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INTRODUCTION

Group B Streptococcus (GBS or Streptococcus agalactiae) is an

encapsulated Gram-positive coccus that colonizes the gastrointestinal and genital tracts of 15
to 40 percent of pregnant women [1]. Although GBS colonization is asymptomatic in these
women, maternal colonization is a critical determinant of infection in neonates and young
infants (less than 90 days of age), in whom GBS is the most common cause of bacterial
infection [2]. Vertical (mother-to-infant) transmission primarily occurs when GBS passes
from the vagina into the amniotic fluid after onset of labor or rupture of membranes but can
also occur with intact membranes and during passage through the birth canal [3].
In the mid-1980s, randomized and controlled clinical trials demonstrated that intrapartum
intravenous administration of penicillin G or ampicillin to GBS carriers protected their
newborns from developing early-onset disease (ie, GBS infection at zero to six days of age)
[4-6]. Based upon this evidence, the Centers for Disease Control and Prevention published
updated guidelines for prevention of neonatal GBS disease in 2002 [7] and 2010 [8], and the
American College of Obstetricians and Gynecologists (ACOG) has taken on this role since
2019 [9]. The key intervention in these guidelines is intrapartum parenteral antibiotic
prophylaxis of women whose infants are at risk of developing early-onset GBS infection
because a maternal GBS culture was positive in the weeks before delivery or because of
maternal characteristics that increase the risk of early-onset GBS disease in their offspring.
Our approach is generally similar to the 2019 ACOG guidelines for prevention of early-onset
GBS disease, which will be discussed here. Medical organizations in several other countries
have also published guidelines. Some agree with the culture-based United States approach
(eg, France), some prefer the alternative risk-based approach (eg, United Kingdom), and
some allow for either culture- or risk-based identification of women suitable for intrapartum
antibiotic prophylaxis. (See 'Society guideline links' below.)
The microbiology, epidemiology, clinical manifestations, and treatment of perinatal and
adult GBS infections and the status of GBS vaccines are reviewed separately:
●(See

"Group B streptococcal infection in pregnant women".)

●(See

"Management of the infant whose mother has received group B streptococcal
chemoprophylaxis".)
●(See "Group B streptococcal infection in neonates and young infants".)
●(See "Group B Streptococcus: Virulence factors and pathogenic mechanisms".)

IDENTIFICATION OF PREGNANCIES AT INCREASED RISK FOR

EARLY-ONSET NEONATAL GBS

Early-onset GBS infection in the newborn

results from vertical transmission. Identification of pregnancies at increased risk for vertical
transmission plus appropriate intrapartum antibiotic prophylaxis can prevent early-onset
GBS disease. The mortality of early-onset GBS disease is 1 to 3 percent in term infants and 20
to 30 percent in preterm infants. (See "Group B streptococcal infection in neonates and
young infants", section on 'Outcome'.)
Our approach — We identify pregnancies at increased risk for vertical transmission using a
culture-based approach. The alternative is a risk factor-based approach for identification.
The culture-based approach to prevention of early-onset GBS involves performing routine
antepartum GBS vaginal and rectal cultures on all pregnant women and administering
intrapartum antibiotic prophylaxis to all colonized women. The risk factor-based approach
involves identifying intrapartum women with risk factors for early-onset GBS disease in the
neonate and administering antibiotic prophylaxis to these women (see 'Risk factor-based
approach' below). The problem with the risk factor-based approach is that many cases of
early-onset disease occur in infants of women who have no identifiable risk factors or in
whom risk factors are not identified in time to provide effective chemoprophylaxis.
The value of a culture-based approach, rather than assessment of risk factors, was best
demonstrated in a retrospective cohort study of deliveries in the United States from 1998 to
1999 [10]. Performing lower vaginal and rectal screening cultures at 35 to 37 weeks of
gestation (1996 Centers for Disease Control and Prevention [CDC] guidelines) and
administering antibiotic prophylaxis to GBS carriers were associated with a >50 percent
reduction in early-onset GBS disease compared with prophylaxis based upon the presence of
one or more maternal risk factors (adjusted relative risk 0.46, 95% CI 0.36-0.60). In fact,
almost one in five culture-positive women did not have risk factors for early-onset neonatal
infection and would not have received intrapartum antibiotic prophylaxis. Based primarily
on this study, but also on results from other observational studies, the American College of
Obstetricians and Gynecologists (ACOG) recommended screening cultures over risk-based
screening for GBS [9].
Subsequently, a 2020 meta-analysis of studies comparing universal screening, risk-based
protocols, and no policy found that [11]:

●Universal

screening was associated with a reduced risk for early-onset GBS
disease compared with risk-based protocols (0.3 versus 0.8 per 1000 births, risk
ratio [RR] 0.43, 95% CI 0.32-0.56) or with no policy (RR 0.31, 95% CI 0.11-0.84).
●Risk‐based protocols did not significantly reduce neonatal early-onset GBS
disease compared with no policy (RR 0.86, 95% CI 0.61-1.20).
●In studies reporting on the use of antibiotics, universal screening was not
associated with higher antibiotic administration rates compared with risk-based
protocols (31 versus 29 percent).
Culture-based approach — The 2019 ACOG guidelines recommend GBS rectovaginal
screening cultures for all pregnant women at 36+0 to 37+6 weeks of gestation, with the
following two exceptions [9]:
●Women with GBS bacteriuria during the current pregnancy
●Women who previously gave birth to an infant with invasive GBS disease
These exceptions are discussed in detail below. (See 'Exceptions' below.)
Cultures are performed near/at term because many women have transient or intermittent
colonization; thus, GBS colonization status in early pregnancy may not be predictive of status
late in pregnancy [3,12,13]. Cultures are performed at 36+0 to 37+6 weeks of gestation
because the results will be available before most women go into labor and are reasonably
predictive of GBS status for approximately five weeks, at least until 41+0 weeks. Therefore,
women who remain pregnant beyond their due date do not need to be recultured unless >5
weeks have elapsed since a previous negative culture. The negative predictive value of GBS
cultures performed ≤5 weeks before delivery is 95 to 98 percent but declines after five weeks
[13]. Between late pregnancy (35 to 37 weeks [1997 CDC protocol]) and onset of labor, GBS
colonization changed from negative to positive in 3.2 percent and from positive to negative
in 2.5 percent of women in a prospective population-based cohort study from Finland [14].
Women with GBS colonization should be informed of their culture results and the need to
call their obstetric provider as soon as labor begins or membranes rupture.
Exceptions
●GBS

