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Group B streptococcal infections
during pregnancy and perinatal
consequences: What do we need to
determine more
than a bacteriological analysis?
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Abstract
Group B of streptococcal infection is responsible for maternal and fetal morbidity and mortality. Fetal consequences of streptococcal B infection may lead to puerperal sepsis, meningitis, encephalitis or pneumonia. Long-term consequences may determine neurological sequelae and mental disabilities, and very rare
are reported cases for the late death of the child. Maternal consequences of streptococcal B infection are
endometritis and sepsis. Universal screening and antibioprophylaxy during labour are safe and effective.
But, systematic intrapartum prophylaxis for carriers of SGB does not appear to have effects on long-term
complications. Also, systematic cultures in neonates do not appear to detect antenatally all carriers of
streptococcus B. Herein, we present the particularity of streptococcal infection in pregnancy that may contribute to further strategy. Better laboratory tests for identifying serotypes, genotypes and phenotypes must
be available, significantly to differentiate between dtreptococcal high- and low-risk regarding materno-fetal
consequences.Immunization remains a promising way to eradicate this infection.
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INTRODUCTION
The vaginal mycobiome in pregnancy contributes
to optimal fetoplacental functioning and is characterized by the predominance of Lactobacillus, Clostridiales, Bacteroidales, and Actinomycetales species (1).
Group B Streptococcus (Streptococcus agalactiae,
S.agalactiae, GBS) is a β-hemolytic Streptococcus, a
Gram-positive bacterium, that is also part of the commensal vaginal flora but produces imbalances in the
vaginal microbiota (1,2). GBS is present in about 1040% of the female population (3,4). The incidence of
streptococcal B infection in newborns is estimated at
0.53 per 1,000 live births (5). Neonatal group B streptococcal infection is responsible for severe manifestations that have been noted since the early 1960s
(6,7).
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These can cause early infection (first six days) when
the infection has occurred by ascendent vaginally or
may occur late (first three weeks) in the newborn.
Group B streptococcal infection is responsible for: puerperal sepsis, meningitis, encephalitis or pneumonia.
Long-term consequences may be responsible for the
neurological sequelae and mental disabilities, and very
rare are reported cases with for the late death of the
child. Also, vaginal colonization with GBS increases
the risk of 1.21 times for premature birth and intrauterine fetal death. Maternal vaginal colonization with GBS
is responsible for 1-4% of antepartum fetal deaths (8).
Almost 90% of cases of neonatal streptococcal B
infection occur within the first 24 hours, and the risk
of death is 2 times higher for early infection than for
late infection (5,9).
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Streptococcus B colonizes the digestive tract,
from where it can enter the rectum, cervix and vagina. The infection can be transmitted by fecal-orally
way, sexually or can cause infection of the amniotic
fluid, placenta, amnio-chorial and fetal membranes.
Colonization of the female genital tract (cervix
and vagina) has been reported for 18% of pregnancies worldwide (3).
The SGB culture from vaginal and/or anal area
test are offered towards the end of pregnancy, between 34 and 36 completed weeks of pregnancy.
A level III maternity hospital study in Bucharest
has reported 5.3% of pregnant women with streptococcal B infection (10).
Vaginal infection is often asymptomatic or can
cause urinary tract infection detected by urine culture
tests. Bacterial colonization is recurrent and may be
present in subsequent pregnancies (11).
Based on a statistical analysis of data on the severity of streptococcal infection in newborns, the
World Health Organization recommends universal
screening for pregnant women through cultures of
vaginal secretion and intrapartum prophylaxis of
those with vaginal colonization, or for those with risk
factors for fetal contamination (e.g. prolonged membranes rupture after 18 hours of labour), as well as
antibiotic treatment of urinary SGB infections in
pregnancy (12). Prophylactic treatment is empirical,
with intravenous administration of Ampicillin and
Gentamicin. The Romanian Society of Obstetrics and
Gynecology guidelines recommends antibiotic
prophylaxis based on risk factors or in the case of
labour that has ruptured membranes over 12 hours
(13), and in Romania, there are still doctors who recommended multiple antibiotics schemas during pregnancy.
No recognized authority recommends the treatment of vaginal colonization with Streptococcus B
during pregnancy, outside of labour. Antibiotics cannot sterilize the vagina and may cause antibiotic resistance and disturbances of the fetal microbiome
with long-term consequences on child immunity (1416).
The widespread use of antibiotic therapy in pregnancy has led to increased antibiotic resistance. A
Romanian study shows an increase in cases of erythromycin resistance in the population of pregnant
women with streptococcus B (17).
Instead, intrapartum prophylaxis with antibiotics
is widely used. A meta-analysis of 8718 cases of in-

