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ABSTRACT 

Introduction: Streptococcus agalactiae (Group B Streptococcus, GBS) colonization 
among pregnant women is a significant concern due to its potential impact on 
maternal and neonatal health outcomes. This study aimed to assess the prevalence 
of Streptococcus agalactiae colonization among pregnant women at a High-Risk 
Antenatal Service of a Public Health Foundation and analyze associated pregnancy 
and neonatal events. Methods: This observational, descriptive, retrospective study 
analyzed 240 laboratory and medical records of a Health Foundation in Esteio/RS, from 
March 2015 to December 2018, searching for S. agalactiae screening and gestational 
and neonatal outcomes. Results: Most women were pregnant with a single fetus 
(97.1%), had no history of abortions (79.2%), were of white ethnicity (79.2%), and 
had an average age of 28 years. Streptococcus agalactiae colonization prevalence 
was 12.9%, with 83.9% receiving appropriate treatment. No association with other 
serological screenings was observed (cytomegalovirus, hepatitis, HIV, rubella, syphilis, 
and toxoplasmosis). Conclusions: The observed maternal GBS colonization prevalence 
aligned with regional rates. Understanding risk factors for GBS infections is crucial for 
developing prophylactic measures and emphasizing universal screening of pregnant 
women to prevent adverse outcomes for both mother and neonate.

Keywords: High-Risk pregnancy; antenatal care; Group B Streptococcus; Streptococcus 
agalactiae.

INTRODUCTION

Streptococcus agalactiae is characterized as an opportunistic bacterium, 
beta-hemolytic, belonging to Lancefield’s Group B, and pyogenic. It is classified 
into nine serotypes1,2. Its infections may be transitory, chronic, or intermittent, 
and it is associated with maternal, perinatal, and neonatal infections, which 
can be prevented through the identification and proper treatment of colonized 
pregnant women3.

The prevalence of Group B Streptococcus maternal colonization varies 
between 14.1% and 27.6% in Brazil4–8 and between 1.6% and 36% worldwide9–11. 
In Brazil, GBS screening was standardized in 2022 only for high-risk pregnant 
women, leaving out other pregnant women9; and the state of Rio Grande do 
Sul standardized universal screening in 20248. The culture exam is not readily 
available in laboratories associated with the Sistema Único de Saúde, and 
the identification of S. agalactiae serotypes is not performed for diagnostic 
purposes, limiting the real prevalence of this infection1,12.

Public strategies for diagnosing, preventing, and treating maternal and 
newborn complications caused by Group B Streptococcus infection are 
necessary for a more effective health program. Our study aims to describe 
a population attending the High-Risk Antenatal Service and their newborns, 
assessing the prevalence of S. agalactiae and exploring factors possibly 
associated with this colonization, along with their gestational and neonatal 
outcomes. Through this research, we aim to contribute to enhancing public 
health strategies implemented by the municipal health service and provide 
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new data regarding the prevalence of Streptococcus 
agalactiae colonization in this population.

METHOD

Ethical concerns
This research was conducted by reviewing medical 

records, including clinical and laboratory information 
available at the institution, without identifying the 
patients involved. Therefore, the requirement for 
informed consent was waived, and all researchers 
involved signed a Consent Form for the Use of Data.

Study Design and Population
Our study was characterized as observational, 

descriptive, and retrospective research with a 

quantitative approach, based on documentary sources 
and convenience sampling.

The study population consisted of all pregnant 
women assisted by the High-Risk Prenatal Service 
of the Public Health Foundation of Esteio/RS from 
March 2015 to December 2018 who had been tested 
for Streptococcus agalactiae. The Municipal Health 
Department referred all pregnant women to the High-
Risk Antenatal Service following their initial care at 
primary care health services.

Data collection
The information about pregnancy follow-up, 

comorbidities, laboratory data, SGB treatment, and 
newborns was obtained from the service’s medical 
and laboratory records. Figure 1 shows the flow 
diagram for data collection.

Figure 1: Flow diagram for data collection. 

The initial search retrieved 466 medical 
records of pregnant women attended by the 
High-Risk Prenatal Service during the established 
timeframe. From those, 226 were excluded due 
to the absence of GBS test for various reasons: 
the absence of laboratory data in the medical 
records (5 – 1.1%), premature birth (62 – 13.3%), 

service transfers (96 – 20.6%), abortions (13 – 
2.8%), evasions (46 – 9.9%), and postpartum  
women (4 – 0.8%).

