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nfectious diseases can impact preg-
nancy-related outcomes and the re-

roductive health of women. Some, such
s gonorrheal and chlamydial infections,
ay impact the ability to conceive or the

ite of implantation. Others, such as
roup B streptococcus (GBS) infection,
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an have important clinical conse-
uences during pregnancy but are not pre-
entable through preconception strategies
o are not addressed through preconcep-
ion care. Others, such as bacterial vagi-
osis (BV) and periodontal disease, are

inked with adverse pregnancy outcomes
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articular infections as part of the pre-
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umber of potential risks to women’s re-
roductive health and their future preg-
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iseases that are important for consider-
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rom an infected woman to her fetus
uring pregnancy, labor, and delivery or
hrough breastfeeding.1 It has been esti-

ated that approximately 280-370 in-
ants in the United States were born with

IV infection in 2000.2 Worldwide there
re � 1900 infant lives lost to HIV daily
nd � 700,000 lost annually. Perinatal
IV transmission still accounts for �

0% of the cases of pediatric acquired
mmunodeficiency syndrome in the

nited States; 40% of these infants are
orn to mothers who are unaware of
heir HIV status.

ow detectable is the condition? Primary
revention includes early education for
oth men and women about risky sexual
ehavior, such as unprotected inter-
ourse and multiple partners, intrave-
ous drug use, transfusions before 1985,
nd the benefit of the identification of
IV status before conception. Evalua-

ion of 2 programs, the opt-in vs the opt-
ut approach, identifies the effect of 2
ifferent consent designs and the impact
n early detection of HIV. The opt-in ap-
roach includes informing women of
heir risk of HIV transmission to their
ewborn infant and of the ability to test

or HIV and offering them the HIV test.
he opt-out approach informs women

hat HIV testing is part of the standard
attery of laboratory tests, unless they
ctively decline testing. Women who are
iven the opt-out approach tend to test
ore often, potentially resulting in re-

uced perinatal transmission.3 Current
ecommendations are for a 2-stage ap-
roach to laboratory diagnosis of HIV
isease in which an initial enzyme-linked

mmunosorbent assay (ELISA) screen
sensitivity, � 99.5%; specificity, �
9.8%) is followed by a confirmatory

estern blot analysis (sensitivity, �
6%; specificity, � 99.9%).4

ow effective are the current treatments?
n important turning point occurred in
994 when the AIDS Clinical Trial
roup demonstrated that zidovudine,
hich was administered to a group of
IV-infected women during pregnancy

nd labor and to their newborn infants,
educed the risk of perinatal HIV infec-

ion by two-thirds, from 25.5-8.3%.5 a
tudies confirm that treating HIV-posi-
ive mothers with antiretrovirals can re-
uce perinatal transmission to � 2% in
hose women with a low viral load who
o not breastfeed.6-8

mpact of preconception care. Knowing
he HIV status of a woman before preg-
ancy allows for treatment and reduc-

ion of viral load, which decreases the
isk of fetal transmission during preg-
ancy and labor. Women in the United
tates with HIV are advised not to
reastfeed. If HIV infection is identified
efore conception, antiretroviral treat-
ent can be administered, and women

r couples can be given additional infor-
ation to reduce the risk of mother-to-

hild transmission. It could also be ar-
ued that providing women with
nformation about their HIV status be-
ore conception could alter their repro-
uctive plans, with some women choos-

ng not to become pregnant as a result of
positive diagnosis.