bacteriuria in current pregnancy – Women with GBS bacteriuria any time in
the current pregnancy should routinely receive intrapartum antibiotic
prophylaxis, even if bacteriuria is treated and a repeat urine culture is negative;
therefore, they can be excluded from culture-based screening later in pregnancy.
The rationale for this recommendation is that GBS bacteriuria, especially at high
levels, is a marker of heavy rectovaginal colonization (the source of GBS
bacteriuria in these women), treatment of bacteriuria during pregnancy does not
achieve long-term eradication of rectogenital colonization, and the neonates of
women with GBS bacteriuria are at higher risk for early-onset GBS disease [12,1517].

It should be noted that most data on the risk for early-onset GBS disease among
infants born to women with GBS bacteriuria were derived from studies of GBS
bacteriuria ≥104 or ≥105 CFU/mL [15,16,18]; therefore, the benefit of
chemoprophylaxis in women with lower colony-count GBS bacteriuria is
unproven. In 2010, the CDC recommended that laboratories report GBS in urine
culture specimens when present at concentrations ≥104 CFU/mL in pure culture or
mixed with a second microorganism [8]. The CDC stated that it is unclear how
much additional disease would be prevented by screening for low colony-count
GBS bacteriuria and whether identification of low colony-count bacteriuria was
cost-effective.
Low-level bacteriuria is still reported by some laboratories. This author suggests
that woman with low-level bacteriuria undergo GBS rectovaginal culture
screening at 36+0 to 37+6 weeks of gestation and receive intrapartum antibiotic
prophylaxis based on these culture results. However, an alternative approach is to
routinely provide intrapartum chemoprophylaxis to women with any level of
bacteriuria during pregnancy. The latter approach is consistent with the CDC's
information sheet for clinicians, which states "we recommend that providers
manage all GBS positive urine cultures equally, regardless of colony count, and
consider any woman with a urine culture positive for GBS to be GBS positive for
that pregnancy" [19].
Although there is expert consensus that symptomatic or asymptomatic women
with GBS bacteriuria ≥105 CFU/mL during pregnancy should be treated according
to current standards for treating bacteriuria during pregnancy, the utility of
treatment at colony counts <105 CFU/mL is uncertain for the mother [20]. Some
clinicians favor treatment of low levels of bacteriuria to prevent urinary tract and
other sequelae (preterm delivery [21]), while others do not [22]. These issues are
discussed in more detail separately. (See "Group B streptococcal infection in
pregnant women".)
●Delivery of an infant with early-onset GBS disease in a previous pregnancy –
There is good evidence that previous delivery of an infant with early-onset GBS
disease is associated with a higher risk of early-onset disease in subsequent infants
[10,23-25]. For this reason, women with this history should routinely receive
intrapartum antibiotic prophylaxis and, therefore, can be excluded from culturebased screening.
Women with a history of a positive GBS culture in one or more previous
pregnancies, but no infant with early-onset GBS disease, should be cultured in
every pregnancy. Although a history of GBS colonization in a prior pregnancy is a
risk factor for colonization in subsequent pregnancies [26-28], 50 to 60 percent of
these women are not colonized in a subsequent pregnancy [28,29].
Procedure for obtaining GBS cultures — Ideally, swabs for culture should be obtained before
digital examination or use of lubricants [30,31]. Both the lower vagina (vaginal introitus) and

rectum (insert swab through the anal sphincter) are sampled to achieve maximum sensitivity
[32]. Either two swabs (one for each site) or a single swab can be used. The specimens may be
obtained by either the health care provider or by the patient herself after appropriate
instruction; studies have shown equivalent sensitivity [33-35]. Some women prefer selfsampling, and some physicians find it increases office efficiency.
A speculum should not be used to obtain the vaginal swab specimen. Sites other than the
vagina and rectum (ie, cervical, periurethral, perianal, perirectal, or perineal) should not be
sampled as they are less sensitive for detection of GBS and add to the cost.
The swab(s) should be placed promptly into non-nutrient transport media (eg, Amies or
Stuart's without charcoal) and transported at room temperature (in temperate climates) or
refrigerated [36]. The swab(s) are then transferred to a selective enrichment broth at a
laboratory experienced in the isolation of GBS, incubated overnight at 37°C, and subcultured
onto blood agar plates. Use of selective enrichment media substantially improves detection of
GBS by enhancing GBS growth and preventing overgrowth of other organisms that may
mask growth of GBS. ACOG guidelines include detailed steps for isolation and proper
identification of the organism [9]. Cultures require 24 to 48 hours to show positive results, so
it takes 48 hours to definitively exclude GBS.
Susceptibility testing is not necessary in most cases because GBS isolates with confirmed
resistance to penicillin, ampicillin, or cefazolin have not been observed [37]. For patients
with positive GBS cultures who have a serious allergy to penicillin and are candidates of
intrapartum antibiotic prophylaxis, the laboratory should test for sensitivity to clindamycin.
To ensure that this occurs, laboratory requisitions for urine, vaginal, and rectal cultures from
pregnant women with serious penicillin allergy should be marked as such. (See 'Patients with
penicillin allergy' below.)
Incidental findings noted on culture report — Some laboratories report non-GBS organisms
identified in GBS screening cultures. In the only available study, group
A Streptococcus (GAS) was present in 0.03 percent of rectovaginal cultures from pregnant
women [38]. The maternal-fetal-neonatal attack rate of GAS in this setting is unknown
(described in case reports [39,40]). It is probably rare because the annual incidence of
invasive GAS infection in postpartum women has been estimated to be 6 per 100,000 live
births in the United States [41].
We and others believe there is no clear role for preemptive treatment of asymptomatic GAS
colonization identified in the course of routine prenatal care (see "Pregnancy-related group A
streptococcal infection", section on 'GAS screening in pregnancy'). Opinions about
management of these pregnancies vary among infectious disease experts (see "Pregnancyrelated group A streptococcal infection", section on 'GAS screening in pregnancy'). As an
example, a 2012 guideline for prevention and control of GAS infection in acute health care
and maternity settings in the United Kingdom stated "pregnant women who are found to be
infected with or carrying GAS prior to hospital admission should be treated at the time and