fants SGB infection demonstrates that systematic intrapartum prophylaxis for carriers of SGB does not
appear to have effects on long-term complications.
Also, systematic cultures in neonates do not appear to
detect antenatally all carriers of streptococcus B (5).
Nevertheless, then, rightly, we wonder what other
strategies should be adopted to reduce fetal contamination?

STREPTOCOCCAL B STRUCTURE AND
IMMUNOLOGIC MECHANISM FOR
MATERNAL-FETAL COLONIZATION
There are ten serotypes of GBS based on polysaccharide capsule of 10 antigenic types (Ia, Ib, II, III,
IV, V, VI, VII, VIII, IX), which correspond with specific serotypes. Worldwide distribution of group B
streptococcus serotypes follow the same patterns and
are similar between geographical areas. In a systematic review, serotype III is founded in more than 50%
of all the infants isolates (including cultures, PCR or
serologies), followed by serotype Ia, II, and V. The
majority of late-onset disease and a high proportion
of early-onset disease with a high mortality rate in
neonates have been associated with serotype III
worldwide (18-20).
The polysaccharide capsule is the most important
virulence factor of S. agalactiae, and are implicated
in the mechanism of evading host defence (21).
The virulence of SGB can be explained by the aggressiveness of the bacterium and by the host response following infection. Animal models in rabbit,
monkey, and mouse investigated the role of cytokines
and the immune response after the vaginal bacterial
ascension and after various treatments (22).
Maternal and fetal pathological consequences depend on the response of the host represented by local
reactions in the vaginal, placental, amniotic fluid and
virulence of the pathogen.
The virulence of Streptococcus B can be explained by the particular structure that presents those
surface proteins, pili and cilia, with a role in the
mechanism of adhesion, invasion, which prevents the
host response. GBS is demonstrating to adhere to and
invade both chorionic and amniotic epithelial cells.
GBS induces the secretion of multiple cytokines and
defensins from placental membranes (TNF-α, IL-1α,
IL-1β, IL-6, and IL-8) (20).
GBS uses hyaluronidases (HylB ) to promote both
vaginal colonization and invasive disease. HylB, is
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an endoglycosidase that cleaves glycosaminoglycan
chains, such as hyaluronic acid (HA) into disaccharides (23). An important role in GDS aggressiveness
is played by hemolytic pigment (being hemolytic
β-Streptococcus B) and hyaluronidase. GBS may
produce extracellular membrane vesicles responsible
for the survival, virulence and dissemination of the
pathogens in the host . Extracellular membrane vesicles are supposed to disrupt feto-maternal barrier and
weaned placental membranes (24).
At the vaginal level, GDS aggression causes an
immune response mediated by neutrophils, mast cells
and macrophages. Inflammatory cytokines and
chemokines IL-1β, IL-6, IL-8, IL-17, IL-23, and histamine play an essential role in reducing GBS vaginal colonization and include. Recent studies have
shown that IL-17 and IL-17+ cells play an important
role in the clearance of a hyper-adherent and invasive
GBS strain from the vagina (25), suggesting that the
TH17 cells implicate in inflammatory response and
TH 17 differentiation pathway are important for controlling persistent GBS colonization.
Studies on Macaca nemestrina demonstrate that
choriodecidual GBS inoculation induces fetal lung
injury without intra-amniotic infection and preterm
labour (26). Fetal injury is not entirely dependent on
the bacterial invasion of fetal tissues. Fetal lung injury can also be caused by GBS-induced chorioamnionitis without bacterial invasion. But, increases in
immunological response manifested by the release of
amniotic fluid cytokines contribute to fetal lung injury, and dysregulation of fetal lung development
(25,27,28).
GBS contamination of the fetus in utero leads to a
multitude of adverse outcomes. This may affect multiple organs the lung, blood, liver, spleen and gastrovascular cavity. GBS contamination produces tissue
damage, inflammation, lung and brain injury. This
manifest as pneumonia, meningitis, sepsis, and even
can lead to fetal death. A significant observation is
that fetal tissue damage is not linked with bacterial
invasion; tissue damage has been observed in the
presence and absence of bacterial invasion, but only
consecutive to inflammation produced in the gestational tissues and amniotic fluid (24).
Early infection is thought to occur more due to
infection of amniotic fluid and chorioamnionitis.
Factors that would stop the ascending transmission
may be: cervical barrier, local immunity, and the
amount of hyaluronic acid at this level that may protect against infection (29).

