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 G
roup B streptococcus (GBS) is the 
leading cause of early-onset neo-
natal sepsis in the United States.1 
From 1992 to 2010, implementa-

tion of screening for GBS during pregnancy 
reduced the incidence of early-onset sepsis,2-4 
and universal screening for GBS at 35 to 
37 weeks’ gestation is now recommended in 
all pregnant women.5 

In November 2010, the Centers for Dis-
ease Control and Prevention (CDC) issued a 
revised guideline for the prevention of early-
onset neonatal group B streptococcal dis-
ease.1 This article reviews the key changes, 
which include (1) expanded recommenda-
tions for laboratory detection of GBS, (2) 
clarification of the colony count required 
to consider a urine specimen positive for 
GBS, (3) updated algorithms for screen-
ing and intrapartum chemoprophylaxis in 
women with preterm labor or preterm pre-
mature rupture of membranes (PPROM), 
(4) a minor change in the recommended 
dose of penicillin G for chemoprophylaxis, 
(5) updated antibiotic recommendations 

for women with penicillin allergy, and (6) a 
revised algorithm for secondary prevention 
of early-onset sepsis in newborns. 

Expanded Recommendations for 
Laboratory Detection of GBS
Although one recent study showed that 
perianal and rectal cultures yield similar 
results,6 the current guideline recommends 
obtaining cultures from the vagina and rec-
tum with cotton swabs, with the rectal swab 
passed through the anal sphincter.6 Speci-
mens are sent to the laboratory in a transport 
medium, incubated in enrichment broth, 
and then plated for culture.

Although rectal and vaginal specimens are 
still recommended, the new guideline sug-
gests using more sensitive methods to process 
specimens. These include special chromo-
genic media that substantially increase GBS 
detection and reduce false-negative results, 
and new sensitive and rapid nucleic acid 
amplification testing, such as polymerase 
chain reaction tests. The guideline states 
that these methods should be considered, 
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 Patient information: 
A handout on testing for 
group B streptococcus dur-
ing pregnancy, written by 
the authors of this article, 
is available at http://www.
aafp.org/afp/2012/0701/
p59-s1.html. Access to 
the handout is free and 
unrestricted. Let us know 
what you think about AFP 
putting handouts online 
only; e-mail the editors at 
afpcomment@aafp.org.
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but does not specifically recommend them 
because they are not universally available.1

Figure 1 presents the CDC algorithm for 
laboratory testing, which physicians can 
use to confirm that their local laboratory is 
using the recommended approach.1 Table 1 
describes the techniques for proper collection 
and handling of GBS specimens in women at 
35 to 37 weeks’ gestation.1

Colony Count Threshold for Reporting 
GBS in Urine 
Routine screening for asymptomatic bacteri-
uria is recommended during pregnancy,7 and 
group B streptococcal bacteriuria is found in 
2 to 7 percent of pregnant women.8 The pres-
ence of group B streptococcal bacteriuria indi-
cates concomitant genital tract colonization 
and an increased risk of early-onset neonatal 
disease. Thus, group B streptococcal bacteri-
uria at any point in pregnancy is an indication 
for intrapartum chemoprophylaxis.

The previous CDC guideline recom-
mended that any amount of group B strep-
tococcal bacteriuria be considered a positive 
culture.5 The new guideline reflects find-
ings that only concentrations exceeding 104  
colony-forming units per mL are associated 
with early-onset neonatal disease.9 As a result, 
the new guideline recommends that laborato-
ries report a urine specimen positive for GBS 
when the organism is present at concentra-
tions of at least 104 colony-forming units per 
mL, whether GBS is present as a single isolate 
or if there is another organism present.1

Screening and Chemoprophylaxis in 
Women with Preterm Labor or PPROM 
Maternal colonization is the primary risk 
factor for early-onset disease in infants; other 
risk factors include preterm labor (less than 
37 weeks’ gestation) and prolonged rupture 
of membranes10-14 (Table 2). The previous 
CDC guideline included a single algorithm 
for screening and antibiotic administration 
in the settings of both preterm labor and 
PPROM. The new guideline offers separate, 
more detailed algorithms for each of these 
situations, including recommendations for 
antibiotic regimens to prolong latency while 
also providing adequate coverage against 

Laboratory Testing for GBS Colonization

Figure 1. Recommended laboratory testing for prenatal screening for 
group B streptococcus (GBS).

