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Executive Summary

Since its emergence in the 1970's;group B streptococcal (GBS) disease has been the
leading bacterial infection associated with illness and death among newborns in the United
States. A protocol would provide guidance to health care professionals and women of
childbearing age on how to adequately detect, prevent and treat GBS infection. The Virginia
Center for Health Statistics reports seven infants died from GBS infection from 1990-1994.
According to Virginia Health Information (VHI), in 1994 there were 139 cases ofhospitalized
neonates under 30 days old, with 129 of these cases being infants under 8 days old, with the
diagnosis of GBS infection. A hospital neonatal chart review from Region 5 Northern Virginia
Regional Perinatal Coordinating CoUncil (RPCC) indicates that GBS infections may be under
reported as a causative factor in infant deaths. From this chart review, GBS infection was listed
as a contributing factor in 7 infant deaths in 1992, 5 deaths in 1993 and 5 deaths in 1994. GBS
was not listed as the underlying cause of death in any of these reviews. Individual chart reviews
and VHI data may more accurately capture the incidence of GBS infection, because GBS is
often listed as a contributing cause of death, with sepsis listed as the cause of death on the death
certificates. Sepsis is a broader term that encompasses all types of infection, while GBS is the
specific organism that causes the infection.

Senate Joint Resolution (SJR) 51 passed by the 1996 General Assembly, requests the
Commissioner of Health to assemble a panel of experts to develop a protocol for the detection,
prevention and treatment of Group B Streptococcus (GBS). The Commissioner is further
requested to include representatives on this panel from the Virginia Chapters of the American
Academy of Pediatrics (AAP), the American College of Obstetricians and Gynecologists
(ACOG), the Virginia Perinatal Association (VPA), and the Medical Society of Virginia.

The panel of experts met on June 10, 1996 to review GBS incidence and mortality data
and the current GBS protocols of professional organizations. The Centers for Disease Control
and Prevention (CDC) document published May 31, 1996 is endorsed by the AAP and ACOG.
ACOG's Committee Opinion (Number 173, June 1996) on Prevention of Early-Onset Group B
Streptococcal Disease in Newborns was distributed and discussed at the meeting. ACOG
supports the CDC guidelines which is reflected in the Committee Opinion. AAP will be
publishing its Policy Statement on Group B Streptococcus in Newborns in July 1996. Guidelines
for Perinatal Care, 4th Edition published by AAP and ACOG, will be printed with the CDC
guidelines for GBS in the new text. The professional organizations have agreed to adopt the
CDC guidelines and their own publications reflect this position. The panel acknowledged the
extensive research CDC has devoted to the development of the guidelines and agreed that the
state of Virginia should adopt them. The panel recomnlends supporting the CDC protocol but not
legislating the protocol. A brief overview of the CDC recommendations follows:
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Screening-Based Approach

All pregnant women should be screened at 35-37 weeks' gestationfor vaginal and rectal
GBS colonization. Patients should be informed ofscreening results and ofpotential benefits and
risks ofintrapartum antimicrobial prophylaxis for GBS carriers. Information systems should be
developed and monitored to ensure that prenatal culture results are available at the time and
place ofdelivery. Intrapartum chemoprophylaxis should be offered to all pregnant women
identified as GBS carriers by culture at 35-37 weeks' gestation. Women who develop rupture of
membranes or labor before 37 weeks, in the absence ofa negative GBS culture, should be given
intrapartum chemoprophylaxis as well.

Risk-Factor Approach

A prophylaxis strategy based on the presence ofintrapartum riskfactors alone (e.g., 37
weeks' gestation, duration ofmembrane rupture greater than or equal to 18 hours or
temperature greater than or equal to 100.4F) is an acceptable alternative. Women who develop
membrane rupture without labor, before 37 weeks' completed gestation should have a vaginal
and rectal culture collected and may be treated with antimicrobial prophylaxis until culture
results become available.

The panel recommends supporting the CDC protocol but not legislating the protocol. By
publicizing the long awaited CDC guidelines, it will decrease some of the confusion that health
care providers currently have. The panel supported the CDC recommendations with the prenatal
screening at 35-37 weeks algorithm. The panel agreed that the screening-based approach which
prevents 86% of early-onset neonatal GBS disease is preferable to the risk-factor approach which
prevents only 68.8% of early-onset neonatal GBS disease (Appendix 4). The panel strongly
encourages women to discuss this issue with their health care provider and supports proper
testing procedures for obtaining specimens and proper lab medium.

The utilization of improper culture mediums and inappropriate site of cultures was
discussed by the panel at length. It was agreed that lack of information and knowledge by health
care providers and laboratories about the appropriate culture media and correct culture sites is
evident. Insurance coverage for these cultures needs to be investigated. Both CDC approaches
listed above, require laboratories to use appropriate culture methods for collection ofGBS from
vagina-rectal swabs. Some insurance companies pay for a screening test but not a culture, or
require a screening test before reimbursing for a culture. Due to the low specificity of GBS
screening tests, with none of them having greater than 80% accuracy, the screening test is not
considered reliable.

The panel also recommended that a statewide educational campaign on GBS and the new
CDC guidelines is necessary. A campaign to educate women of childbearing age about GBS will
also increase the amount of women who will talk to their health care provider about this disease.
The campaign will reflect a preference for the screening-based approach over the risk-factor
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based approach. Educating the laboratories, insurance companies and hospitals about these state
supported guidelines will increase their compliance with the accepted manner of testing
individuals for GBS colonization.

The statewide campaign should include:

• A fact sheet on the diagnosis, prevention and treatment of GBS with a letter from the
Commissioner to be mailed to health care providers, labs, hospitals, and insurance
companies. The letter would include advising all perinatal care providers to discuss GBS
infection with pregnant women and employ the prevention strategies recommended by
the CDC.

• A brochure to be developed in cooperation with the Group B Streptococcus Association
to educate women of childbearing age.

The cost to implement this statewide campaign would be approximately $17,000.00.
Funding would have to be sought either through public/private partnership or Virginia
Department of Health support.