The remaining records (N = 240) were related 
to pregnant women between 36 and 37 weeks of 
pregnancy who were tested for GBS. We collected 
and analyzed the data related to the S. agalactiae 
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test results, pregnancy and newborn characteristics, 
and GBS treatment.

It is essential to mention that the Streptococcus 
agalactiae test was performed during the antenatal 
consultation following the Guidelines of the American 
College of Obstetricians and Gynecologists and the 
swab samples were evaluated by an independent 
laboratory, according to the protocols described 
by Verani et al (2010) and Costa et al (2010)9,10,13. 
Briefly: all the collections were made by the same 
physician; women cannot have taken a bath or 
evacuated before the examination; the material 
was collected from the vaginal and endoanal 
cavity for better sensitivity; only one swab could be 
used; material inoculation in Todd Hewitt selective 
broth for 18 - 24 hours at 35 - 37ºC and subculture 
in Chromid ID Strepto B chromogenic medium; 
inspection after 24h for colony growth (if there is 
no growth, the plates were incubated for another 
24 hours and the final reading was performed 
in 48 hours); “Christie-Atkins-Munch-Petersen” 
CAMP test was done for all colonies suspected 
of S. agalactiae9,14. 

Statistical analysis
The results of qualitative variables were presented 

in absolute and relative frequencies, while quantitative 
variables were described using mean and standard 
deviation. The normality of the variables was 
assessed using the Kolmogorov-Smirnov Test. 

Group comparisons involving symmetric quantitative 
variables were evaluated using Student’s t Test, 
whereas variables with asymmetric distribution were 
analyzed using Mann-Whitney’s Test. We employed 
the Chi-Square or Fisher’s Exact Test for qualitative 
data when appropriate. The significance level adopted 
was set at p < 0.05.

Data was collected and stored using Microsoft 
Excel 2007®, and statistical analyses were performed 
using the Statistical Package for Social Sciences for 
Windows, version 25.0 software.

RESULTS

The Group B Streptococcus screening was performed 
on 240 (51.5%) pregnant women, among whom 31 
patients tested positive for Streptococcus agalactiae, 
while 209 were GBS-negative. Thus, the prevalence 
in the studied population corresponded to a 12.9%.

The analyzed sample and characteristics of pregnant 
women assisted in the High-Risk Prenatal Service are 
presented in Table 1. The average age and gestational 
age were 28 years (SD= 7.1) and 38 weeks + 4 days 
(SD= 1 day + 3 days), respectively. Arterial hypertension 
and advanced age were the most prevalent known 
characteristics (33.3% and 26.7%, respectively). 
Additionally, 17.9% experienced a previous miscarriage, 
and 56 patients had preterm labor (23.3%).

Table 1: Maternal characterization of the studied population and association with screening for Streptococcus agalactiae.

N (%) GBS Positive (%) GBS Negative (%)
P value

240 (100%) 31 (12.9%) 209 (87.1%)
Age (Years), mean ± SDb 28.4 ± 7.1 30.3 ± 6.4 28.1 ± 7.2 0.114

Number of non-HRPC consultations, 
median (IQR)a 7 (5; 9) 7 (5; 10) 7 (5; 9) 0.679

Pregnancy outcome (Weeks+Days), 
mean ± SDb

38w+4d ± 
1in+3d 38w+2d ± 1in+3d 38w+4d ± 1in+3d 0.311

Skin colorc

0.918
White color 190 (79.2%) 25 (80.6%) 165 (78.9%)

Black color 17 (7.1%) 2 (6.5%) 15 (7.2%)

Brown color 33 (13.8%) 4 (12.9%) 29 (13.9%)

Parityc

0.684

0 71 (29.6%) 9 (29.0%) 62 (29.7%)

1 69 (28.8%) 11 (25.5%) 58 (27.8%)

2 38 (15.8%) 6 (19.4%) 32 (15.3%)

3 or more 55 (22.9%) 5 (16.1%) 50 (23.9%)

Not informed 7 (2.9%) 0 (0.0%) 7 (3.3%)

Continues...
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Table 1: Continuation.