ecommendations by other groups. Be-
ause early identification and treatment
nitiation is the optimal method for re-
ucing the risk of HIV infection among

nfants, the American College of Obste-
ricians and Gynecologists (ACOG), the
merican Academy of Pediatrics, the US
reventive Services Task Force (USP-
TF), and the Centers for Disease Con-
rol and Prevention (CDC) recommend
niversal HIV testing in pregnancy as a
outine component of the battery of pre-
atal blood tests, unless the test is de-
lined. Outside of pregnancy, the CDC
ecommends screening all men and
omen from age 13-64 years for HIV.9

esting is to be repeated annually for
hose who are at high risk of acquisition.
he USPSTF considers screening adults
ith risk factors to be an “A” recommen-
ation and those without risk factors to
e a “C” recommendation based on an
pdated systematic review.10 For HIV-

nfected women, the USPSTF recom-
ends the following components of

reconception care: (1) effective contra-
eption to prevent unintended preg-
ancy, (2) education about transmission
isks and ways of decreasing them, (3)

ntiretrovirals with low reproductive b

Supplement to DECEMBER 2008 Amer
oxicity, which can decrease vertical
ransmission and achieve a low viral
oad, with care to avoid adverse effects,
4) management of potential opportu-
istic infections (prophylaxis and im-
unization), (5) optimal nutritional

tatus, (6) standard preconception care,
7) screening for psychologic and sub-
tance use disorders, and (8) possible
onsultation with a maternal fetal medi-
ine specialist.11 The British HIV Associ-
tion makes recommendations for dis-
ordant couples who wish to achieve
regnancy: self-insemination for an in-

ected woman with an uninfected male
artner, and sperm washing for infected
ale and uninfected female partners.12

ecommendation. All men and women
hould be encouraged to know their HIV
tatus before pregnancy and should be
ounseled about safe sexual practices.
hose women who test positive must be

nformed of the risks of vertical trans-
ission to the infant and the associated
orbidity and mortality rates. These
omen should be offered contraception.
hose women who choose pregnancy

hould be counseled about the availabil-
ty of treatment to prevent vertical trans-

ission and that treatment should begin
efore pregnancy. Strength of recommen-
ation: A; quality of evidence: I-b.

epatitis C
urden of suffering. Hepatitis C is be-
oming the silent epidemic in the United
tates. Nearly 4 million people in the
nited States are infected, and many pa-

ients are unaware that they are carriers.
epatitis C is transmitted through con-

aminated blood and blood products.
he most efficient modes of transmis-

ion include intravenous drug use and
eceipt of blood products or an organ
ransplant before 1992. Of intermediate
isk of infection are patients on chronic
emodialysis, patients with undiagnosed

iver disorders, and infants who were
orn to infected mothers. Less efficient
odes of transmission occur in health

are workers, people with multiple sex-
al partners, people in monogamous re-

ationships with an infected partner,
eople who participate in tattooing and

ody piercing (with the use of common
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ousehold products like razors), and
eople who share straws for intranasal
ocaine use. Sporadic transmission has
een reported in 5% of cases of acute
epatitis and approximately 30% of
ases of chronic hepatitis C. Women
ho test positive for anti– hepatitis C vi-

us (HCV) antibody in pregnancy range
rom 0.1-4.5%.13-15 Of note, there are
ettings in which the seroprevalence of
epatitis C is much higher, up to
0-90%, which include incarceration,
omelessness, intravenous drug use, and
igration from endemic areas.

ow detectable is the condition? Screen-
ng for HCV is accomplished with tests
o detect HCV antibody (anti-HCV) fol-
owed by a confirmatory test, which is
sually 1 that detects HCV RNA because
low level of viremia is present in those
ith HCV.16 There are no current rec-
mmendations for universal screening
f women for hepatitis C, and this is not

cost-effective endeavor in low-risk
omen. However, screening that is
ased on risk factors seems to be appro-
riate, although long-term data that
how improved outcomes are lacking.

ow effective are the current treatments?
urrent recommended treatment for
CV consists of peginterferon and riba-

irin for 24-48 weeks, with the dosages
nd duration dependent on HCV geno-
ype. Sustained virologic response, which
s defined as the absence of HCV RNA at
he end of treatment and 6 months later,
ccurs in 40-70%, depending on HCV
enotype. Currently, it is unclear
hether such treatment prevents long-

erm sequelae of the disease.

