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ABSTRACT

Group B streptococcus is a leading cause of serious
neonatal infections, such as congenital pneumonia,
sepsis or meningitis. In pregnant women the infections
due to group B streptococcus include urinary tract
infection, chorioamnionitis, endometritis and less
frequently pelvic thrombophlebitis or endocarditis.
Intrapartum antimicrobial prophylaxis to women who
are at increased risk for transmitting the infection to
their newborns is an effective prevention method.
Despite its effectiveness it has not been implemented
widely or consistently. Center for disease control
recommends use of one of two prevention strategies.
In the first strategy, intrapartum antimicrobial
prophylaxis is given to all women colonized with group
B streptococcus or who develop premature onset of
labor, prolonged rupture of membranes or intrapartum
fever. In the second strategy, intrapartum antimicrobial
prophylaxis is provided to women who develop
obstetric risk conditions without prenatal group B
streptococcus screening culture. A coordinated
approach among obstetricians and pediatricians is
needed to reduce the incidence of perinatal group B
streptococcal infections.
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INTRODUCTION

Group B streptococcus (GBS) or streptococcus
agalactiae is a gram-positive coccus that causes
invasive disease primarily in newborns, pregnant
women and adults with underlying medical conditions
(eg: diabetes, malignancy, HIV infection) (1).

Incidence of early and late neonatal infection is 3 and
1.7 per 1000 live births respectively (2,3). Maternal
infection is 4 times more frequent than neonatal
infection (4,5). Twelve thousand infants and fifty
thousand pregnant women in the United States are
estimated to develop GBS associated morbidity or
mortality annually (4). Mortality rate in premature and
term infants is 20 and 8% respectively (2). Permanent
neurologic deficit is not uncommon among survivors of
GBS meningitis. Thus it is essential to develop
strategies for prevention of this common and possibly
fatal perinatal infection.

Microbiology

Group B streptococci are frequently harbored in the
genitourinary and lower gastrointestinal tracts.
Colonization rate of pregnant women is 15-40 % in the
United States (2, 6-8). Uzuner et al and Gokalp et al
have reported that the genital colonization rate of
Turkish women is 10.1 % and 8.1 % respectively (9,

10).

Culturing both the lower vagina and anorectum and
using the selective broth media increase the detection
rate of the bacteria (2, 11). The selective broth medium
contains gentamicin (4-8 mg/ml) or colistin (10 mg/ml)
and nalidixic acid (15 mg/ml) to prevent the growth of
gram negative enteric bacilli and normal flora (2).
Procedures for culturing and processing of the cilincal
specimens are depicted in Table I. Rapid GBS antigen
assays performed on a vaginal swab have poor
sensitivity ranging from 20 to 60 %. Their reported
specificity is 98-99%, so if positive these tests are
reliable, but if negative further testing (anogenital
culture) is necessary (12, 13).
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Group B streptococcus colonization rates do not
change with trimester of pregnancy, but the duration of
carriage in individuals is unpredictable. The later in
pregnancy that cultures are performed, the better the
correlation with culture results at delivery. In one study,
prenatal cultures obtained within 5 weeks of delivery
had 100 % concordance with intrapartum culture
results (14).

Clinical Findings

Group B streptococcal infections are defined as early
or late onset depending on the time of onset of
infection. Early onset describes infections occurring
within the first week of life. Comparison of the clinical
findings of early and late onset infections is given in
Table II. Vertical transmission of GBS to neonates
occurs in 40 to 70 % of colonized women but only 1-2
% of their infants develop early onset disease (4).
Several obstetric, maternal and neonatal factors
increase the likelihood of early onset infections.
Gestation of less than 37 weeks, rupture of
membranes more than 18 hours before delivery, fever
during labor, heavy colonization of GBS in genital
cultures, GBS bacteriuria during pregnancy, history of
previously infected infant with GBS increase the risk of
sepsis by 5-35 folds (15). Complications of pregnancy,
labor and delivery are less common in the mothers of
infants with late onset disease than in those with early
onset infection. Studies indicate that late onset
disease can be acquired through either vertical or
nasocomial transmission but rarely from community
sources (16).