N (%) GBS Positive (%) GBS Negative (%)
P value

240 (100%) 31 (12.9%) 209 (87.1%)
Type of pregnancyd

0.599Simple 233 (97.1%) 31 (100.0%) 202 (96.7%)

Multiple 7 (2.9%) 0 (0.0%) 7 (3.3%)

Diagnosis of referral to HRPCc

Gestational diabetes 57 (23.8%) 6 (19.4%) 51 (24.4%) 0.696

Systemic arterial hypertension 80 (33.3%) 15 (48.4%) 65 (31.1%) 0.089

Hypothyroidism 51 (21.3%) 6 (19.4%) 45 (21.5%) 0.967

Advanced maternal age 64 (26.7%) 9 (29.0%) 55 (26.3%) 0.919

Obesity 42 (17.5%) 5 (16.1%) 37 (17.7%) 1

Other comorbidities 109 (45.4%) 14 (45.2%) 95 (45.5%) 1

Previous abortionsc

0.720
Yes 190 (79.2%) 26 (83.9%) 164 (78.5%)

No 43 (17.9%) 5 (16.1%) 38 (18.2%)

Not Informed 7 (2.9%) 0 (0.0%) 7 (3.3%)

Urinary tract infectionsc

0.195
Negative 152 (63.3%) 17 (54.8%) 135 (64.6%)

Positive 51 (21.3%) 10 (32.3%) 41 (19.6%)

Not informed 37 (15.4%) 4 (12.9%) 33 (15.8%)

Mode of deliveryc

1
Cesarean section 138 (57.5%) 19 (61.3%) 119 (56.9%)

Vaginal delivery 83 (34.6%) 11 (35.5%) 72 (34.4%)

Not informed* 19 (7.9%) 1 (3.2%) 18 (8.6%)

Adverse neonatal outcomesc

Premature labor 56 (23.3%) 10 (32.3%) 46 (22.0%)

Fetal death 1 (0.4%) 0 (0.0%) 1 (0.5%) >0.999

Without adverse neonatal outcomes 183 (76.3%) 21 (76.4%) 162 (77.5%)
aMann-Whitney’s test,bStudent’s t test,cChi-Square test, dFisher’s Exact test
*The delivery occurred in other hospitals or health institutions

Colonization positivity was not associated with 
age, number of consultations, gestational age at 
delivery, skin color, parity, type of pregnancy, or 
urinary tract infections.

There was no association of other serological 
screenings, such as cytomegalovirus, hepatitis, HIV, 
rubella, syphilis, and toxoplasmosis, with positivity 
for GBS.

There was no association between GBS colonization 
and the type of gestational outcome (birth via cesarian 
section or vaginal delivery).

Table 2 details the characteristics of the newborns, 
neonatal outcomes, and their association with GBS 
positivity. Notably, we observed a hospitalization 
rate of 22.6% in the neonatal intensive care  
unit for babies born to colonized mothers, with 
57.1% attributed to prematurity and 28.6% to 
neonatal sepsis.

Table 3 outlines the intrapartum treatments 
administered to pregnant women with a positive result 
for S. agalactiae, revealing a high rate of appropriate 
therapies (83.9%).
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Table 2:  Characterization of newborns in the population studied and association with Group B Streptococcus screening.

GBS screening test
P-valueN (%) GBS Positive (%) GBS Negative (%)

245 (100%) 31 (12.7%) 214 (87.3%)
Sexual newbornsc

0.750
Male 115 (46.9%) 14 (45.2%) 101 (47.2%)

Female 103 (42.0%) 15 (48.4%) 88 (41.1%)

Not informed 27 (11.0%) 2 (6.5%) 25 (11.7%)

Newborns weighing (Grams), mean ± SDb 3248.9 ± 515.6 3189,3 ± 541.9 3257.9 ± 512.3 0.506
Newborns in length (Centimeters), mean 
± SDb 48.4 ± 2.3 47.7 ± 2.3 48.6 ± 2.3 0.068

Newborns of head circumference 
(Centimeters), mean ± SDb 34.3 ± 1.7 34.6 ± 1.8 34.3 ± 1.7 0.332