Adapted from Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, National Center 
for Immunization and Respiratory Diseases, Centers for Disease Control and Prevention. 
Prevention of perinatal group B streptococcal disease—revised guidelines from CDC, 2010. 
MMWR Recomm Rep. 2010;59(RR-10):20.

Obtain vaginal-rectal swab*

Enrichment broth (pigmented or nonpigmented)

Incubate 18 to 24 hours at 95 to 98.6°F (35 to 37°C)

Pigmented broth

GBS indicator 
color observed

No indicator 
color growth

Nonpigmented broth

Further testing (subculture or rapid test)

DNA probe, latex 
agglutination, or nucleic 
acid amplification test

Antimicrobial susceptibility 
testing if allergic to 
penicillin and at high risk 
of anaphylaxis

Report as GBS positive

GBS negative

Report as 
GBS negative

GBS positive

Subculture to appropriate 
media; incubate 18 to 24 hours 
at 95 to 98.6°F (35 to 37°C)

Identify GBS by 
recommended method

Antimicrobial susceptibility testing if allergic 
to penicillin and at high risk of anaphylaxis

GBS negative GBS positive

Reincubate overnight

Report as GBS positive

GBS negative

Report as 
GBS negative

GBS positive

*—Direct plating with appropriate media may be done in addition to enriched culture. 
Direct plating should not be used as the sole means to identify GBS.
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GBS (Figures 2 and 3).1 These algorithms specify that if 
a culture has been obtained within the past five weeks, 
results of that culture should guide intrapartum antibi-
otic prophylaxis. If a negative culture result from the pre-
ceding five-week period is not available in a woman with 
threatened preterm labor or PPROM, a specimen should 
be obtained for culture or rapid nucleic acid amplification 

testing, and intrapartum antibiotics should be initiated 
and continued until results are available.

Recommended Chemoprophylactic Regimen
The recommended approach for antibiotic dosing is 
shown in Figure 4.1 Penicillin is the recommended anti-
biotic for intrapartum chemoprophylaxis of group B 

Table 1. Procedures for Collecting Clinical 
Specimens for GBS Culture at 35 to 37 Weeks’ 
Gestation

Swab the vaginal introitus, followed by the rectum (insert 
swab through the anal sphincter) using the same swab or 
two different swabs. Cultures should be collected in the 
outpatient setting by the physician or, with appropriate 
instruction, by the patient. Cervical, perianal, perirectal, 
or perineal specimens are not acceptable, and a speculum 
should not be used for culture collection.

Place the swab into a nonnutritive transport medium. 
Appropriate transport systems are commercially available. 
GBS isolates can remain viable in transport media for 
several days at room temperature; however, recovery of 
isolates declines over one to four days, especially at high 
temperatures, which can lead to false-negative results. When 
feasible, specimens should be refrigerated before processing.

Specimen requisitions should indicate clearly that specimens 
are for GBS testing. Patients who are allergic to penicillin 
should be evaluated for anaphylaxis risk. If the patient 
is found to be at high risk,* susceptibility testing for 
clindamycin and erythromycin should be ordered.

GBS = group B streptococcus.

*—Patients with a history of anaphylaxis, angioedema, respiratory 
distress, or urticaria after receiving penicillin or a cephalosporin are at 
high risk of anaphylaxis.

Adapted from Verani JR, McGee L, Schrag SJ; Division of Bacterial 
Diseases, National Center for Immunization and Respiratory Diseases, 
Centers for Disease Control and Prevention (CDC). Prevention of peri-
natal group B streptococcal disease—revised guidelines from CDC, 
2010. MMWR Recomm Rep. 2010;59(RR-10):17.