have this clearly documented in the maternity notes" [42]; this was an ungraded "good
practice point" based on the clinical experience of the guideline development group.
Consultation with an infectious disease expert may be helpful, such as in a pregnant or
postpartum woman with the incidental finding of GAS on routine GBS screening culture
plus risk factors for pregnancy-related GAS infection or patients with suspected GAS
infection. (See "Pregnancy-related group A streptococcal infection", section on
'Diagnosis' and "Pregnancy-related group A streptococcal infection", section on 'Treatment'.)
Risk factor-based approach — As discussed above, this is not the preferred approach; the
culture-based approach is preferred.
The risk factor-based approach is based on the presence of certain characteristics that are an
indirect means of identifying women whose infants are at increased risk of developing earlyonset disease. These risk factors can be used if culture-based screening has not been
performed to identify women who should receive antibiotic prophylaxis in labor to reduce
the risk of having an affected infant [43-48]:
●Intrapartum fever ≥100.4°F (≥38°C)
●Delivery before 37+0 weeks of gestation
●Rupture of membranes ≥18 hours
●Previous delivery of an infant affected by GBS disease
●GBS bacteriuria in the current pregnancy
Mathematical modeling suggests that these risk factors classify 25 to 30 percent of
intrapartum women as at risk of GBS colonization, a prevalence similar to that predicted by a
culture-based approach [49,50]. However, a study that compared the risk-based approach
with a culture-based approach for identifying women for intrapartum antibiotic prophylaxis
found that nearly 50 percent of women who delivered infants with early-onset GBS disease
had none of these listed risk factors [10].
In patients with a negative GBS culture within the previous five weeks, the presence of
prolonged rupture of membranes does not override the negative culture results, and GBS
prophylaxis is not indicated in this setting. Appropriate antibiotic therapy would be
indicated if the patient develops an intrapartum fever as this is a sign of maternal clinical
infection.
Use of rapid diagnostic tests — Nucleic acid amplification test (NAAT) methodology
amplifies DNA or RNA sequences using various techniques, such as polymerase chain
reaction. NAATs for GBS are commercially available and can provide results in less than two
hours from the time the specimen is received by the laboratory if the specimen is tested
immediately.
These tests have not been universally adopted because of factors such as cost and inability to
perform susceptibility testing, and they have a lower sensitivity than standard culture unless
an 18- to 24-hour incubation step in selective enriched broth media is performed before
NAAT. Compared with standard culture with selective broth media, the sensitivity of

NAATs performed on nonenriched samples ranges from 62.5 to 98.5 percent and 92.5 to 100
percent when performed on enriched samples (but use of enriched samples takes more time,
reducing the major advantage of NAAT) [8]. Test failure rates of 7 to 10 percent have also
been reported [9].
We believe that the benefits and limitations of currently available rapid NAATs do not
support their use as a replacement for antenatal culture- or risk-based assessment of
intrapartum women with unknown GBS status. Therefore:
●Women

in labor with risk factors for GBS colonization and no antenatal GBS
culture results should receive intrapartum antibiotic prophylaxis (risk factors
include gestational age <37 weeks, GBS bacteriuria in current pregnancy, previous
infant with GBS disease, temperature ≥100.4°F [≥38.0°C], or rupture of amniotic
membranes ≥18 hours).
●For women in labor at term with no risk factors for early-onset neonatal disease
and no antenatal GBS culture, NAAT is an option, where available. Using a risk
factor-based approach alone, these women would not receive antibiotic
prophylaxis; however, if NAAT results are positive, we would administer
intrapartum antibiotic prophylaxis, similar to women with positive antenatal GBS
cultures [51-53]. Those who test negative on admission NAAT would not receive
antibiotic prophylaxis unless they subsequently develop fever or rupture of
membranes ≥18 hours. (See 'Candidates for intrapartum antibiotic
prophylaxis' below.)
Other rapid diagnostic tests have been developed, including optical immunoassays and
enzyme immunoassays, but none are sufficiently sensitive when used on a direct specimen to
detect GBS colonization reliably in the intrapartum setting [54].

INTRAPARTUM ANTIBIOTIC PROPHYLAXIS

Antibiotics are

administered intrapartum rather than at the time of a positive culture because antibiotic
administration remote from delivery does not eradicate GBS colonization at the time of
delivery, which is when the infant is at risk of vertical transmission [55-57]. The intravenous
route is required to achieve a rapid high concentration in maternal serum for placental
transfer to the fetal systemic circulation and subsequently in amniotic fluid. Intrapartum
vaginal application of chlorhexidine is not an effective method for reducing early-onset GBS
disease [58].
GBS colonization is not an indication for induction or cesarean delivery; these procedures
should be reserved for standard obstetric indications.