The panel also recommended developing a method for collecting data about GBS
infection in Virginia in order to document progress in educating the public on GBS and the CDC
guidelines. Ifprogress in educating both professionals and women of childbearing age is
successful, GBS infections and deaths of Virginia's newborns should be decreased. Working in
cooperation with Virginia Health Information to track this data is an important strategy. In
addition, the panel recommended insurance companies cover the cost of GBS cultures with no
prerequisite for initial GBS screening test.
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I. Purpose/Scope of Study

Senate Joint Resolution (SJR) 51 passed by the 1996 General Assembly, requests the
Commissioner of Health to assemble a panel of experts to develop a protocol for the detection,
prevention and treatment of Group B Streptococcus (GBS) (Appendix 1). The Commissioner is
further requested to include representatives on this panel from the Virginia Chapters of the
American Academy of Pediatrics, the American College of Obstetricians and Gynecologists, the
Virginia Perinatal Association, and the Medical Society of Virginia.

Group B Streptococcus Infection (GBS) is the leading bacterial infection associated with
illness and death among newborns in the United States. One of the Commonwealth's charges is
to protect women and infants in Virginia. A protocol would provide guidance to health care
professionals and women of childbearing age on how to adequately detect, prevent and treat GBS
infection.

II. Background

A. Overview of GBS Infection

Since its emergence in the 1970's, group B streptococcal (GBS) disease has been the
leading bacterial infection associated with illness and death among newborns in the United
States. The Virginia Center for Health Statistics reports seven infants died from GBS infection
from 1990-1994. In 1994 there were 139 cases ofhospitalized neonates under 30 days old, with
129 of these cases being infants under 8 days old, with the diagnosis of GBS infection, according
to Virginia Health Information (Appendix 2).

Most neonatal GBS infections can be prevented by administering intrapartum antibiotics
to women at increased risk for transmitting the infection to their newborns. Unfortunately,
prevention strategies have not been implemented widely or consistently, and the incidence of
neonatal GBS disease has not declined. Approximately 10-30% of pregnant women are carriers
of GBS with vaginal and rectal colonization most common (colonization refers to the presence of
the GBS bacterium). Of infants born to colonized women, approximately 1%-2% will develop
early-onset invasive disease. Maternal carriage ofGBS is transient, and which women will be
colonized at the time of labor and delivery is not predicted with complete accuracy by prenatal
cultures. 1

GBS is a bacterium that causes invasive disease primarily in newborns, pregnant women,
and adults with underlying medical conditions. In infants, GBS is characterized as either early
onset or late onset. Early onset occurs in infants <7 days of age, with late-onset occurring in
infants>7days of age. The disease usually manifests itself as bacteremia (a bacterial infection in
the blood), pneumonia or meningitis.2 The case-fatality rate for newborn GBS disease is
estimated to be 5%-20% with 6% of early-onset GBS infections resulting in death. In 1990, the
incidence ofGBS was 1.8 per 1,000 live births in the U.S. Eighty percent ofGBS infections are
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early-onset with long-term neurologic sequelae estimated to occur in 15%-30% of meningitis
survivors. 3

Results from research show that infants whose mothers had a positive GBS culture
prenatally had 29 times the risk of developing early-onset GBS disease. Deliveries to women
who had premature infants, prolonged duration of membrane rupture and intrapartum fever were
approximately 7 times more likely to have their infants contract early-onset GBS disease.4 Other
criteria that increase a mother's risk of delivering an infant with invasive GBS disease include:
<20 years of age, black race 5, heavy colonization ofmaternal GBS genital cultures6

, low levels
of anti-GBS capsular antibody?, previous delivery of a GBS infected infant8, GBS bacteriuria
during pregnancy.9 Several vaccines are being developed to induce antibodies against GBS. lO

Reduced transport from the maternal placenta to the fetus may occur before 32-34 weeks
gestation (length of time from conception to birth) making the vaccine's impact limited in
pregnant women with preterm labors.

Laboratory identification of GBS colonization depends upon several factors. The culture
specimen should q~ from both the anorectum and vaginal opening to increase the likelihood of
GBS isolation in the culture. Culturing both sites increases the likelihood of isolating the GBS
bacterium by 5%-27% over vaginal culture alone. I I Laboratories need to utilize selective media
(broths containing antimicrobial agents to inhibit competing organisms) to increase the yield of
screening cultures by as much as 50%.12 Utilization of inappropriate culture media will yield
false negative results. A rapid test for GBS detection is available from several manufacturers and
can be performed in <1 hour. However, the sensitivity of these rapid-detection tests has been
variable and often unacceptably low (15%-74%).13

The later in pregnancy the cultures are performed, the closer the correlation with
intrapartum culture results. The duration of GBS carriage is unpredictable, and does not change
with the length of pregnancy. Prenatal screening cultures will not correctly identify all women
with intrapartum GBS carriage. Scheduling routine cultures late in pregnancy improves
accuracy, but means that if a women delivers prematurely or does not receive prenatal care she
will not be screened for GBS.I4

Intrapartum chemoprophylaxis (administering antibiotics after the onset of labor or
membrane rupture but before delivery) is the most feasible method of preventing both early
onset GBS disease and maternal illness from GBS. Intrapartum antibiotic administration
decreases neonatal infection with GBS. A large number of pregnant women are colonized with
GBS, but administration of intrapartum antibiotics is not realistic for all GBS carriers and may
lead to a number of adverse drug reactions. If all GBS carriers or all women with risk factors,
received intrapartum antibiotics, approximately 10 deaths per year from anaphylaxis (severe
allergic reaction) could theoretically occur. 15 Severe complications can occur in the unborn
infant even when maternal anaphylaxis is not life threatening. 16 Widespread antibiotic use, may
also increase the risk for the development of antibiotic resistant organisms. Restricting antibiotic
agents to selected populations at increased risk for delivering a newborn with GBS would
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decrease this occurrence. Penicillin G may be preferable to ampicillin for routine prophylaxis
(contributes to the prevention of infection and disease). Ampicillin has a broader level of
antimicrobial action than penicillin. Utilizing ampicillin more frequently than penicillin may
increase the amount of resistant organisms. 17

B. Incidence and Mortality ofGBS in Virginia

From 1990 to 1994, there was a total of seven recorded deaths from GBS according to the
Virginia Center for Health Statistics. This data was obtained from infant birth and death
certificates. (Appendix 3).

Based on 1994 hospital submitted discharge claims data, Virginia Health Information
(VHI) assisted the Virginia Department of Health by preparing a report focusing on the
frequency of Group B Streptococcus among infants. Detailed data provided by VHI are included
as Appendix 2. The following ICD-9-CM codes were identified as being relevant: Group B
Streptococcus (GBS), Meningitis, Sepsis and Other Infection During the Perinatal Period. VHI
found a total of 2,338 cases having the above conditions for children under 1 year of age, the vast
majority being diagnosed with Other Infection During the Perinatal Period.