Table 2. Risk Factors for Neonatal Infection 
with Group B Streptococcus 

Gestational age less than 37 weeks

Group B streptococcus isolated from mother’s vagina, 
rectum, or urine

Inadequate intrapartum chemoprophylaxis (if indicated for 
the mother)

Longer duration of ruptured membranes (more than 18 hours)

Maternal chorioamnionitis

Intrapartum GBS Chemoprophylaxis  
for Women with Preterm Labor

Chemoprophylaxis at 
onset of true labor

Not available before labor 
onset and patient still preterm

Positive

No chemoprophylaxis at onset of true 
labor; repeat vaginal-rectal culture 
if patient reaches 35 to 37 weeks’ 
gestation and has not delivered||

Negative

Patient admitted with signs 
and symptoms of preterm labor

Obtain vaginal-rectal swab for GBS 
culture*; begin chemoprophylaxis†

True labor?‡

Continue chemoprophylaxis 
until delivery§

Yes

Discontinue 
chemoprophylaxis

Obtain culture result

No

*—If a culture was performed within the previous five weeks, those 
results should guide management. A positive culture should prompt 
intrapartum chemoprophylaxis. No antibiotics are needed if the cul-
ture was negative.
†—See Figure 4 for recommended antibiotic regimens.
‡—The patient should be assessed regularly for progression to true 
labor; if she is not in true labor, discontinue chemoprophylaxis.
§—If GBS culture results become available before delivery and are 
negative, discontinue chemoprophylaxis.
||—A negative GBS screen is considered valid for five weeks.

Figure 2. Screening for group B streptococcus (GBS) and 
use of intrapartum chemoprophylaxis for women with 
preterm labor.

Adapted from Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, 
National Center for Immunization and Respiratory Diseases, Centers for 
Disease Control and Prevention. Prevention of perinatal group B strepto-
coccal disease—revised guidelines from CDC, 2010. MMWR Recomm Rep. 
2010;59(RR-10):15.
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streptococcal disease; ampicillin is an acceptable alter-
native. Penicillin should be given intravenously in one 
dose of 5 million units, followed by an additional 2.5 to 
3 million units every four hours until delivery. Ampicil-
lin should be given as one 2-g intravenous dose, followed 
by 1 g every four hours until delivery. Both regimens aim 
to maintain adequate drug levels in the fetal circulation 

Intrapartum GBS Chemoprophylaxis 
for Women with Preterm Premature 
Rupture of Membranes

Figure 3. Screening for group B streptococcus (GBS) and 
use of intrapartum chemoprophylaxis for women with 
preterm premature rupture of membranes.

Adapted from Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, 
National Center for Immunization and Respiratory Diseases, Centers for 
Disease Control and Prevention. Prevention of perinatal group B strepto-
coccal disease—revised guidelines from CDC, 2010. MMWR Recomm Rep. 
2010;59(RR-10):16.

*—If a GBS culture was performed within the previous five weeks, 
those results should guide management. A positive culture should 
prompt intrapartum antibiotic prophylaxis. No antibiotics are needed 
if the culture was negative.
†—If ampicillin (2 g intravenously once, followed by 1 g intravenously 
every six hours for 48 hours) is part of the antibiotics administered for 
latency, no further GBS prophylaxis is indicated. If other regimens are 
used, additional GBS prophylaxis should be initiated.
‡—See Figure 4 for recommended antibiotic regimens.
§—GBS prophylaxis should be discontinued after 48 hours in women 
with preterm premature rupture of membranes who are not in labor; 
GBS prophylaxis can be discontinued before 48 hours if a negative 
culture result is obtained.

Obtain vaginal-rectal swab for 
GBS culture*; begin antibiotics 
for latency† or GBS prophylaxis‡

Patient entering labor? 