Candidates for intrapartum antibiotic prophylaxis — Intrapartum antibiotic prophylaxis is
recommended in the following settings, which can be identified by laboratory testing,
obstetric history, or physical examination and are predictive of an increased risk of earlyonset GBS infection [9] (see 'Identification of pregnancies at increased risk for early-onset
neonatal GBS' above):
●Positive screening culture for GBS from either vagina or rectum [3] or
●Positive history of birth of an infant with early-onset GBS disease [23-25] or
●GBS bacteriuria (any colony count) during the current pregnancy [15,16] or
●Unknown antepartum culture status (culture not performed or result not
available) plus:
•Intrapartum fever (≥100.4°F [≥38°C]) or
•Preterm labor (<37+0 weeks of gestation) or
•Preterm prelabor rupture of membranes or
•Prolonged rupture of membranes (≥18 hours) [49] or
•Intrapartum nucleic acid amplification test (NAAT) positive for GBS
(see 'Use of rapid diagnostic tests' above)
For women with unknown antepartum culture status who have a history of GBS
colonization in a previous pregnancy, the American College of Obstetricians and
Gynecologists (ACOG) considers it reasonable to offer intrapartum
chemoprophylaxis and to initiate a shared decision-making process as long as they
have [9]:
•None of the above indications for intrapartum chemoprophylaxis, and
•No history of GBS bacteriuria in the current pregnancy, and
•No history of a previous delivery of an infant with early-onset GBS disease
However, it should be understood that cultures remote from delivery, such as in a
previous pregnancy, are not predictive of culture status at delivery [10,13].
Settings where antibiotic prophylaxis for GBS is not indicated — Intrapartum antibiotic
prophylaxis is not recommended for women with:
●Positive GBS culture in previous pregnancy but negative GBS culture within five
weeks of delivery in the current pregnancy.
●Scheduled cesarean delivery – Women with a positive GBS culture who undergo
scheduled cesarean delivery (at any gestational age) before onset of labor and with
intact membranes are at very low risk of GBS transmission to the fetus/neonate
[59]. (See 'Cesarean delivery' below.)
●Recent negative GBS culture – Pregnant women with negative GBS cultures at
36+0 to 37+6 weeks of gestation, even if they have one or more of the following
intrapartum risk factors: intrapartum fever (≥100.4°F [≥38°C]), preterm labor (<37
weeks of gestation), or prolonged rupture of membranes (≥18 hours). However,
the use of broad spectrum intrapartum antibiotics for treatment (not prophylaxis)
is indicated for febrile women in labor if they have clinical evidence of
intraamniotic infection (chorioamnionitis).

●Unknown

GBS status at onset of labor, but rapid NAAT negative and no
intrapartum risk factors (intrapartum fever, ≥100.4°F [≥38°C]), preterm labor (<37
weeks of gestation), or prolonged rupture of membranes (≥18 hours).
Antibiotic regimen
General principles — GBS is susceptible to penicillin G, ampicillin, extended-spectrum
penicillins, cephalosporins, and vancomycin, but penicillin G is the most active agent in
vitro. GBS isolates with confirmed resistance to penicillin, ampicillin, or cefazolin have not
been observed [37].
Surveillance data from the United States show erythromycin resistance rates among GBS are
approximately 50 to 55 percent and clindamycin resistance rates are 26 to 43 percent [60,61].
Erythromycin is no longer recommended for prophylaxis, while clindamycin use depends
upon results of susceptibility tests (see 'Patients with penicillin allergy' below). Almost all
isolates are resistant to trimethoprim-sulfamethoxazole [62].
Intrapartum antibiotic prophylaxis is most effective if administered at least four hours before
delivery [62-65]. Although fetal serum levels of penicillin, ampicillin, or cefazolin are high
within 30 minutes of a maternal intravenous infusion [66,67] and maternal vaginal GBS
colony counts begin to fall promptly after beginning intravenous antibiotics, the nadir in
GBS colony counts in the amniotic and vaginal fluid is not reached until approximately three
hours after the first antibiotic dose [68]. In a landmark study, the rate of neonatal GBS
colonization among 454 colonized mothers who delivered vaginally was 46 percent when
ampicillin was administered less than one hour before delivery, 29 percent when
administered one to two hours before delivery, 2.9 percent when administered two to four
hours before delivery, and 1.2 percent when administered more than four hours before
delivery [63]. The rate of colonization among newborns of colonized mothers who did not
receive intrapartum prophylaxis was 47 percent.
Since the time of delivery cannot be predicted, prophylaxis is begun at hospital admission for
labor or rupture of membranes and continued every four hours until the infant is delivered.
Few studies examining the optimum duration of intrapartum antibiotic prophylaxis have
been reported, but cases of early-onset neonatal disease are rare if appropriate doses
of penicillin G or ampicillin are given, if four or more hours have passed between the first
dose and delivery, and if no maternal infection (eg, intraamniotic infection
[chorioamnionitis] or bacteremia) is present.
Medically necessary procedures should not be delayed in order to provide four hours
between antibiotic administration and the procedure.
Recolonization typically occurs after cessation of therapy.
Penicillin — We agree with ACOG recommendations for penicillin dosing [9]:
●Penicillin G 5 million units intravenously initial dose, then 2.5 to 3 million units
intravenously every four hours until delivery (the range of 2.5 to 3 million units