Carey et al. demonstrate the role of hemolysin in
persistence and neutrophil accumulation. GBS strain
lacking the hemolytic pigment is a deficient vaginal
colonizer compared to wild-type GBS, due to the mobilization of neutrophils and rise in cellular defence
(30). However, GBS over-expressing the hemolytic
pigment was more readily cleared from the murine
vagina (31), likely due to an inflammatory response
with neutrophils accumulation and/or mast cell degranulation (28). GBS must achieve an optimum
level of hemolytic pigment production to survive and
avoid inflammation and subsequent clearance.
In addition to modulating vaginal colonization,
the hemolytic pigment permits GBS dissemination to
host niches outside the vagina and facilitates tissue
damage. It has been demonstrated that the hemolytic
pigment plays a role in GBS’s ability to traverse placenta. Hyper-hemolytic GBS strains lacking were
found to more readily invade amniotic epithelial
cells, cause amniotic epithelial cell barrier disruption, and penetrate placenta (32).
In a murine model of vaginal colonization, nonhemolytic GBS was less likely to disseminate or
cause fetal injury suggesting the hemolytic pigment
plays a role in GBS’s ability to pass the placenta into
the amniotic fluid (33). Also, for infants, higher expression of the hemolytic pigment founded in lung
tissues are correlates to higher toxicity (34).

QUESTIONS TO BE ANSWERED
Although 20 years ago, the complete genome sequence of Streptococcus agalactiae became available, the biological role of surface proteins (potential
virulence factors or targets for protective immunity)
was analyzed, we don’t find biological markers that
correlate with the severity of disease (35,36). Surprisingly, multi-locus sequence typing (MLST) of
GBS showed that most human carriage and clinical
isolates cluster is represented by five major clonal
complexes (CC) (CC1, CC10, CC17, CC19 and
CC23) (37).
Immunization remains a promising way to eradicate this infection. More than 20 years ago, GBS vaccine candidates and several multivalent capsular
multivalent conjugate vaccines had shown promising
safety and immunogenicity outcomes in phase I and
II clinical trials. However, the diversity of GBS types
remains significant challenges to the development of
broadly efficacious GBS vaccines (38-44).
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GBS β-hemolytic remains a global public health
issue consecutive to neonatal mortality and morbidity. New strategies to screen high-risk population and
to prevent vertical transmission need to be developed. Serological detection only of the presence or
absence of GBS is insufficient, serotype, genotype
and phenotype must be established, especially of the
forms that increase the invasiveness and virulence associated with pulmonary and cerebral tropism. One
of the remaining questions to be answered is about

the real value of actual screening in the third trimester of pregnancy and tests specificity.

CONCLUSIONS
There are multiple faces of GBS infection, and it’s
relation with maternal and fetal complication. Screening test by vaginal and rectal culture may be used,
and complementary laboratory findings may help
discriminate low- versus high GBS infection risks.
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