison between groups.
Nonetheless, several limitations related to its
retrospective design should be acknowledged. Data
collection depended on the completeness and
accuracy of medical records, making some
discrepancy in data numbers, and the timing of recto-
vaginal swab culture could not be standardized.
Pathogen-specific data for neonatal sepsis were
limited, preventing confirmation of whether cases
were due to GBS or other organisms. Additionally,
details regarding the exact timing and dosage of
intrapartum antibiotics could not be fully standardized,
which may have influenced neonatal outcomes.

Conclusion
In this retrospective cohort of preterm
deliveries, maternal GBS colonization was not
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independently associated with neonatal sepsis.
Although the overall incidence of sepsis was
comparable between groups, the rate of stillbirth
occurred more among infants born to GBS-positive
mothers, underscoring the need for careful
surveillance in this population. By contrast, the
major determinants of neonatal sepsis were
classical obstetric risk factors—prematurity and
low birth weight—rather than maternal GBS status.
These findings emphasize the multifactorial nature
of neonatal sepsis and suggest that preventive
strategies should extend beyond GBS prophylaxis
to address broader perinatal risk factors.
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