allows for the various formulations of penicillin G that are available in
pharmacies).
Ampicillin 2 g intravenously initial dose, then 1 g intravenously every four hours until
delivery can be used. However, penicillin G is preferred based upon its narrower spectrum of
activity, which theoretically reduces the opportunity for development of ampicillin-resistant
organisms. (See 'Risks of prophylaxis' below.)
Oral treatment is not recommended [9]. Absorption of oral antibiotics from the
gastrointestinal tract of women in labor is not consistently reliable because delayed transit
time and vomiting are common in such patients. The intravenous route is required to achieve
a rapid high concentration for placental transfer. Also, high oral doses of beta-lactam
antibiotics that would be required to rapidly reduce the number of organisms in the genital
secretions and amniotic fluid (if colonized) to prevent neonatal infection usually cannot be
tolerated by women in labor. Prospective studies have shown that oral therapy did not
substantially reduce rectovaginal colonization, even in women who were not in labor
[57,69].
Intramuscular therapy is also not recommended because of the lack of data of efficacy
comparable to intravenous therapy [9].
Patients with penicillin allergy — The approach used in pregnant women with penicillin
allergy depends upon whether their history suggests a low or high risk for anaphylaxis or the
results of skin testing. (See "Choice of antibiotics in penicillin-allergic hospitalized patients",
section on 'Categorize the past reaction'.)
●Low risk for anaphylaxis – If the patient's history suggests a "low risk" for
anaphylaxis (mild reaction without features of an immediate immunoglobulin E
[IgE]-mediated reaction; eg, isolated maculopapular rash without urticaria or
pruritus, headache, gastrointestinal distress, pruritus without rash), we agree with
ACOG recommendations [9]:
•Cefazolin 2 g intravenously initial dose, then 1 g every eight hours until
delivery.
This recommendation is based on the ability of cefazolin to reach bactericidal
concentrations in the amniotic fluid three hours after an intravenous dose.
●High risk for anaphylaxis – If the patient's history suggests a "high risk" for
anaphylaxis (presence of features of an immediate IgE-mediated reaction; eg,
anaphylaxis, immediate flushing, hypotension, angioedema, respiratory distress,
urticaria, pruritic rash, particularly if these symptoms occurred within 30 minutes
of drug administration), then antibiotic susceptibility testing of GBS isolates must
be performed to verify susceptibility to clindamycin. Indicating on the laboratory
requisition that the patient is allergic to penicillin helps to alert the laboratory of
the need for this testing. If laboratory facilities are adequate, both clindamycin
and erythromycin susceptibility testing are recommended. If an isolate is resistant
to erythromycin, it may have inducible resistance to clindamycin, even if it
appears to be susceptible to clindamycin by standard in vitro testing methods.

If a GBS isolate is resistant to erythromycin, susceptible to clindamycin, and Dzone testing for inducible resistance is negative (no inducible resistance), then we
agree with ACOG recommendations [9]:
•Clindamycin 900 mg intravenously every eight hours until delivery.
If the GBS isolate is resistant to clindamycin or susceptibility results are not
available, then we agree with ACOG recommendations for administration
of vancomycin [9], but we use the following dose:
•Vancomycin 2 g intravenously initially and then 1 g every 12 hours
thereafter until delivery. The higher initial dose is suggested to reach high
peak maternal serum levels for placental transfer as quickly as possible. The
maximum vancomycin dose for an adult with normal renal function is 4 g per
day. If renal function is abnormal, administer the first dose as listed, but
determine the timing of the next dose by measuring trough vancomycin
serum level (this should be less than 15 mcg/mL before another dose is
administered).
•ACOG recommendations for vancomycin dosing are 20 mg/kg (maximum
single dose 2 g) intravenously every eight hours in patients with normal renal
function until delivery of the infant [9]. Minimum infusion time one hour, or
500 mg/30 minutes for dose >1 g.
A study of vancomycin levels in neonatal cord blood noted therapeutic neonatal
levels were usually achieved in neonates exposed to a maternal vancomycin
regimen of 20 mg/kg every 8 hours (maximum individual dose 2 g) but
infrequently achieved in neonates exposed to standard maternal dosing of 1 g
every 12 hours (therapeutic levels: >80 versus 9 percent) [70]. However,
vancomycin at 20 mg/kg every eight hours has not been evaluated for safety in
pregnant women or for effectiveness in preventing early-onset GBS. Furthermore,
vancomycin's pharmacokinetic profile is not favorable to achieving bactericidal
concentrations in the amniotic fluid. In addition, vancomycin-resistant GBS
isolates, although rare, have been reported [71]. (See "Vancomycin: Parenteral
dosing, monitoring, and adverse effects in adults".)
●Skin testing – An alternative approach is to perform penicillin skin testing in a
woman with a history of penicillin allergy to determine her allergy status [9,72].
Patients with a positive skin test are treated as high risk for anaphylaxis, as
described above. Patients with negative skin tests could receive intrapartum
antibiotic prophylaxis with penicillin G. However, patients with a negative skin
test should avoid taking a penicillin-based drug until it is administered for
intrapartum antibiotic prophylaxis, due to a small potential risk of resensitization
from a subsequent course.
In 2008, 76 percent of GBS-positive women who reported to be allergic to penicillin in one
large hospital received an appropriate antibiotic compared with 16 percent in 2004 to 2006
[73]. The improvement in antibiotic selection was the result of educating providers through

lectures, publicizing the Centers for Disease Control and Prevention's guidelines on posters
throughout the hospital, and adding a field for "PCN allergy" to the laboratory ordering
systems so that, if filled out properly, the laboratory could be automatically prompted to
perform GBS sensitivity testing.

SPECIAL POPULATIONS
Preterm labor — Women admitted in preterm labor with a known positive GBS culture
within the previous five weeks should be given GBS prophylaxis.
The colonization status of women admitted with preterm labor or preterm prelabor rupture
of membranes generally is not known since screening is performed at 36+0 to 37+6 weeks of
gestation to maximize agreement between antepartum culture results and maternal GBS
status at delivery. If colonization status is unknown, GBS cultures are obtained at the time of
presentation and then antibiotic prophylaxis is administered if the birth is potentially viable.
If the patient is in true preterm labor, GBS prophylaxis is continued until she delivers. If after
a period of observation the patient is not felt to be in true labor, GBS prophylaxis should be
discontinued.
Management of subsequent episodes of preterm labor depends on final culture results at 48
hours. If the culture result is negative, no GBS prophylaxis is needed if preterm labor recurs
within the next five weeks. Culture results are not predictive of GBS status for more than
five weeks [13], so if preterm labor occurs more than five weeks after the negative culture,
the approach is the same as that for a woman with unknown colonization status.
(See 'Candidates for intrapartum antibiotic prophylaxis' above.)
If the patient is undelivered at 36+0 to 37+6 weeks of gestation, a vaginal-rectal culture
should be repeated to predict GBS status and guide management at term.
Preterm prelabor rupture of membranes — Women with intraamniotic infection
(chorioamnionitis) typically receive broad spectrum antibiotic therapy. This therapy should
include an agent known to be active against GBS (typically a penicillin or cephalosporin) to
replace GBS prophylaxis.
Women with preterm prelabor rupture of membranes undergoing expectant management
and given antibiotic prophylaxis during the latency period should receive a regimen that
includes prophylaxis for GBS after specimens for GBS culture have been obtained. GBS
prophylaxis is discontinued if the cultures are negative for GBS. The management of these
patients is discussed separately. (See "Preterm prelabor rupture of membranes: Management
and outcome", section on 'GBS'.)