GBS chemoprophylaxis 
at onset of true labor

Continue antibiotics 
until delivery

Yes

Continue antibiotics per standard 
of care if receiving for latency

or

Continue antibiotics for 48 hours 
if receiving for GBS prophylaxis§

Obtain culture result

No

Positive Not available before 
labor onset 

Negative

No GBS chemoprophylaxis 
at onset of true labor; 
repeat vaginal-rectal 
culture if patient reaches 
35 to 37 weeks’ gestation 
and has not delivered

Recommended Antibiotic Regimens  
for Intrapartum GBS Chemoprophylaxis

Figure 4. Recommended regimens for intrapartum anti-
biotic prophylaxis for prevention of early-onset GBS dis-
ease. (GBS = group B streptococcus; IV = intravenously.)
Adapted from Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, 
National Center for Immunization and Respiratory Diseases, Centers for Dis-
ease Control and Prevention (CDC). Prevention of perinatal group B strepto-
coccal disease—revised guidelines from CDC, 2010. MMWR Recomm Rep. 
2010;59(RR-10):21.

Patient allergic to penicillin?

Penicillin G, 5 million 
units IV initial dose, 
then 2.5 to 3 million 
units* IV every four 
hours until delivery 

or 

Ampicillin, 2 g IV initial 
dose, then 1 g IV every 
four hours until delivery

No

Patient with a history of 
any of the following 
after receiving penicillin 
or a cephalosporin†?

• Anaphylaxis

• Angioedema

• Respiratory distress

• Urticaria

Yes

Cefazolin, 2 g IV initial 
dose, then 1 g IV every 
eight hours until delivery

No

Isolate susceptible to 
clindamycin (Cleocin)‡ 
and erythromycin§?

Yes

Vancomycin, 1 g IV every 
12 hours until delivery

No

Clindamycin, 900 mg IV every 
eight hours until delivery

Yes

NOTE: Broader spectrum agents, including an agent active against 
GBS, might be necessary for treatment of chorioamnionitis.

*—Doses ranging from 2.5 to 3 million units are acceptable for the 
doses administered every four hours following the initial dose. The 
choice of dose within that range should be guided by which formula-
tions of penicillin G are readily available to reduce the need for phar-
macies to specially prepare doses.
†—Penicillin-allergic patients with a history of anaphylaxis, angio-
edema, respiratory distress, or urticaria following administration of 
penicillin or a cephalosporin are considered to be at high risk of ana-
phylaxis and should not receive penicillin, ampicillin, or cefazolin for 
GBS intrapartum prophylaxis. For penicillin-allergic patients who do 
not have a history of those reactions, cefazolin is the preferred agent 
because pharmacologic data suggest it achieves effective intraamniotic 
concentrations. Vancomycin and clindamycin should be reserved for 
penicillin-allergic women at high risk of anaphylaxis.
‡—If laboratory facilities are adequate, clindamycin and erythromycin 
susceptibility testing should be performed on prenatal GBS isolates 
from penicillin-allergic women at high risk of anaphylaxis. If no sus-
ceptibility testing is performed, or the results are not available at the 
time of labor, vancomycin is the preferred agent for GBS intrapartum 
prophylaxis for penicillin-allergic women at high risk of anaphylaxis.
§—Resistance to erythromycin is often, but not always, associated with 
clindamycin resistance. If an isolate is resistant to erythromycin, it might 
have inducible resistance to clindamycin, even if it appears susceptible 
to clindamycin. If a GBS isolate is susceptible to clindamycin, resistant to 
erythromycin, and testing for inducible clindamycin resistance has been 
performed and is negative (i.e., no inducible resistance), then clindamy-
cin can be used for GBS intrapartum prophylaxis instead of vancomycin.
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and amniotic fluid while avoiding maternal 
neurotoxicity. The only change from the 
previous CDC guideline is the inclusion of 
a dose range for penicillin, which facilitates 
dosing because formulations vary.

Updated Prophylactic Regimens  
for Women with Penicillin Allergy 
The new guideline clarifies that women who 
are allergic to penicillin are at risk of ana-
phylaxis if they have a history of anaphylaxis, 
angioedema, respiratory distress, or urticaria 
after administration of penicillin or a cepha-
losporin. For women with penicillin allergy 
who have not had severe reactions, cefazolin 
is the recommended antibiotic.1 It should be 
given as one 2-g intravenous dose, followed by 
1 g every eight hours until delivery.