VHI data report for infants under the age of 8 days, 116 cases were diagnosed with GBS
during their initial delivery hospital stay. The average total charge for the birth and care of each
of these infants was found to be $6,942.84. The total cost to Virginia was $805,369.44. These
infants were not discharged home and later readmitted with GBS. There were 13 infants less
than 8 days old which were admitted after their initial discharge or home birth having a diagnosis
ofGBS. The average total charge for the care of each of these infants was $12,344.38. The total
cost to Virginia was $160,476.94.

VHI data show that among all 2,338 cases of infants with the ICD-9-CM diagnosis codes
of771.8 Other Infection of the Perinatal Period, 038.0 Sepsis, 320.2 Meningitis and 041.02
Group B Streptococcus, there were 56 recorded deaths. None of the infants died had a diagnosis
of GBS or Meningitis. However, 55 infants who died were diagnosed as Other Infection During
the Perinatal Period and one infant died with diagnosis of Sepsis. All of the infants which died
were under the age of30 days at the time of admission. Forty-three of the infants who died were
admitted at the time of birth and had an average length of stay of 23 days.

VHI acknowledges that these numbers could be affected by the under reporting of
information, incomplete or inaccurate coding as well as by an incomplete submission of data.

A hospital neonatal chart review from Region 5 Northern Virginia Regional Perinatal
Coordinating Council (RPCC) indicates that GBS infections may be under reported as a
causative factor in infant deaths. GBS infection was listed as a contributing factor in 7 infant
deaths in 1992, 5 deaths in 1993 and 5 deaths in 1994. GBS was not listed as the underlying
cause of death in any of these reviews. Individual chart reviews and VHI data may more
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accurately capture the incidence of GBS infection, because GBS is often listed as a contributing
cause of death, with sepsis listed as the cause of death on the death certificates. Sepsis is a
broader tenn that encompasses all types of infection, while GBS is the specific organism that
causes the infection.

A diagnosis of GBS is difficult to obtain without extensive chart reviews. The lack of
data reported on the birth and death certificates is evident considering the VHI data. The
incidence and prevalence of GBS is under reported utilizing data from vital statistics. The long
term sequela from GBS infection, other than death, is even more difficult to ascertain.

C. Management of GBS Infection

The lack of agreement on the management of perinatal GBS, in the past, is well
documented in the literature. The American Academy ofPediatrics (AAP) and The American
College of Obstetricians and Gynecologists (ACOG), which had established protocols on the
prevention, detection and treatment of GBS and other infections, agreed that intrapartum
antibiotic prophylaxis does appear to be effective in reducing the incidence of neonatal GBS
colonization and early onset of neonatal sepsis, but differ in the detection and subsequent
treatment modality. The controversy existed relative to detennining which patients should
receive antibiotic prophylaxis, as a mother's colonization status is not known at the time of labor.

The CDC has developed prevention guidelines in conjunction with experts from AAP,
ACOG and other relevant experts in the field as well as other professional organizations. The
CDC developed these guidelines to promote a coordinated approach to prevention among
obstetric and pediatric care practitioners as well as clinical microbiology laboratory personnel.
The guidelines are intended for the following groups: providers of prenatal, obstetric, and
pediatric care; microbiology laboratories; hospital administrators; managed-care organizations;
childbirth educators; public health authorities; expectant parents and advocacy groups for
expectant parents. 18

D. Cost of GBS Infection

There are many research studies estimating the cost-benefit of GBS testing and treatment,
versus cost to treat GBS infected infants. In one study, the cost of testing a woman for GBS at
35-37 weeks gestation and treating her with antibiotics during labor if she is GBS positive is
estimated to be $52.00 per woman. The cost to treat an infant with long-term GBS related
sequelae was estimated to be over $100,000. 19 Another research study demonstrates that the
universal GBS treatment protocol is cost-effective because the cost of treating affected infants is
so high.20 The study concludes the benefit-cost ratio is greater than 1 for all the strategies;
therefore, for every dollar invested in prevention, more than a dollar would be saved by
eliminating the costs of treating an infant with GBS disease.21 The benefit-cost ratio for Virginia
is difficult to obtain due to the difficulty in accurately determining infant morbidity and mortality
resulting from GBS disease.
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Costs ofthe Screening-Based Approach in Virginia
If all pregnant women who gave birth to an infant in Virginia had GBS testing the cost would be:
94,355 births (1994 births in Virginia) x $10.00 (approximate cost ofGBS culture) =
$943,550.00.

It is estimated that 10%-30% of all pregnant women will have positive GBS cultures.22 Based on
94,355 births in Virginia in 1994, it is estimated that the number of pregnant women who will be
have GBS positive cultures is between 9,435 and 28,306.

Intravenous penicillin ( 5 million unit vial) costs $16.61 for the drug with the mixture and
administration costs factored in, making the average cost of intravenous penicillin $49.83 per
patient in labor.23 The average length of labor is twelve hours.24 The total cost of treating these
GBS positive women would be between $470,146.05 - $1,410,487.98.

The total cost to implement this protocol in Virginia would be from $1,413,696 - $2,354,037.90
to culture and treat GBS positive pregnant women for GBS infection.

Costs ofRisk-Based Approach in Virginia
According to the literatuare, it appears that 18% of all women will present with one of the CDC
risk factors listed, during pregnancy. In Virginia this would be approximetely 16,984 women. If
these women are treated with antibiotics during labor the cost would approximetely be
$846,312.72.

Health Department Cost ofCulturing and Treating Women
The health department costs of culturing women from July 1994 - July 1995 are based upon the
20,000 unduplicated maternity patient visits to local health departments statewide.25 It appears
that health department practice is variable. The cost to culture these pregnant women (based on
the costs outlined above) would be $200,000.00. The number of these women who would be
GBS positive is 2,000-6,000 with the cost of treating these GBS positive women being between
$99,660.00 - $298,980.00. The total cost to Virginia for treating and culturing these women
would average $399,320.00.