In an observational study of 33 GBS carriers with preterm prelabor rupture of membranes
receiving penicillin G prophylaxis, daily genital tract cultures for GBS were negative in 29/33
patients (88 percent) by day 1, in 32/33 patients by day 2, and in all 33 patients by day 3 [74].
Term prelabor rupture of membranes — Women at term with GBS colonization who rupture
membranes before labor begins are advised to come to the hospital, so GBS antibiotic
prophylaxis can be initiated. In some of these women, GBS colonization may have been the
cause of membrane rupture, and invasion of the amniotic fluid may have already begun.
Although we favor prompt induction of women with ruptured membranes at term, some
providers and women favor expectant management. If expectant management is undertaken,
hospitalization for maternal antibiotic prophylaxis against early-onset neonatal GBS disease
should still be initiated immediately. (See "Management of prelabor rupture of the fetal
membranes at term", section on 'Group B streptococcus colonization'.)
Women undergoing obstetric procedures
Antepartum procedures — There are no high-quality data about the usefulness of antibiotic
prophylaxis of antepartum obstetric procedures in women colonized with GBS or in those in
whom GBS status is unknown [9]. Such procedures include vaginal examination, mechanical
and pharmacologic cervical ripening, and membrane stripping/sweeping. In the absence of
such data, we suggest not avoiding these procedures when clinically indicated and not
administering prophylactic antibiotics.
●A prospective study that compared maternal and neonatal outcomes following
membrane stripping/sweeping for induction among GBS-positive (n = 135), GBSnegative (n = 361), and GBS-unknown (n = 46) patients found no significant
difference in adverse maternal or neonatal outcomes between groups [1]. There
was no difference in the rate of possible early-onset neonatal infection between
the GBS-positive and GBS-negative groups and no cases of neonatal sepsis in the
entire cohort. Most GBS-positive women received intrapartum GBS antibiotic
prophylaxis.
●In addition, two small trials available only in abstract form examined membrane
sweeping in GBS-positive women and found that the procedure did not result in
additional maternal or fetal risk [75].
Although these results are reassuring about the safety of membrane stripping in GBS-positive
women, the studies did not have adequate power to detect modest differences in outcome,
the prospective study is subject to the limitations of an observational design, and the trials
did not provide adequate data for careful assessment.
Intrapartum procedures — There is no evidence that intrapartum vaginal examinations and
other clinically indicated invasive procedures (eg, placement of a fetal scalp electrode,
amniotomy) increase the risk of early-onset GBS infection in infants of women who are
known to be colonized, although data on transmission risk in these settings are limited [76].

Ideally, amniotomy and other invasive procedures are performed at least four hours after
intrapartum antibiotic prophylaxis has been initiated because the nadir in GBS colony counts
in the amniotic and vaginal fluid is not reached until approximately three hours after the
first antibiotic dose; however, these procedures should not be delayed to achieve an optimal
antibiotic concentration when there is a medically or obstetrically urgent need for them.
Cesarean delivery — GBS colonization is not an appropriate indication for cesarean delivery;
cesarean delivery should be performed for standard medical/obstetric indications. As
discussed above, women with a positive GBS culture who undergo scheduled cesarean
delivery at any gestational age without labor or rupture of membranes do not require GBS
prophylaxis because the risk of GBS transmission to the fetus/neonate is very low in this
setting [9,59].
Patients planning cesarean delivery should undergo routine vaginal and rectal screening for
GBS at 36+0 to 37+6 weeks because onset of labor or rupture of membranes may occur before
the planned cesarean delivery, which is typically at ≥39 weeks. Either of these events
increases the risk of GBS transmission and, therefore, would be an indication for standard
intrapartum antibiotic prophylaxis. (See 'Antibiotic regimen' above.)
An urgent cesarean delivery should not be delayed to achieve ≥4 hours of intrapartum
antibiotic prophylaxis before the procedure.

OUTCOME

Maternal intrapartum GBS chemoprophylaxis has resulted in a

significant reduction in early-onset GBS disease (>80 percent of cases) and neonatal death
[60,77,78]. The incidence of late-onset GBS disease has remained stable [79].
Early-onset GBS — A 2014 Cochrane review of randomized trials of intrapartum antibiotic
treatment of women colonized with GBS found that, compared with no treatment,
intrapartum antibiotic prophylaxis resulted in an 80 percent reduction in early-onset
neonatal GBS infection (odds ratio 0.17, 95% CI 0.04-0.74) and a similar, although not
statistically significant, reduction in neonatal mortality (all-cause mortality risk ratio [RR]
0.19, 95% CI 0.01-3.92; mortality from early-onset GBS RR 0.31, 95% CI 0.01-7.50) [78].
In the United States, widespread use of GBS screening and intrapartum antibiotic prophylaxis
has resulted in a substantial decrease in early-onset GBS infections (ie, diagnosis of neonatal
GBS infection within six days after birth), as illustrated below:
●In

1993, before active efforts at prevention, the incidence of early-onset GBS
infection was estimated to be 1.5 per 1000 live births [7].
●After publication of the 1996 recommendations for GBS prophylaxis (risk factorbased approach), the incidence of early-onset GBS fell to 0.52 per 1000 live births
by 2000.