Apgar 1st Minute, mean ± SDb 8.2 ± 0.9 8.1 ± 0.5 8.2 ± 0.9 0.695

Apgar 5th Minute, mean ± SDb 9.0 ± 0.8 9.0 ± 0.5 9.0 ± 0,8 0.626

Neonatal outcomed

0.064
No need for Neonatal Intensive Care 187 (76.3%) 20 (64.5%) 167 (79.9%)

Need for Neonatal Intensive Care 29 (11.8%) 7 (22.6%) 22 (10.5%)

Not informed* 29 (11.8%) 4 (12.9%) 25 (12.0%)

Diagnosis Neonatal Intensive Care Unitc N = 29 (100%) N = 7 (24,1%) N = 22 (75,9%)

0.611

Prematurity 13 (44.8%) 4 (57.1%) 9 (40.9%)

Hypoglycemia 2 (6.9%) 0 (0.0%) 2 (9.1%)

Sepsis 6 (20.1%) 2 (28.6%) 4 (18.2%)

Respiratory Dysfunction 8 (27.6%) 1 (14.3%) 7 (31.8%)
aMann-Whitney’s test,bStudent’s t test,cChi-Square test, dFisher’s Exact test
*The delivery occurred in other hospitals or health institutions

Table 3: Treatments used in pregnant women positive for S. agalactiae.

N (%)
31 (100.0%)

Type of treatment used in GBS-positive patients
None 3 (9.7%)
Childbirth via cesarean section 11 (35.5%)
Intrapartum antibiotic therapy 8 (25.8%)
Intrapartum antibiotic therapy + Childbirth via cesarean section 7 (22.6%)
Unknown treatment 2 (6.5%)

DISCUSSION

The variations in prevalence, rates, and risk 
factors for maternal and neonatal colonization 
by Streptococcus agalactiae can be attributed to 
regional differences and the distribution of serotyping 
and individual immunity. Until a few years ago, the 
absence of official recommendations from federal 
health authorities outlining guidelines and protocols for 

screening pregnant women for S. agalactiae in both 
national public and private clinics could have been 
contributing to these differences, hindering the selection 
of the most appropriate preventive strategies15,16. 
However, in 2022, Brazil’s Health Ministry released a 
guideline establishing the recommendations for GBS 
screening so that this scenario may be impacted in 
the following years9.
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In São Paulo, Função et al. (2013) reported that 
only 76.7% of women underwent screening for Group 
B Streptococcus17, while Szylit et al. (2020) found a 
prevalence of S. agalactiae colonization of 23.3% 18. 
The prevalence found in our study (12.9%) is similar 
to rates described in national and international 
literature4–7,10,11. It is important to note that one of 
the strengths of our research lies in the fact that 
prenatal screening has been deemed cost-effective 
when maternal Group B Streptococcus colonization 
rates exceed 10%19.

As described in the literature, our study did not 
find a clear correlation between colonization and 
gestational age, maternal age, socioeconomic status, 
or ethnicity3,20. Risk factors for GBS colonization 
commonly utilized in clinical practice are outlined in the 
American College of Obstetricians and Gynecologists 
guidelines. These include prematurity, very low birth 
weight, prolonged membrane rupture, intraamniotic 
infection, young maternal age, and maternal Black 
race9,21,22. Risk factors described by the Centers for 
Disease Control and Prevention include intrapartum 
fever, previous delivery of a baby with invasive GBS 
disease, and bacteriuria by S. agalactiae during the 
current pregnancy9,23. Additionally, diabetes mellitus, 
previous miscarriage, chorioamnionitis, premature 
detachment of membranes without a traceable cause, 
and meconium-stained amniotic fluid leading to 
preterm delivery are considered risk factors by some 
authors13,20–22. However, it is important to note that 
none of these risk factors demonstrated a statistically 
significant association with GBS colonization in 
our study.

The presence of pregnancy risk factors increases 
the risk of early-onset neonatal sepsis by 6.5 
times, and neurological deterioration in colonized 
newborns may reach 16%, or up to 30% if the patient 
subsequently develops meningitis24–26. However, 
identifying the population at risk of colonization 
remains challenging, as 25-30% of neonatal infections 
occur in newborns of mothers without known risk 
factors16. This scenario highlighted the need for new 
guidelines and studies on Group B Streptococcus 
screening to identify new correlations between 
comorbidities and unforeseen outcomes a priori, 
which were released in Brazil in 2022.