Cost ofTreating GBS Infants
According to VHI, in 1994 for infants under the age of 8 days, 116 cases were diagnosed with
GBS during their initial delivery hospital stay. The average total charge for the birth and care of
each of these infants was found to be $6,942.84. The total cost to Virginia was $805,369.44.
These infants were not discharged horne and later readmitted with GBS. There were 13 infants
less than 8 days old which were admitted after their initial discharge or home birth having a
diagnosis of GBS. The average total charge for the care of each of these infants was $12,344.38.
The total cost to Virginia was $160,476.94. This does not reflect the cost of long-term treatment
of neurologically impaired infants from sequelae of GBS infection. More detail on VHI data is
ineluded in Appendix 3.
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III. Methodology and Findings

Each of the organizations specified in the study resolution was asked to designate a
representative to participate on the study panel. In addition, the Regional Perinatal Coordinating
Councils were asked to supply names of physicians in their region who were involved in the
issue of GBS infection. From the list ofnames, physicians were chosen to represent the state
geographically, by medical specialty, by community based practice, and university based
practice. A consumer representative was also asked to participate on the panel. The panel is
representative of health care professionals throughout the Commonwealth who deal with the
issue of GBS infection.

The panel of experts met on June 10, 1996 to review GBS incidence and mortality data
and the current GBS protocols of professional organizations. The CDC document published
May 31, 1996 is endorsed by the AAP and ACOG. ACOG's Committee Opinion (Number 173,
June 1996) on Prevention of Early-Onset Group B Streptococcal Disease in Newborns was
distributed and discussed at the meeting. ACOG supports the CDC guidelines which is reflected
in the Committee Opinion. AAP will be publishing its Policy Statement on Group B
Streptococcus in Newborns in July 1996. Guidelines for Perinatal Care. 4th Edition published by
AAP and ACOG, will be printed with the CDC guidelines for GBS in the new text. The
professional organizations have agreed to adopt the CDC guidelines and their own publications
reflect this position. The panel acknowledged the extensive research CDC has devoted to the
development of the guidelines and agreed that the state of Virginia should adopt them. The panel
recommends supporting the CDC protocol but not legislating the protocol. The full text of the
CDC recommendations is included as Appendix 4. A brief overview of the CDC
recommendations follows: 26

Screening-Based Approach

Allpregnant women should be screened at 35-37 weeks' gestation for vaginal and rectal
GBS colonization (Appendix 4, Figure 1). Patients should be informed ofscreening results and
ofpotential benefits and risks ofintrapartum antimicrobial prophylaxis for GBS carriers.
Information systems should be developed and monitored to ensure that prenatal culture results
are available at the time andplace ofdelivery. Intrapartum chemoprophylaxis should be offered
to all pregnant women identified as GBS carriers by culture at 35-37 weeks' gestation. Women
who develop rupture ofmembranes or labor before 37 weeks, in the absence ofa negative GBS
culture, should be given intrapartum chemoprophylaxis as well.

Risk-Factor Approach

A prophylaxis strategy based on the presence ofintrapartum riskfactors alone (e.g., 37
weeks' gestation, duration ofmembrane rupture greater than or equal to 18 hours or
temperature greater than or equal to 100.4F) is an acceptable alternative. Women who develop
membrane rupture without labor, before 37 weeks' completed gestation should have a vaginal
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and rectal culture collected and may be treated with antimicrobial prophylaxis until culture
results become available (Appendix 4, Figure 2).

The panel agreed that the screening-based approach which prevents 86% of early-onset
neonatal GBS disease is preferable to the risk-factor approach which prevents only 68.8% of
early-onset neonatal GBS disease (Appendix 4).

The utilization of improper culture mediums and inappropriate site of cultures was
discussed by the panel at length. It appears that many health care providers are not aware of the
proper site for obtaining GBS cultures, the timing for collecting the specimen and best culture
medium for accurate GBS cultures. It was agreed that lack of information and knowledge by
health care providers and laboratories about the appropriate culture media and correct culture
sites is evident. Insurance coverage for GBS cultures needs to be investigated. Both CDC
approaches listed above, require laboratories to use appropriate culture methods for collection of
GBS from vagina-rectal swabs. Some insurance companies pay for a screening test but not a
culture, or require a screening test before reimbursing for a culture. Due to the low specificity of
GBS screening tests, with none of them having greater than 80% accuracy, the screening test is
not considered reliable.

IV. Recommendations

The panel recommends supporting the CDC protocol but not legislating the protocol. By
publicizing the long awaited CDC guidelines, it will decrease some of the confusion that health
care providers currently have. The panel supported the CDC recommendations with the prenatal
screening at 35-37 weeks algorithm. 'The panel agreed that the screening-based approach which
prevents 86% of early-onset neonatal GBS disease is preferable to the risk-factor approach which
prevents only 68.8% of early-onset neonatal GBS disease (Appendix 4). The panel strongly
encourages women to discuss this issue with their health care provider and supports proper
testing procedures for obtaining specimens and proper lab medium.

A statewide educational campaign on GBS and the new CDC guidelines is necessary. A
campaign to educate women of childbearing age about GBS will also increase the amount of
women who will talk to their health care provider about this disease. The campaign will reflect a
preference for the screening-based approach over the risk-factor based approach.

Educating the laboratories, insurance companies and hospitals about these state supported
guidelines will increase their compliance with the accepted manner of testing individuals for
GBS colonization.
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The statewide campaign should include:

• A fact sheet on the diagnosis, prev"ention and treatment of GBS with a letter from the
Commissioner to be mailed to health care providers, labs, hospitals, and insurance
companies. The letter would include advising all perinatal care providers to discuss GBS
infection with pregnant women and employ the prevention strategies recommended by
the CDC.

• A brochure to be developed in cooperation with the Group B Streptococcus Association
to educate women of childbearing age.

The cost to implement this statewide campaign would be approximately $17,000.00.
Funding would have to be sought either through private/public partnership or Virginia
Department of Health support.

The panel also recommended developing a method for collecting data about GBS
infection in Virginia in order to document progress in educating the public on GBS and the CDC
guidelines. If progress in educating both professionals and women of childbearing age is
successful, GBS infections and deaths of Virginia's newborns should be decreased. Working in
cooperation with Virginia Health Information to track this data is an important strategy. In
addition, the panel recommended insurance companies cover the cost of GBS cultures with no
prerequisite for initial GBS screening test.

8



v. References

1.Centers for Disease Control and Prevention. Prevention of perinatal group B streptococcal
disease: a public health perspective. MMWR 1996; 45(No. RR-7): 1-27.

2.Baker CJ, Edward MS. Group B streptococcal infants. In: remington J Klein JO, eds.
Infectious diseases of the fetus and newborn infant. 4th ed. Philadelphia: WB Saunders, 1995:
980-1054.