mpact of preconception care. Women
ho test positive should be counseled on

he risk of transmission to others and
ossible risk to the newborn infant. The
eonatal transmission rate in pregnancy

s approximately 5%. Hepatitis C may be
ransmitted through breastfeeding. The
isk of vertical transmission increases in
IV-positive women (15%) and in the

resence of maternal viremia, because
ertical transmission is not known to oc-
ur in absence of detectable viral RNA.
urrently, we do not have treatment for

other or infant or means to decrease c

298 American Journal of Obstetrics & Gynecology
erinatal transmission.17 Because treat-
ent is contraindicated in pregnancy

nd treatment duration may be up to 48
onths, a woman’s reproductive plans

hould be taken into account when con-
idering therapy that includes a discus-
ion of contraception while receiving
reatment.

ecommendations by other groups. The
SPSTF recommends not screening those
omen without risk factors. It states that

here is insufficient evidence to screen in
hose women with risk factors, citing the
ack of long-term data. The American As-
ociation for the Study of Liver Disease
AASLD) recommends both screening
or those at high risk and treatment
ith evidence of liver inflammation.16

ecommendation. There are no data
hat preconception screening for hepati-
is C in low-risk women will improve
erinatal outcomes. Screening for high-
isk women is recommended. Women
ho are positive for hepatitis C and de-

ire pregnancy should be counseled re-
arding the uncertain infectivity, the link
etween viral load and neonatal trans-
ission, the importance of avoiding

epatotoxic drugs, and the risk of
hronic liver disease. Women who are
eing treated for HCV should have their
eproductive plans reviewed and use ad-
quate contraception while receiving
herapy. Strength of recommendation: C;
uality of evidence: III.

uberculosis
urden of suffering. Worldwide, tuber-
ulosis is the number 1 infectious disease
iller. The CDC reported � 15,000 active
ases of tuberculosis in 2001 and 10-15
illion latent infections. Tuberculosis

ffects all parts of the body including the
ulmonary, skeletal, gastrointestinal,
enitourinary, and cutaneous systems.
he case fatality rate approaches 50% in
ntreated patients, multidrug resistant

nfections, and infants with congenital
isease. Tuberculosis during pregnancy

s a risk factor for low birthweight and
ubsequently poor perinatal outcomes’
onversion to active disease is more

ommon in the postpartum period. a

Supplement to DECEMBER 2008
ow detectable is the condition? Tuber-
ulosis may be screened with the tuber-
ulin skin test or with QuantiF-
RON-TB Gold (Cellestis Inc, Valencia,
A), an ELISA test that detects interfer-
n-gamma in blood from sensitized per-
ons. Both have equal sensitivity; how-
ver, the QuantiFERON-TB Gold test is
elieved to have greater specificity. As a
esult, this latter test has been found to be
seful in recent immigrants who have re-
eived the bacille Calmette-Guérin vac-
ine, health care workers, and contact
nvestigations.18

ow effective are the current treatments?
ased on clinical trials, treatment of la-

ent tuberculosis infection is effective
ith isoniazid monotherapy (65% effi-

acy for 6 months and 75% efficacy for
2 months).19 More advanced cases,
hich include multidrug resistant tuber-

ulosis, require more extensive and toxic
herapy.

mpact of preconception care. Screening
or tuberculosis before pregnancy allows
or prophylaxis completion, the oppor-
unity to reduce the risk of poor preg-
ancy outcomes, and the avoidance of
onversion to active disease. High-prior-
ty groups for treatment for latent tuber-
ulosis infection include persons who
onverted within the past 2 years; per-
ons with personal contact with some-
ne who has active tuberculosis; illicit
rug users; foreign-born persons from
igh-risk countries who have been in the
nited States � 5 years; the elderly; chil-
ren who are �4 years old and who are
xposed to high-risk adults; persons with
hronic medical conditions such as HIV,
iabetes mellitus, organ transplantation,
nd-stage renal disease, cancer, chronic
teroid use, or underweight; health care
orkers; persons who are incarcerated;

nd persons who work in correction in-
titutions.20 Persons with a positive
creening test result and who do not have
vidence of active disease usually are
reated with a 9-month regimen of
soniazid.21

ecommendations by other groups. The
DC recommends screening and treat-
ent for latent tuberculosis in those who
re at high risk for disease.21 Pregnant
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omen may be treated for latent tuber-
ulosis infection while pregnant.