Women who have had severe reactions to 
penicillin or a cephalosporin should be tested 
for erythromycin and clindamycin resistance. 
If the organism is susceptible to clindamycin 
and resistant to erythromycin, it should be 
tested for inducible clindamycin resistance 
with the double-disk diffusion test, because 
erythromycin-resistant isolates can induce 
resistance to clindamycin.

Clindamycin (900 mg intravenously every 
eight hours until delivery) is the drug of choice 
if the GBS isolate is susceptible to clindamycin 
and erythromycin, and if there is no induc-
ible clindamycin resistance. Vancomycin (1 g 
intravenously every 12 hours until delivery) is 
recommended if testing shows resistance or 
inducible resistance to clindamycin. If eryth-
romycin and clindamycin susceptibility tests 
were not performed, or if results are not avail-
able at the time of labor, vancomycin should 
be used in women at high risk of anaphy-
laxis.1 Erythromycin is no longer acceptable 
for empiric prophylaxis because of increasing 
rates of resistance.

Revised Algorithm for Secondary 
Prevention of Early-Onset Disease 
In contrast with the previous algorithm for 
secondary prevention of early-onset disease 
in newborns, which applied only to those at 
risk of infection, the algorithm in the new 
guideline applies to all newborns (Figure 5).1 

The need for evaluation, observation, or  

Secondary Prevention of Early-Onset GBS Disease 
in Newborns

Figure 5. Algorithm for the secondary prevention of early-onset GBS 
disease among newborns. (CBC = complete blood count; GBS = group 
B streptococcus.)

Adapted from Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, National Cen-
ter for Immunization and Respiratory Diseases, Centers for Disease Control and Prevention 
(CDC). Prevention of perinatal group B streptococcal disease—revised guidelines from CDC, 
2010. MMWR Recomm Rep. 2010;59(RR-10):22.

Signs of neonatal sepsis?

Yes No

Full diagnostic 
evaluation*; 
antibiotic therapy†

Yes No

Maternal chorioamnionitis‡?

Limited evaluation§; 
antibiotic therapy†

Yes No

GBS prophylaxis 
indicated for mother?

Routine clinical care||

Yes No

Mother received intravenous 
penicillin, ampicillin, or cefazolin for 
at least four hours before delivery?

Observation for at 
least 48 hours||¶

At least 37 weeks’ gestation and duration 
of membrane rupture less than 18 hours?

*—Full diagnostic evaluation includes a blood culture, a CBC including white blood 
cell differential and platelet count, chest radiography (if respiratory abnormalities are 
present), and lumbar puncture (if patient is stable enough to tolerate procedure and 
sepsis is suspected).
†—Antibiotic therapy should be directed toward the most common causes of neo-
natal sepsis, including intravenous ampicillin for GBS disease and coverage for other 
organisms (including Escherichia coli and other gram-negative pathogens), and 
should take into account local antibiotic resistance patterns.
‡—Consultation with an obstetric provider is important to determine the level of clini-
cal suspicion for chorioamnionitis, which is diagnosed clinically and for which some of 
the signs are nonspecific.
§—Limited evaluation includes blood culture (at birth) and CBC with differential and 
platelet count (at birth and/or at six to 12 hours of age).
||—If signs of sepsis develop, a full diagnostic evaluation should be conducted and 
antibiotic therapy initiated.
¶—If at least 37 weeks’ gestation, observation may occur at home after 24 hours if 
other discharge criteria have been met, access to medical care is readily available, and 
a person who is able to comply fully with instructions for home observation will be 
present. If any of these conditions is not met, the infant should be observed in the 
hospital for at least 48 hours and until discharge criteria are achieved.
**—Some experts recommend a CBC with differential and platelet count at six to  
12 hours of age.

Yes No

Observation for at 
least 48 hours||**

Either less than 37 weeks’ 
gestation or duration of membrane 
rupture at least 18 hours? 

Limited evaluation§; observation 
for at least 48 hours||
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treatment depends on whether the infant appears ill, and 
whether risk factors are present.