3.Zangwill KM, Schuchat A. Wenger JD. Group B streptococcal disease in the United States,
1990: report from a multistate active surveillance system. In: CDC surveillance summaries
(November 20). MMWR 1992;41(No. SS-6): 25-32.

4.Boyer KM, GotoffSP, Strategies for chemoprophylaxis ofGBS early-onset infections.
Antibiot Chemother 1985; 35: 267-80.

5.Schuchat A, Oxtoby M, Cochi S, et al. Population-based risk factors for neonatal group B
streptococcal disease; results of a cohort study in metropolitan Atlanta. J Infect dis 1990; 162:
672-7.

6.Pass MA, Gray BM, Khare S, Dillon HC. Prospective studies of group B streptococcal
infection in infants. J Pediatr 1979; 95:431-43.

7.Baker CJ, Kasper DL. Correlation ofmaternal antibody deficiency with susceptibility to
neonatal group B streptococcal infection. N Engl J Med 1976; 294: 753-6.

8.Carstensen H, Christensen KK, Grennert L, Pesson K, Polberger S. Early-onset neonatal group
B streptococcal septicaemia in siblings. J Infect 1988; 17: 201-4.

9.Wood EG, Dillon HC. A prospective study of group B streptococcal bacteriuria in pregnancy.
Am J Obstet Gynecol1981; 140: 515-20.

1O.Schuchat A, Wenger JD. Epidemiology of group B streptococcal disease; risk factors,
prevention strategies and vaccine development. Epidemio Rev 1994; 16: 374-403.

Il.Dillon He, Gray E, Pass MA, Gray BM. Anorectal and vaginal carriage of group B
streptococci during pregnancy. J Infect Dis 1982; 145: 794-9.

12.Ferieri P, Blair LL. Pharyngeal carriage of group B streptococci: detection by three methods.
J Clin Microbiol1977; 6:136-9.

13 .Yancey MK, Aremer T, Clark P, Duff P. Assessment of rapid identification tests for genital
carriage of group B streptococci. Obstet Gynecol 1992; 80: 1038-47.

9



I4.Yow MD, Leeds LJ, Mason EO, Clark DJ, Beachler CWo T~le natural history of group B
streptococcal colonization in the pregnant woman and her offspring. 1. Colonization studies.
Am J Obstet Gynecol1980; 137: 34-8. .

15.Schwartz B, Jackson L. Invasive group B streptococcal disease in adults. JAMA 1991: 266:
3284.

16.Heim K, Alge A, Marth C. Anaphylactic reaction to ampicillin and severe complication in
the fetus. Lancet 1991; 337: 859-60.

I7.Amstey MS, Gibbs RS. Is penicillin G a better choice than ampicillin for prophylaxis of
neonatal group B streptococcal infections? Obstet Gynecol 1994; 84: 1058-9.

I8.Centers for Disease Control and Prevention. Prevention of perinatal group B streptococcal
disease: a public health perspective. MMWR 1996;45 (No. RR-7): 1-24.

19.Katz V, Moos M, Cefalo R, Thorp J, Bowles W, Wells S. Group B streptococci: results of a
protocol ofantepartum screening and intrapartum treatment. Am J Obstet Gynecol 1994; 170:
524.

20.Mohle-Boetani J, Schuchat A, Plikaytis B, Smith T, Broome C. Comparison of prevention
strategies for neonatal group B streptococcal infection: a population-based economic analysis.
JAMA 1993; 270: 1442-1448.

21.Mohle-Boetani J, Schuchat A, Plikaytis B, Smith T, Broome C. Comparison of prevention
strategies for neonatal group B streptococcal infection: a population-based economic analysis.
JAMA 1993; 270: 1442-1448.

22.Centers for Disease Control and Prevention. Prevention of perinatal group B streptococcal
disease: a public health perspective. MMWR 1996;45 (No. RR-7): 1-24.

23.Virginia Department of Health, Pharmacy Services.

24.Decherney AH, Pernoll ML. In: current obstetric & gynecologic diagnosis and treatment.
Connecticut: Appleton & Lange, 1994: 209.

25.Virginia Department of Health, VISION data.

26.Centers for Disease Control and Prevention. Prevention of perinatal group B streptococcal
disease: a public health perspective. MMWR 1996;45 (No. RR-7): 1-24.

10



Appendix 1

1 SENATE JOINT RESOLUTION NO. 51
'.

2 Requesting tlze Commissioner of Health to assemble a panel of expens for the purpose of developing
3 a prorocol for the detection. prevenrion.. and treatment of Group B Streptococcus (GBS).

4 Agreed to by the Senate9 February 28, 1996
5 Agreed to by the House of Delegates, February 26, 1996

6 . WHEREAS, the Guidelines for Perinatal Care developed by the American Academy of Pediatrics
7 and the American College of Obstetricians and Gynecologists include two chapters related to
8 infection; and
9 WHEREAS, infections, whether viral or bacterial, among pregnant women are frequently very

10 dangerous for such women's feruses and, if not controlled, to newborn infants: and
11 WHEREAS, the public is generally aware of the dangers of certain illnesses9 such as measles or
12 sexually-transmitted diseases, to pregnant women and their fetuses; and
13 WHEREAS, most people, even some practitioners, may not be aware, however, of the potentially
14 serious dangers. to fetuses and newborn infants from exposure to 'certain common bacteria; and
15 WHEREAS, for example, an anicle published recently in the New England Journal of Medicine
16 implied that infection caused by some common organisms was related to premature births and low
17 birth weights; and
18 WHEREAS, detection' of dangerous infections among pregnant women, including Group B

. 19 Streptococcal (GBS) colonization, should be made a priority among providers delivering prenatal and
20 perinatal care; and
21 WHEREAS, Group B Streptococcal infection~aused by a bacteria conunon)y found in the mouth
22 and the digestive. urinary, and reproductive systems-should not be confused with Group A
23 Stteptococcus-the agent causing strep throat and rheumatic fever; and
24 WHEREAS, although many infants exposed to GBS do not develop infection or suffer any effects
25 from the bacteria. those infants who are exposed to GBS in utero or during labor may become
26 infected; and
27 VlHEREAS, GBS can cause sepsis, pneumonia. encephalitis, and meningitis, and may result in
28 pennanent damage or even death to an infant who was born in good health; and
29 WHEREAS, the tragic instances of pennanent damage or death among newborn infants as a result
30 of GBS infection or other infections are often easily preventable through testing of women and
31 newborns and treatment with antibiotics of those found to be colonized or infected; and
32 WHEREAS, there are, within the medical community, concerns about the proper time(s) for and
33 the effectiveness and costs of repeated testing or culturing of pregnant. women to detect GBS infection
34 because a woman may be colonized with the bacteria at certain times during pregnancy and not at
35 other times; and
36 WHEREAS, many expens caution that prophylactic antibiotic treatment must be monitored to
37 prevent the development of antibiotic-resistant strains of GBS and other microorganisms; and
38 WHEREAS, to those parents who have lost a child to GBS infection. none of the medical
39 controversy is as compelling and important as the fact that their child's death could have been
40 prevented: now, therefore, be it
41 RESOLVED by the Senate, the House of Delegates concurring