●In

2002, adoption of universal culture-based screening was associated with a
further drop in early-onset GBS to 0.31 cases per 1000 live births in 2003, a rise to
0.40 cases per 1000 live births in 2006, and then a fall to 0.24 cases per 1000 live
births in 2010 [8,80,81]. The rise from 2003 to 2006 was mostly due to a significant
increase in early-onset disease among term black infants (from 0.33 to 0.70 cases
per 1000 live births).
●From 2005 to 2014, GBS was the most common cause of early-onset neonatal
sepsis. The incidence was generally stable but fell from 0.27 per 1000 live births in
2005 to 0.22 per 1000 live births in 2014 (p = 0.02), with a higher incidence at
birth weight <1500 g [82].
●The most recent data from 2016 indicate the incidence of early-onset GBS is 0.22
per 1000 live births [83].
Late-onset GBS — In the United States, the incidence of late-onset GBS infection (7 to 89
days after birth) has remained stable at an average 0.35 cases per 1000 live births [81]. The
incidence of late-onset GBS infection in Europe appears to be similar to, or slightly lower
than, that in the United States but is less well-defined because most European studies have
not performed population-based active surveillance of culture-confirmed invasive infection
[84]. The most recent data from the United States in 2016 report a late-onset disease
incidence of 0.25 per 1000 live births.

LIMITATIONS OF GBS PREVENTION PROGRAMS

Neonatal GBS

infection continues to occur in the United States, in part, because of nonadherence to the
Centers for Disease Control and Prevention's prenatal screening and intrapartum prophylaxis
guidelines [85,86] and, in part, because some women colonized at delivery are not identified
despite screening.
These women are not identified by screening because approximately 4 percent of women
who test negative at 35 to 37 weeks of gestation (older culture-based protocol) have a "falsenegative" test result (ie, screening culture is negative but newborn develops early-onset GBS
disease), and approximately 60 percent of early-onset GBS occurs in these women [13,87-89].
In a retrospective review of 254 cases of early-onset GBS among 7691 live births from a
multistate GBS surveillance system, approximately 75 percent of GBS cases (189/254)
occurred in term infants, but only approximately one-fifth of these cases (37/189) occurred in
women whose screen results were positive; 116 cases (61.4 percent) occurred in women
whose screen results were negative, 34 cases (13.4 percent) were attributed to no screening,
and 2 cases occurred in women whose screen results were not known [88].
The methods used for processing screening cultures in these studies were not described and
may have affected the results. These findings suggest that more sensitive methods of
detection would be useful.

RISKS OF PROPHYLAXIS

There is a theoretic possibility that extensive use of

intrapartum prophylaxis could result in increased antibiotic resistance among GBS isolates
and/or an increased incidence of infections due to other pathogens. Thus far, no consistent
trends have been identified [90-99]. A population-based GBS surveillance program in 10
states tested 4882 GBS isolates and found that 100 percent were sensitive to
penicillin, ampicillin, and vancomycin, but 32 percent were resistant to erythromycin, and
15 percent were resistant to clindamycin [100]. Susceptibility to first-generation
cephalosporins was not assessed; however, a similar population-based surveillance study
reported all GBS isolates were susceptible to cefazolin [101].
Exposure to broad spectrum intrapartum antibiotic prophylaxis has been associated with an
increased risk of late-onset serious bacterial infections and infection with resistant organisms
[95,102,103]. In addition, clindamycin, broad spectrum cephalosporins, and broad spectrum
penicillins can lead to Clostridioides (formerly Clostridium) difficile colitis. These findings
support the recommendation to use penicillin G as the preferred agent for GBS prophylaxis
rather than broader spectrum antibiotics such as ampicillin. (See "Clostridioides (formerly
Clostridium) difficile infection in adults: Epidemiology, microbiology, and
pathophysiology".)

NEWBORNS
Preventive strategies after birth — A prevention strategy targeting newborns, rather than
maternal colonization, is not recommended. Although large observational studies have
suggested that administration of intramuscular penicillin G to the newborn immediately
after delivery may reduce early-onset GBS disease [104,105], a nonblinded randomized trial
involving 1187 infants failed to identify a benefit in outcome of GBS disease or neonatal
mortality [106].
The discrepancy between the results of the observational studies and the randomized trial
may be explained by methodologic issues [107]. The randomized trial may not have included
sufficient numbers of patients to detect a difference in outcome between treated and control
infants. In addition, the participants in the randomized trial were preterm low birth weight
infants who were transferred to a neonatal intensive care unit. Twenty of 24 infected babies
showed signs of sepsis within the first hour of life, suggesting that infection may have been
present at the time of delivery. Finally, there were differences in general management that
may have contributed to the discrepant findings. Unless high quality evidence becomes
available, the standard for prevention of early-onset GBS disease is maternal rather than
newborn chemoprophylaxis.
Management of newborns — Management of newborns is discussed separately.

●(See

"Management of the infant whose mother has received group B streptococcal
chemoprophylaxis".)
●(See "Group B streptococcal infection in neonates and young infants".)

SOCIETY GUIDELINE LINKS

Links to society and government-sponsored

guidelines from selected countries and regions around the world are provided separately.
(See "Society guideline links: Sepsis in neonates" and "Society guideline links: Group B
streptococcal infection in pregnant women and neonates".)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient

education materials, "The Basics" and "Beyond the Basics." The Basics patient education
pieces are written in plain language, at the 5 th to 6th grade reading level, and they answer the
four or five key questions a patient might have about a given condition. These articles are
best for patients who want a general overview and who prefer short, easy-to-read materials.
Beyond the Basics patient education pieces are longer, more sophisticated, and more detailed.
These articles are written at the 10th to 12th grade reading level and are best for patients who
want in-depth information and are comfortable with some medical jargon.
Here are the patient education articles that are relevant to this topic. We encourage you to
print or e-mail these topics to your patients. (You can also locate patient education articles
on a variety of subjects by searching on "patient info" and the keyword(s) of interest.)
●Basics

topics (see "Patient education: Group B streptococcal disease (The Basics)")
●Beyond the Basics topics (see "Patient education: Group B streptococcus and
pregnancy (Beyond the Basics)")