Before proposing a new diagnostic methodology, 
the local socioeconomic context, costs, and resource 
availability should be carefully considered. While the 
gold standard method of screening via swab and 
bacterial culture is reliable, it is also time-consuming. 
It may have a lower performance in identifying 
Positive Streptococcus agalactiae (3.8%) compared 
to techniques such as Polymerase Chain Reaction 
(17.7%) and Quantitative Polymerase Chain Reaction 
(29.2%). These alternative techniques provide results 
in considerably shorter timeframes and promote the 

rational use of antimicrobial prophylaxis, albeit with 
increased costs27,28, especially in high-risk pregnancies, 
in which there is a risk of premature labor before the 
test result is available. Therefore, the decision to adopt 
a new diagnostic methodology should consider the 
test accuracy, its cost-effectiveness, and feasibility 
within the local healthcare system.

Adequate chemoprophylaxis for all colonized 
pregnant women should ideally consist of at least one 
dose of intrapartum antimicrobial agents, primarily 
β-lactams, due to their transplacental transfer properties. 
Chemoprophylaxis should be administered a minimum 
of 4 hours before labor, or an elective cesarean section 
should be considered if the amniotic membrane is intact 
and there is no evidence of labor9,13,23. A high proportion 
of patients in our study received intrapartum adequate 
treatment for colonization by S. agalactiae (83.9%), 
which is a positive finding. However, it is concerning 
that 9.7% of patients did not receive adequate treatment 
and, in 6.5%, data regarding the treatment used were 
not available. This proportion of untreated patients could 
be due to a lack of a standardized Brazilian protocol in 
the therapeutic management of these patients during 
the period of analysis, which might be improved since 
the publication of a guideline for high-risk pregnancy 
in 20229.

Currently, there is a broad discussion surrounding the 
challenge of identifying more effective approaches for 
colonized patients, including the debate on the efficacy 
of intrapartum therapy29, universal screening30, and the 
emergence of antibiotic treatment resistance31. This 
prompts us to reevaluate the validity of screening and 
treatment practices described in the last decade10,32–34. 
It is worth noting that GBS infection might be widely 
underestimated, as more than half of positive newborns 
may not have detectable levels of the bacterium35. 
Moreover, the unnecessary use of antibiotic treatment 
may contribute to the development of more resistant 
strains36, negatively affect newborn microbiota37, 35, 
and lead to more extended hospitalization periods16. 
However, further studies are needed to increase the 
effectiveness of existing intrapartum treatments and 
improve prophylactic recommendations.

The development of vaccines targeting pregnant 
women holds promise for treating GBS, once the 
maternal IgG can pass through the placenta and 
immunize the fetus, inducing specific antibodies 
against the polysaccharide capsule36–39. However, 
this immunization method raises several questions, 
such as which serotype should be targeted, the 
feasibility of implementing vaccination on a global 
scale, defining the risk group eligible for vaccination, 
and establishing vaccination protocols39. These 
considerations must be addressed in developing 
and implementing effective vaccination strategies 
against Group B Streptococcus.
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There are few Brazilian studies on newborn morbidity 
and mortality caused by S. agalactiae, with estimates 
hinting at around 20% to 30%9,20. Although we did not 
observe an association between GBS colonization and 
gestational and neonatal outcomes, and considering 
that rate maternal colonization based on risk factors 
was described as considerably imprecise compared 
to intrapartum diagnosis9, one might suggest that a 
screening for GBS colonization in patients with low 
gestational age, preterm births or abortions could 
provide a more accurate prevalence in the population. 
In this way, a methodology with faster results could 
be effective to bring benefits regarding the rational 
use of antibiotics and the adequate diagnosis of 
sepsis in neonates.

Our study found similarities between the prevalence 
of colonization by Streptococcus agalactiae in the 
studied population and those found in other studies 
conducted in Brazil. However, no relevant associations 
were found between S. agalactiae colonization and 
socioeconomic, clinical, reproductive, gynecology-
obstetric, or newborn history in our population. A more 
comprehensive understanding of the profile of Group 
B Streptococcus colonized patients, as well as risk 
factors, and standardized screening and therapeutic 
measures, may improve the screening for this condition. 
The diagnostic and treatment improvement could 
make it more accessible to public health services 
and, consequently, to more vulnerable populations, 
enabling changes in public health policies.
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