9
That the Commissioner of Health

42 be requested to assemble a panel of experts for the purpose of developing a protocol for the detection,
43 prevention9 and treatment of Group B Streptococcus (GBS). The panel shall consult the most current
44 revision of the Guidelines for Perinatal Care and experts on infectious· diseases concerning the most
45 appropriate means of detection9 prevention, and treatment 01GBS infection and other infections. The
46 panel may also make recommendations to the Governor and the General Assembly concerning
47 appropriate. actions to protect the Commonwealth~s women and infants..
48 The Commissioner of Health or his designee shall serve as chair of the panel and shall provide
49 technical assistance concerning public health matters as necessary to the panel. The Commissioner is
50 funher requested to include representath'cs on this panel from the Virginia Chapters of the American
51 Academy of Pediatrics and the American College of Obstetricians and Gynecologists. the Virginia
52 Perinatal Association, and the Medical Society ofVirginia. .
53 The Department of Health shall provide· staff support" for the study. All agencies of the



2

1 Commonwealth shall provide assistance to the panel. upon request.
2 The panel shall complete its work in time fo~ the Commissioner to submit the panel's fmdings and
3 recommendations to the Governor and the 1997 Session of "the General Assembly as provided in the
4 procedures of the Division of Legislative Automated Systems for the processing of legislative
5 documents.



APPENDIX 2
VIRGINIA HEALTH INFORMATION

1994

Virginia Health Information (VHl) collects and analyzes datafrom hospital discharge data
providing the Commonwealth with patient level data. VHI is a public-private partnership
between the Commonwealth ofVirginia and a coalition ofall parties with a stake in health care.

The number of infants with a diagnosis of Group B Streptococcus (GBS):

Under 30 days old
Under 8 days old
Under 8 days old wi
Admission date same as birth date
Under 8 days old wI
Admission date later than birth date

Number of infants with
GBS diagnosis

139
129

116

13

Average hQs.pital
total chan~e
$ 7,279.48

$ 6,942.84

$12,344.38

YA..
Total Cost

$1,011,847.72
$ 939,052.92

$ 805,369.44

$ 160,476.94

Based on 1994 hospital submitted discharge claims data, Virginia Health Infonnation (Vlll) assisted the
Virginia Department of Health with a report focusing on the frequency of Group B Streptococcus among

fants. Several ICD-9-CM codes were identified by the Virginia Health Infonnation Management
~ 1..ssociation as being relevant. The codes identified Group B Streptococcus (GBS), Meningitis, Sepsis and
Other Infection During the Perinatal Period. VIn found a total of2,338 cases having the above conditions for
children under 1 year of age. The vast majority being diagnosed with Other Infection During the Perinatal
Period.

For infants under the age of 8 days, 116 cases were diagnosed with GBS during their initial delivery hospital
stay. The average total charge for the birth and care ofthese infants was found to be $6,942.84. These infants
were not discharged home and later readmitted with GBS. There were 13 infants less than 8 days old which
were admitted after their initial discharge or home birth having a diagnosis of GBS. The average total charge
for the care of these infants was $12,344.38.

Among all 2,338 cases of infants with the ICD diagnosis codes of 771.8 Other Infection of the Perinatal
Period, 038.0 Sepsis, 320.2 Meningitis and 041.02 Group B Streptococcus, there were 56 recorded deaths.
None of the infants died who had a diagnosis ofGBS or Meningitis. However, 55 infants died who were
diagnosed as Other Infection During the Perinatal Period, and one infant died with diagnosis of Sepsis. All of
the infants who died were under the age of 30 days at the time of admission. Forty-three infants of the infants
who died were admitted at the time of birth and had an average length of stay of23.09 days.

VHI acknowledges that a these numbers could be affected by the under reporting of information, incomplete
or inaccurate coding as well as by an incomplete submission of data.



APPENDIX 3

Infant Deaths from Group B ~treptococcal Infection in Virginia
A Five Year Review

YEAR # INFANT
DEATHS

FROMGBS

1990 2

1991 1

1992 1

1993 2

1994 1

Total 7

Ofthe seven infant deaths from GBS there were:
• No Multifetal Gestation or Premature Rupture ofMembranes
• No Maternal History ofHypertension, Fever, Cervical Surgery
• Three mothers had premature labor with infant gestation under 36 weeks
• Two mothers had births of infants 36 weeks gestation
• One mother had a birth of an infant 37 weeks gestation
• One mother had a birth ofan infant 41 weeks gestation

Source: Virginia Centerfor Health Statistics, NCHS
Birth and Death Certificates

ICD-9 Codes:
771.8 Other Infection in the Perinatal Period
0.41 Streptococcus

•. There were 110 deaths in this 5 year period from ICD-9 Code 771.8 but upon visual
examination of each death certificate, GBS was not listed as a contributing cause of
death. The death certificate noted overwhelming or presmned sepsis, without organism
identification. There may be 15-20 total deaths due to GBS that were not identified as
such on the birth or death certificate.
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RECOMMENDATIONS
Enhanced communication among personnel in mUitiple disciplines is needed to

ensure that programs for prevention of GBS disease succeed. Open communic~tion

between clinicians and patients is a critical component of GBS disease prevention. An
informational brochure for pregnant women on GBS is available through CDC (Child
hood and Respiratory Diseases Branch. Division of Bacteriai and Mycotic Diseases,
National Center for Infectious Diseases, Mailstop C09, Atlanta, GA 30333; Intemet
address: http://www.cdc.gov/ncidod/diseaseslbacterlstrep_b.htm. The following rec
ommendations foro the prevention of GBS disease will need periodic reappraisal to
incorporate advances in technology or other refinements in prevention strategies.