Group B streptococcus causes significant morbidity in
the pregnant women. Ledger and Baker reported that
11-21 % of febrile mothers had positive blood cultures
for GBS (2). These patients spiked a fever
approximately 12 hours after their labor and recovered
completely with appropiate antimicrobial therapy. On
the other hand some infants born to these mothers
developed sepsis and had significant morbidity and
mortality. Maternal fever can be the first sign of
bacteremia in these infants and they should be
followed closely.

Asymptomatic bacteriuria, cystitis or pyelonephritis is
seen in 6-8 % of pregnant women. Group B
streptococcus is the etiologic agent in 5-29 % of cases
(2). These patients' offsprings are at increased risk for
GBS colonization and bacteremia as well.

Prevention Strategies

Protective immunity in the newborn can be induced by
active or passive immunization or by eradicating
colonization of GBS from the mother and fetus by
chemoprophylaxis.
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- Immunization: Active maternal immunization may
prevent peripartum maternal disease and neonatal
disease by transplacental transfer or protective Ilg G
antibodies. Studies for vaccine development are in
progress (17). Even after an effective vaccine, infants
younger than 32-34 weeks gestation will still be under
risk because of reduced transplacental transport of
antibodies in premature infants.

- Chemoprophylaxis: Several studies have shown
that maternal colonization with GBS cannot be
eradicated by antibiotics before the onset of labor or
rupture of membranes, thus it is not likely to prevent
neonatal disease (18). On the other hand antepartum
oral antibiotic therapy is indicated for the women with
GBS bacteriuria. Women treated antenatally have
resolution of bacteriuria and less risk for preterm labor
but genital colonization is likely to persist (19).

Neonatal prophylaxis with parenteral ampicillin or
penicillin G at birth is ineffective, because the majority
of neonatal GBS infection are acquired in utero and
most infants are symptomatic at or within a few hours
of birth (20). Antimicrobial agents administered to
neonates although useful for treatment, are unlikely to
prevent the majority of GBS disease.

Intrapartum antimicrobial prophylaxis (IAP) is the most
likely method of preventing both early onset disease
and maternal lliness. The first study that reported
success in preventing early onset GBS disease in
neonates was done by Boyer and Gotoff in 1986 (21).
Several other studies showed that both neonatal
disease and postpartum maternal febrile illness were
substantially reduced by IAP. There are several
strategies for the use of IAP (5), (Fig 1,2). Estimated
impact of these strategies is shown in Table IlI.

Treating GBS infected newborns is more costly than
preventing the infection and well implemented
prevention programs can substantially reduce illness
and death resulting from GBS disease (5,22).

Prenatal screening at 26-28 weeks of gestation is not
recommended any more since the cultures performed
at that time may not reliably show colonization at
delivery (19).

An optimal prevention strategy currently is a
combination of routine prenatal screening for GBS
colonization at 35 to 37 weeks of pregnancy and
empiric management of those preterm deliveries that
occur before GBS culture is available. In this strategy,
since all GBS carriers will receive IAP, clinicians will
not need to wait for the development of intrapartum
risk factors in a GBS carrier (prolonge rupture of
membranes or fever). Intrapartum prophylaxis for most
women can therefore begin earlier, so that most GBS
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carriers will be administered antibiotics more than 4
hours before delivery or in time for adequate antibiotic
levels to be reached in amniotic fluid (19). By this
strategy almost 90 % of early onset GBS disease can
be prevented. Recommended regimens for
intrapartum antimicrobial prophylaxis are given in
Table IV.
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Management of newborn infants

The algorithm for management of infants born to
women receiving IAP is given in Fig 3. The gestational
age, the presence or absence of clinical signs of
sepsis, the number of doses of maternal
chemoprophylaxis before delivery are the important
factors that help in decision making. Routine

Table 1. Procedure for collecting and processing clinical specimens for GBS culture (11)

1 Obtain vaginal and anorectal swabs. A speculum should not be used for culture collection.

N

4 days at room temperature.

o 0w

for specific identification.

Place the swabs into a transport medium (eg: Amies'). The swabs in a transport medium will maintain GBS viability for up to

Remove the swabs from the transport medium and inoculate them into selective broth medium (LIM or SBM broth).
Inoculate selective broth for 18-24°. Subculture the broth to sheep blood agar plate.