SUMMARY AND RECOMMENDATIONS
●Maternal

Group B streptococcal (GBS) colonization occurs in 15 to 40 percent of
women and is the critical determinant of early-onset GBS infection in neonates
less than seven days of age. (See 'Introduction' above.)
●We suggest universal rather than risk-based or no screening of pregnant women
to identify those who carry GBS (Grade 2B). Colonized women can transmit GBS
to offspring, resulting in early-onset disease in neonates, and approximately onehalf of these cases will be missed if a selective risk factor-based approach is taken.
Administration of intrapartum antibiotics to colonized women reduces the
occurrence of early-onset GBS infection in their neonates. (See 'Identification of

pregnancies at increased risk for early-onset neonatal GBS' above and 'Early-onset
GBS' above and 'Intrapartum antibiotic prophylaxis' above.)
●We recommend obtaining GBS cultures at 36+0 to 37+6 weeks of gestation.
Cultures obtained more than five weeks before delivery are less sensitive in
predicting GBS status at the time of birth. Women with GBS bacteriuria any time
in pregnancy (Grade 2B) or an infant with early-onset GBS infection in a previous
pregnancy (Grade 2C) should routinely receive intrapartum antibiotic prophylaxis;
therefore, they can be excluded from culture-based screening. (See 'Culture-based
approach' above and 'Exceptions' above.)
●Swabs for GBS culture should be obtained from both the lower vagina (introitus
not cervix) and rectum (not the anal orifice) to achieve maximum sensitivity; these
should be placed in transport media, sent to the laboratory, and inoculated into
selective broth media for incubation and further processing. (See 'Procedure for
obtaining GBS cultures' above.)
●Laboratory requisitions for urine, vaginal, and rectal cultures from pregnant
women with penicillin allergy should be marked accordingly so that appropriate
sensitivity testing is performed. (See 'Procedure for obtaining GBS
cultures' above.)
●In women with positive GBS vaginal-rectal cultures undergoing a planned
cesarean delivery before onset of labor and with intact membranes, we
recommend not administering intrapartum antibiotic prophylaxis, given the low
risk of early-onset disease (Grade 1B). (See 'Intrapartum antibiotic
prophylaxis' above and 'Outcome' above.)
●Women with intrapartum fever (≥100.4°F [≥38°C]) whose culture status is
unknown (culture not performed or result not available) should receive
intrapartum antibiotic treatment (not prophylaxis) that includes an agent active
against GBS. (See 'Intrapartum antibiotic prophylaxis' above
and 'Outcome' above.)
●The colonization status of women who present with threatened preterm delivery
generally is not known. In these women, we obtain a GBS rectovaginal culture and
give intravenous antibiotic prophylaxis. Continuation of therapy is then guided by
culture results and uterine activity. Antibiotic therapy is continued until delivery
or until the threat of imminent preterm delivery has passed. (See 'Special
populations' above.)
●For women in labor with unknown antepartum culture status, we recommend
intrapartum antibiotic prophylaxis if the gestation is less than 37 weeks, or the
duration of membrane rupture is ≥18 hours, or preterm prelabor rupture of
membranes occurred, or an intrapartum nucleic acid amplification test is positive
for GBS. Maternal temperature ≥100.4°F (≥38.0°C) is suggestive of infection and
should be treated with antibiotics that provide activity against GBS.
(See 'Candidates for intrapartum antibiotic prophylaxis' above.)

●For

women with unknown antepartum culture status who have a history of GBS
colonization in a previous pregnancy but no risk factors for early-onset disease in
offspring in the current pregnancy, the American College of Obstetricians and
Gynecologists (ACOG) considers it reasonable to offer intrapartum
chemoprophylaxis in a shared decision-making process. (See 'Candidates for
intrapartum antibiotic prophylaxis' above.)
●Intrapartum antibiotic prophylaxis is most effective if penicillin G, ampicillin,
or cefazolin is administered intravenously at least four hours before delivery.
(See 'General principles' above.)
●In women without penicillin allergy, penicillin G is the preferred drug for
prophylaxis, given its low cost, low incidence of side effects, and uniform GBS
susceptibility. We administer a dose of 5 million units intravenously initially, then
2.5 to 3 million units intravenously every four hours until delivery, in agreement
with ACOG guidelines. Ampicillin 2 g intravenously initial dose then 1 g every
four hours until delivery is an acceptable alternative. (See 'Antibiotic
regimen' above.)
●In patients with a non-serious penicillin allergy, cefazolin is recommended in
place of penicillin G. (See 'Patients with penicillin allergy' above.)
●In patients with penicillin allergy at risk for anaphylaxis, clindamycin is
recommended if susceptibility testing has been performed and sensitivity to
clindamycin is documented. If the GBS isolate is resistant to clindamycin or
susceptibility results are not available, we suggest vancomycin 2 g intravenously
initially and then 1 g every 12 hours thereafter until delivery rather than the
ACOG recommendation for 20 mg/kg (maximum 2 g) intravenously every eight
hours until delivery (Grade 2C) in patients with normal renal function. Neither
clindamycin nor vancomycin has been evaluated for effectiveness in preventing
early-onset GBS infant disease. (See 'Patients with penicillin allergy' above.)
Note, resistance to erythromycin is often associated with clindamycin resistance.
If an isolate is resistant to erythromycin, it may have inducible resistance to
clindamycin, even if it appears to be susceptible to clindamycin by standard in
vitro testing methods. If a GBS isolate is resistant to erythromycin, susceptibility to
clindamycin should be confirmed by D-zone testing for inducible resistance. If
negative (no inducible resistance), then clindamycin can be used for GBS
intrapartum prophylaxis. (See 'Patients with penicillin allergy' above.)
●Antepartum antibiotic treatment of GBS colonization remote from delivery
should be avoided as it does not reduce the incidence of GBS colonization at the
time of delivery. (See 'Intrapartum antibiotic prophylaxis' above.)
Use of UpToDate is subject to the Subscription and License Agreement.
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