,. Obstetric-care practitioners, in conjunction with supporting laboratories and labor
and delivery facilities, should adopt a strategy for the prevention of early-onset
GBS disease. Patients should be informed regarding the GBS prevention strategy.

2. Regardless of which preventive strategy is used, a) women with symptomatic or
asymptomatic G8S bacteriuria detected during pregnancy should be treated at the
time of diagnosis; because such women are usually heavily colonized with G8S,
they should also receive intrapartum chemoprophylaxis; and b) women who
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previously have given birth to an infant with GBS disease should receive intrapar
tum chemoprophylaxis: prenatal"screening is not necessary for these women.

3. Until further data become available to define the most effective strategy, the follow
ing two approaches are appropriate:

Screening-Based Approach. All pregnant women should be screened at 35-37
weeks' gestation for anogenital GBS colonization (Figure 1). Patients should be in
formed of screening results and of potential benefits and risks of intrapartum
antimicrobial prophylaxis for GBS carriers. Information systems should be devel
oped and monitored to ensure that prenatal culture results are available at the time
and place of delivery. Intrapartum chemoprophylaxis should be offered to all preg
nant women identified as GBS carriers by culture at 35-37 weeks' gestation.

1) If the result of GBS culture is not known at the time of labor, intrapartum
antimicrobial prophylaxis should be administered if one of the follOWing
risk factors is present: <37 weeks' gestation, duration of membrane rup
ture ~18 hours, or temperature ~1 00.4 F (~38.0 C).

FIGURE 1. Algorithm for prevention of early-onset group B streptococcal (GBS)
disease in neonates, using prenatal screening at 35-37 weeks' gestation

Risk factors:
Previous infant who had invasive GBS disease
GBS bacteriuria during this pregnancy
Delivery at <37 weeks' gestation"

No
'r

Collect rectal and vaginal swab for GBS culture
at 35-37 weeks' gestation

Not done, incomplete I

.r or results unknown

I--__~_e_s__~- . Give intrapa~~/
- ... ·Pfeni~Uir'!::/: ..

YesGBS
negative

'r

Risk factors:
Intrapartum temperature
=:100.4 F (~38.0 C)
Membrane rupture ~18 hours

No
"

_ ·'<Give intn3parttUTl·
1------~r.:> ..penicillinr::H.:::

-If membranes ruptured at <37 weeks' gestation, and the mother has not begun labor, collect
group B streptococcal aJlture and either a) administer antibiotics until cultures are completed
and the results are negative or b) begin antibiotics only when positive cultures are available.
No prophylaxis is needed if culture obtained at 35-37 weeks' gestation was negative.

tBroader spectrum antibiotics may be considered at the physician's discretion, based on clinical
indications.
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2) Culture techniques that maximize the likeHhood of GBS recovery should
be used. Because lower vaginal and rectal cultures are recommended.
cultures should not be collected by speculum examination. The optimal
method for GBS screening is collection of a single standard culture swab
or two separate swabs of the distal vagina and anorectum. Swabs may be
placed in a transport medium (e.g.• Amies') if the microbiology laboratory
is offsite. The sample should be identified for the laboratory as specificatly
for GBS culture. Specimens should be inocufated into selective broth me
dium (either SSM broth or Urn broth), followed by overnight incubation
and then subcultured onto solid blood agar medium. In this screening cul
ture, there is no need for the laboratory to culture for other organisms. A
laboratory procedure to maximize recovery of GBS is detailed (Box 1).

3) Laboratories should report results (both positive and negative) to both the
anticipated site of delivery and the health-care provider who ordered the
test. Ideally, laboratories that perform GBS cultures will ensure that clini
cians have continuous access (Le., 24 hours a day, 7 days a week) to
culture results.

BOX 1. Procedure for collecting and processing clinical specimens for culture of group
B Streptococcus

1. Obtain one or two swabs of the vaginat introitus and anoreetum. Cervi
cal cultures are not acceptable; a speculum should not be .used for
culture collection.

2. Place the swabs into atransport medium. The swabs in a transport me
dium will maintain GBS viability for up to 4 days at room temperature
or under refrigeration. Appropriate nonnutritive moist swab transport
systems (e.g. Amies') are commercially available.

3. Remove the swabs from the transport medium and inoculate both swabs
together into selective broth medium. Todd-Hewitt broth supplemented with
either coHstin (10 J.1.g/mU and nalidixic acid (15 J.lg/mL) or with gentamicin
(8 j,Lg/mU and nalidixic acid (15 fJ.g/mL) may be used; appropriate commercially
available options include Um or SSM broth.

4. Incubate selective broth for 18-24 hrs. Subculture the broth to sheep
blood agar plate.

5. Inspect: and identify organisms suggestive of GBS (beta hemolytic
or nonhemolyticp gram-positive and catalase negative). If GBS is not
identified after incubation for 18-24 hrs on sheep blood agar platep re
incubate and inspectat48 hrs to identify suspected organisms.

6. Various slide agglutination tests or other tests for GBS· antigen detec
tion (e.g.• genetic probe or fluorescent antibody) may be used for
specific identification p or the CAMP test may' be. employed for pre- .
sumptive identification.
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4) Oral antimicrobial agents should not be used to treat women who are
found to be colonized with GBS during prenatal screening. Such treatment
is not effective in eliminating carriage or preventing neonatal disease.

Risk-Factor Approach. A prophylaxis strategy based on the presence of intrapar
tum risk factors alone (e.g., <37 weeks' gestation, duration of membrane rupture
~18 hours, or temperature ~1 00.4 F [~38.0 CD is an acceptable alternative (Figure 2).

4. For intrapartum chemoprophylaxis, intravenous penicillin G (5 mU initially and
then 2.5 mU every 4 hours) should be administered until delivery (Box 2). Intrave
nous ampicillin (2 9 initially and then 1 g every 4 hours until delivery) is an
acceptable alternative to penicillin G, but penicillin G is preferred because it has a
narrow spectrum and thus is "less likely to select for antibiotic resistant organisms.
Clindamycin or erythromycin may be used for women allergic to penicillin, al
though the efficacy .of these drugs for GBS disease prevention has not been
measured in controlled trials. (Note: Penicillin G does not need to be administered
to women who have clinical diagnoses of amnionitis and who are receiving other
treatment regimens that include agents active against streptococci (e.g., ampicillin
or clindamycin].)