After incubation for 18-24° on sheep blood agar plate, inspect and identify organisms suggestive of GBS.

Various slide agglutination tests or other tests for GBS antigen detection (eg: fluorescent antibody) may be used

Table 1l. Comparison of clinical findings of early and late onset GBS infections (2)

Early onset Late onset
- Onset of symptoms 20 hours 24 days
- Incidence of prematurity increased not increased
- Obstetric complications of mother frequent (60 %) rare

- Clinical involvement

sepsis (30-40%)

meningitis (60%)

meningitis (30%) bacteremia
pneumonia (30-40%) osteomyelitis

- Serotypes Type | (30 %) Type IIl (93 %)
Type 1l (30 %)
Type Il (40 %)

- Mortality 20% 10%

Table IlI. Estimated impact of several strategies for the use of IAP against early onset GBS disease (5)

prevention strategy

I Prenatal culture at 35-37
weeks' gestation. IAP for
preterm deliveries and all
GBS carriers.

Il. Prenatal culture at 26-28
weeks' gestation. IAP for
carriers who develop
intrapartum risk factors*

No prenatal cultures IAP
for all women with
intrapartum risk factors*

* Risk factors: fever
PROM
< 37 weeks' gestation

proportion of early
onset GBS disease

proportion of
deliveries receiving

prevented (%) IAP (%)
86 26.7
50.7 34
68.8 18.3
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Table IV. Recommended regimens for intrapartum antimicrobial prophylaxis for perinatal GBS disease (19)

Recommended

Alternative

If penicillin allergic;

Recommended

Alternative
RSt _ Qweirtgatmdin
CHnay<3/ ——
no4

sebforale

P apens CE@ Oher iriepatLyeridiin

4 Nul doiiu, incomplete, or results unknown

&) | IS

%’% i'—»

rars?

4 4
NoirrgatLpgdedsrextd

ANpghbsseddfchemist B3 vesswioeregie
deoqarnmaniticicnayfeartcket tredssgiodtregdadantzstiondinicl
dzios

Prevention strategy for early onset GBS disease using
prenatal culture screening at 35-37 weeks of gestation

(19

Fig. 1:

Qeirgatnpdlin® |
|

Prevention strategy for early onset GBS disease
using risk factors without prenatal culture screening
(19).

Fig. 2:
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Penicillin G5 mil iv load, then 2.5 mU iv every 4 hours until delivery
Ampicillin 2 g iv load, then 1 g iv every 4 hours until delivery

Clindamycin 900 mg iv every 8 hours until delivery
Erythromycin 500 mg iv every 6 hours until delivery

Miard 1R GS
A4S
_ & | brioad 0T
Rysdsse R eicad .o
FRYS)
SEKS
Céﬂiaﬂaga >
4" ; 35WEEKS
e <
N
SOIHS

* Includes CBC and differential, blood culture and chest radiograph if respiratory symptoms
A lumbar puncture is performed at the discretion of the physician.

Duration oftherapy will vary depending on results ofblood culture and CSF findings.

RE attiaatd

PSuggested approach for the management of
newborns with history of maternal IAP (19).

Fig. 3:

administration of antibiotics for all newborns born to
mothers who have received IAP is not recommended

(19).

Recommendations

1. One of the two prevention strategies against
perinatal GBS infection should be choosen and
implemented carefully.

2. Regardless of the prevention strategy used, women
with GBS bacteriuria during pregnancy should be
treated at the time of the diagnosis, they should
receive |AP as well.

3. Intrapartum chemoprophylaxis should be
administered to women who have previously given
birth to an infant with invasive GBS disease. Prenatal
culture screening is not necesary.

4. Iv penicillin G or ampicillin can be used for I1AP. Iv
clindamycin or erythromycin may be used for women
allergic to penicillin.
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5.

The gestational age, the presence or absence of

clinical signs of sepsis, maternal fever, prolonged
rupture of membranes or the number of doses of
maternal chemoprophylaxis before delivery are the
important factors that influence the management
decisions of these newborns whose mothers have

received 1AP.
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