If signs of sepsis are apparent, a full evaluation should 
be performed and antibiotic therapy should be initiated 
against GBS (regardless of maternal colonization) and 
other common pathogens (e.g., Escherichia coli). Local 
susceptibility patterns should guide antibiotic regimens.

The new guideline defines inadequate intrapartum 
chemoprophylaxis as failure to receive at least four hours 
of intravenous penicillin, ampicillin, or cefazolin before 
delivery. Clindamycin, erythromycin, and vancomycin 
are considered inadequate prophylaxis for purposes of 
neonatal management. Well-appearing term infants 
whose mother had an indication for intrapartum che-
moprophylaxis but did not receive antibiotics or received 
inadequate prophylaxis can be observed for at least  
48 hours without treatment or further evaluation. Dis-
charge at 24 hours with further observation at home can 
be considered in cases of inadequate prophylaxis if the 
infant was born at more than 37 weeks’ gestation, has 
met other discharge criteria, has caregivers who will fol-
low instructions, and has access to medical care. 

Exceptions to the recommendation for observation 
without evaluation are infants delivered at less than  
37 weeks’ gestation or when membranes had been 
ruptured for 18 hours or more. These infants should 
undergo evaluation with a blood culture and a complete 

blood count with differential and platelet count at birth 
or at six to 12 hours after delivery. These infants should 
be observed in the hospital for at least 48 hours. Other 
testing is not needed if the infant appears well.1

For infants born to mothers with chorioamnionitis, 
the guideline recommends a blood culture and com-
plete blood count with differential and platelet count, 
followed by initiation of antibiotics, including intrave-
nous ampicillin, for GBS and other organisms such as 
E. coli. 

Data Sources: The revised guideline from the CDC on prevention of 
perinatal group B streptococcal disease, released in 2010, was the main 
source of evidence-based data used for the literature review. Selected 
references cited in the guideline were also reviewed. In addition, a 
PubMed search was completed using the key terms neonatal, group B 
streptococcus, and pregnancy. Search date: February 25, 2011. 

EDITOR’S NOTE: The American Academy of Family Physicians  has endorsed 
the 2010 CDC guideline on prevention of perinatal group B streptococcal 
disease, with reservations. The reservations are: (1) an evidence report 
was not conducted; (2) the literature search strategy and literature rating 
were not described; and (3) no conflict of interest policy was described.
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SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

When testing rectal and vaginal specimens for GBS during pregnancy, high-sensitivity tests (e.g., 
nucleic acid amplification tests, polymerase chain reaction tests) should be considered, if available, 
to improve rates of detection. 

C 1

Urine cultures are considered positive and warrant prophylaxis when GBS is present at concentrations of 
at least 104 colony-forming units per mL, whether as a single isolate or with other microorganisms.

C 1

Penicillin or ampicillin should be administered intravenously for intrapartum chemoprophylaxis against 
neonatal group B streptococcal infection. Cefazolin is an alternative in women with penicillin allergy 
who do not have a high risk of anaphylaxis.

C 1

If a pregnant woman with a penicillin allergy and a high risk of anaphylaxis tests positive for GBS, 
further testing should be performed to determine erythromycin resistance and inducible clindamycin 
resistance. If time does not permit sensitivity testing, vancomycin is the drug of choice. 

C 1

The Centers for Disease Control and Prevention’s 2010 algorithm for secondary prevention of early-onset 
disease in newborns (Figure 5) should be applied for all infants, not just those at high risk of infection.

C 1

In well-appearing infants at risk of group B streptococcal infection because of prematurity or 
prolonged rupture of membranes, evaluation should be limited to a blood culture and complete 
blood count with differential and platelet count.

C 1

GBS = group B streptococcus.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented 
evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.org/afpsort.xml.



Perinatal GBS

July 1, 2012 ◆ Volume 86, Number 1 www.aafp.org/afp� American Family Physician  65

JESSIE M. PETTIT, MD, is an assistant professor of family and community 
medicine at the University of Arizona College of Medicine. 

BARRY D. WEISS, MD, is a professor of family and community medicine at 
the University of Arizona College of Medicine. He is medical editor of AAFP’s 
FP Essentials and an associate medical editor of American Family Physician.