5. Routine use of prophylactic antimicrobial agents for infants born to mothers who
received intrapartum prophylaxis is not recommended. However, therapeutic use
of these agents is appropriate for those infants suspected clinically of having sep
sis. Additional research is needed to determine algorithms for management of
infants born to mothers who receive intrapartum antimicrobial prophylaxis. One
algorithm for empiric management of these newborns is provided (Figure 3). Other
management approaches, developed by individual physicians or institutions, may
be appropriate alternatives.

6. Local and state public health agencies, in conjunction with appropriate groups of
hospitals, should consider establishing surveillance to monitor the incidence of
neonatal GBS disease, occurrence of adverse reactions to antimicrobial prophy
laxis, and the emergence of perinatal infections caused by penicillin-resistant
organisms.

Investigations designed to evaluate and compare these two strategies and others
are needed. Such studies will require the participation of mUltiple institutions and
should evaluate multiple outcomes (e.g., perinatal GBS infections. adverse reactions
to antimicrobial prophylaxis, and perinatal infections caused by penicillin-resistant
organisms). Characterization of protocol failures may contribute to improvement of
future prevention strategies.
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FIGURE 2. Algorithm for prevention of early-onset of group B streptococcal (GBS)
disease in neonates, using risk factors

Are any of the following risk factors present?
Previously delivered infant
who had invasive GBS disease

GBS bacteriuria during this pregnancy

Delivery at <37 weeks' gestation lr

Duration of ruptured membranes ~18 hours

Intrapartum temperature ~1 00.4 F (~38.0 C)

No

"

Yes ...-
Give

intrapartum .
. peniCillin t:

·If membranes rupwred at <37 weeks' gestation, and the mother has not begun labor, collect
group B streptococcal culture and either a) administer antibiotics until cultures are completed
and the results are negative or b) begin antibiotics only when positive cultures are available.

tBroader spectrum antibiotics may be considered at the physician's discretion, based on clinical
indications.

BOX 2. Recommended regimens for intrapartum antimicrobial prophylaxis for
perinatal group B streptococcal disease

Recommended

Alternative

If penicillin-allergic
Recommended

Alternative

Penicillin G, 5 mU IV
load, then 2.5 mUs IV every
4 hrs until delivery

Ampicillin, 2 9 IV load, then 1 9
IV every 4 hrs until delivery

Clindamycin, 900 mg IV every 8 hrs
unti I delivery

Erythromycin, 500 mg IV every 6 hrs until delivery

• Note: If patient is receiving treatment for amnionitis with an antimicrobial agent aeti,:,e against
group B streptocci (e.g.• ampicillin, penicillin, clindamycin. or erythromycin), additional pro
phylactic antibiotics are not needed.



AGURE 3. Algorithm* for management af a neonate bam to a mother who received
intrapartum antimicrobial prophylaxis (lAP) for prevention of early-onset group B
streptococcal (GBS) disease

Maternai lAP for GBS

, Yes

Signs/symptoms Yes - Full diagnostic evaluation t

of sepsis in neonate - Empiric therapy§

, No

·-Gestational age
~.s

, ~5weeks
~eeks

Umited evaJuation••
Duration at maternal lAP S4 hours - Observe ~48 hours'tt

before deiivery' -
If sepsis is suspected.

, >4hours full diagnostic evaluationt
and empiric therapy§

No evaluation
No therapy

Observe ~48 hours 11'

·This algorithm is not an exclusive course of management. Variations that incorporate
individual circumstances or institutional preferences may be appropriate.

tlnc!udes a complete blood count (CaC) and differential, blood culture, and chest radiograph
if neonate has respiratory symptoms. Lumbar puncture is performed at the discretion of
the physician.

'Duration of therapy will vary depending on blood culture and cerebrospinal fluid (CSA
results and the clinical course of the infant. If laboratory results and clinical course are
unremarkable, duration of therapy may be as short as 48-72 hours.

1Curation of penicillin or ampicillin chemoprophylaxis.
"cac and differential and a blood culture.
"Does not allow. early discharge.



"':\BLE 1. Risk for ealiy-onset group B streptococc:11 (GBS) disease (2D), by prenatal
.atemal colonization status and intrapartum risk factors

No. at
episodes of Eariy.onset
ear~y-onset No. of Attack rate Deliveries GBS cases

Risk status· GBS disease deliveries (per 1.000 births) (%1 (%l

Total population 16 5.292 3.0 100.0 100.0

Colomzation+ 14 1.029 13.6 19.4 87.5
Colonization· 2 4.263 0.5 80.7 12.5

Risk (actors+ 11 1.311 8.4 24.7 68.8
Risk factors- 5 3,981 1.3 15.2 31.3

Colonization + 10 Z45 40.8 4.6 62.5
Risk factors+

Colonization+ 4 784 5.1 14.8 25.0
Risk factors-

.. Colonization- 1.066 0.9 20.0 6.2
Risk faaors+

Colonization· 1 3.191 0.3 60.0 6.2
Risk factors-

• Colontzatlon assessed by prenatal rectovaginal cultures. Risk (actors defined as rupture of
membranes >12 hours. <31 weeks' gestation. or intrapartum temperature >99.5 F (>37.5 C) .
.. +" refers to present: "." refers to absent.

TABLE 4. Estimated impact of several strategies for the use of intrapartum
antimicrobial prophylaxis (lAP) against early.onset group B streptococcal (GaS)
disease in a hypothetical popUlation (68)

Prevention strategy

Prenatal culture at 35-37 weeks'
gestation: lAP for preterm deHveries
and aU GBS carriers"

Prenatal culture at 26-28 weeks'
gestation: lAP for GBS carrIers who
develop intrapartum risk factors
(e.g.• fever. prolonged rupture of
membranes. <37 weeks' gestation) (54)

No prenatal cultures: lAP for aU women
with intrapartum risk factors
(e.g •• fever. prolonged rupture of
membranes. <31 weeks' gestation)'·

Proportion of earty-onset
GBS disease prevented

(0.101
86.0

50.1

68.8

Proportion of detiveries
receiving lAP

(%1

26.7

- Combination strategy: refer to Figure 1.
rpercentage was estimated for a hypothetical popUlation (68): actual proportion of deliveries
among women who had prenatal saeening cultures positive (or GaS and who also devejoped
intrapartum risk (actors was 4.6% (20).

§ Percentage was estimated for a hypothetical population (68); actual proportion· of deliveries
among women who had intrapartum risk faacrs was 2.4.1% (20). .

, Empiric strategy suggested by the American College o( Obstetrtcians and Gynecologists in
1993 (64.55): refer to Figure 2..




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