Address correspondence to Colleen K. Cagno, MD, University of Ari-
zona, 707 N. Alvernon Way, Ste. 101, Tucson, AZ 85750 (e-mail: colleen.
cagno@uahealth.com). Reprints are not available from the authors. 

Author disclosure: No relevant financial affiliations to disclose.

REFERENCES

	 1.	 Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, National 
Center for Immunization and Respiratory Diseases, Centers for Disease 
Control and Prevention (CDC). Prevention of perinatal group B strepto-
coccal disease—revised guidelines from CDC, 2010. MMWR Recomm 
Rep. 2010;59(RR-10):1-36. 

	 2.	 Jordan HT, Farley MM, Craig A, et al.; Active Bacterial Core Surveillance 
(ABCs)/Emerging Infections Program Network, CDC. Revisiting the need 
for vaccine prevention of late-onset neonatal group B streptococcal dis-
ease: a multistate, population-based analysis. Pediatr Infect Dis J. 2008; 
27(12):1057-1064. 

	 3.	 Nandyal RR. Update on group B streptococcal infections: perinatal and 
neonatal periods. J Perinat Neonatal Nurs. 2008;22(3):230-237. 

	 4.	 Van Dyke MK, Phares CR, Lynfield R, et al. Evaluation of universal ante-
natal screening for group B streptococcus. N Engl J Med. 2009;360(25): 
2626-2636. 

	 5.	 Schrag S, Gorwitz R, Fultz-Butts K, Schuchat A. Prevention of perinatal 

group B streptococcal disease. Revised guidelines from CDC. MMWR 
Recomm Rep. 2002;51(RR-11):1-22. 

	 6.	 Trappe KL, Shaffer LE, Stempel LE. Vaginal-perianal compared with 
vaginal-rectal cultures for detecting group B streptococci during preg-
nancy. Obstet Gynecol. 2011;118(2 pt 1):313-317. 

	 7.	 Lin K, Fajardo K; U.S. Preventive Services Task Force. Screening for asymp-
tomatic bacteriuria in adults: evidence for the U.S. Preventive Services Task 
Force reaffirmation recommendation statement. Ann Intern Med. 2008; 
149(1):W20-W24. 

	 8.	 McKenna DS, Matson S, Northern I. Maternal group B streptococcal 
(GBS) genital tract colonization at term in women who have asymptom-
atic GBS bacteriuria. Infect Dis Obstet Gynecol. 2003;11(4):203-207. 

	 9.	 Persson K, Bjerre B, Elfström L, Polberger S, Forsgren A. Group B strep-
tococci at delivery: high count in urine increases risk for neonatal colo-
nization. Scand J Infect Dis. 1986;18(6):525-531. 

	10.	Boyer KM, Gadzala CA, Burd LI, Fisher DE, Paton JB, Gotoff SP. Selective 
intrapartum chemoprophylaxis of neonatal group B streptococcal early-
onset disease. I. Epidemiologic rationale. J Infect Dis. 1983;148(5):795-801. 

	11.	 Schuchat A, Deaver-Robinson K, Plikaytis BD, Zangwill KM, Mohle-
Boetani J, Wenger JD; The Active Surveillance Study Group. Multistate 
case-control study of maternal risk factors for neonatal group B strep-
tococcal disease. Pediatr Infect Dis J. 1994;13(7):623-629. 

	12.	Schuchat A, Zywicki SS, Dinsmoor MJ, et al. Risk factors and opportuni-
ties for prevention of early-onset neonatal sepsis: a multicenter case-
control study. Pediatrics. 2000;105(1 pt 1):21-26. 

	13.	Oddie S, Embleton ND. Risk factors for early onset neonatal group B 
streptococcal sepsis: case-control study. BMJ. 2002;325(7359):308. 

	14.	Adair CE, Kowalsky L, Quon H, et al. Risk factors for early-onset group 
B streptococcal disease in neonates: a population-based case-control 
study. CMAJ. 2003;169(3):198-203. 