ecommendation. All high-risk women
hould be screened for tuberculosis and
reated appropriately before pregnancy.
trength of recommendation: B; quality of
vidence: II-2.

oxoplasmosis
urden of suffering. Toxoplasmosis is a
isease that is caused by infection with
he protozoan Toxoplasma gondii that
an be transmitted by an infected preg-
ant woman to her fetus. Raw meat and

he feces of newly infected cats are the
nly other sources for the Toxoplasma
rotozoa infection. Approximately one-
hird of adult women in the United
tates have antibodies to toxoplasmosis,
nd the remainder may be at risk for a
rimary maternal infection during preg-
ancy that can result in congenital infec-

ion. Prospective studies that have been
erformed in the United States have es-
ablished an incidence of congenital tox-
plasmosis of 1.1 per 1000 live births. Of
hildren who are born to mothers who
ad toxoplasmosis during pregnancy,
pproximately 8% are severely affected
t birth. The remainder are affected with
ild disease or subclinical infection but

re at risk for late sequelae such as cho-
ioretinitis, mental retardation, and sen-
orineural hearing loss, blindness, and
pilepsy. Severe fetal effects are more
ikely if infection is acquired during the
rst or second trimester.22,23

ow detectable is the condition? Toxo-
lasmosis infection is usually asymp-
omatic. Food and Drug Administra-
ion–approved commercial kits are
vailable for the detection of past immu-
oglobulin G (IgG) and recent immuno-
lobulin M (IgM) infection. The tests for
gM have been noted to have limited
pecificity that results in high false-posi-
ive rates, especially when the incidence
s low.

ow effective are the current treatments?
reatment of acute toxoplasmosis dur-

ng pregnancy may reduce but does not
liminate the risk of congenital infection.
hould congenital infection be diag-

osed, then multiple agent therapy is w
ecommended. There is some evidence
or improved outcomes when the af-
ected infant is treated.

mpact of preconception care. Preconcep-
ion testing for immunity to T gondii by
he measurement of IgG antibody titer

ight provide physicians with useful in-
ormation for counseling women.

omen who are already immune can be
eassured that they cannot become in-
ected during pregnancy. Women who
re susceptible should be counseled be-
ore pregnancy about cooking meat to a
afe temperature, peeling or thoroughly
ashing fruits and vegetables before

onsumption, and properly cleansing
tensils and cooking surfaces after con-

act with unwashed fruit or vegetables or
aw meat, poultry, or seafood. If they be-
ome pregnant, they should be coun-
eled to either avoid changing cat litter or
o wear gloves and wash hands thor-
ughly afterwards, to keep cats inside,
nd to not feed raw or undercooked
eat to cats.24 Antibody testing during

regnancy that demonstrates Toxo-
lasma infection in a woman who had
egative titers before pregnancy indi-
ates that infection has occurred. In the
bsence of such preconception informa-
ion, interpretation of titers that are ob-
ained during pregnancy may be diffi-
ult. Thus, preconception testing might
ead to a prompt diagnosis and timely
reatment decisions.25 There are no
tudies to suggest such testing is cost-ef-
ective or efficacious.

ecommendations by other groups. ACOG
urrently does not advocate testing for
oxoplasma infection during pregnancy,
iting a low prevalence of the disease. It
oes advocate counseling women on
odes of prevention (level C recom-
endation).26 The CDC recommends

ducation and counseling as modes to
revent infection. Testing for immunity

s not mentioned.27

ecommendation. There is no clear evi-
ence that preconception counseling
nd testing will reduce T gondii infection
r improve treatment of those women
ho are infected. However, if precon-

eption testing is done, those women

ho test positive can be reassured that p

Supplement to DECEMBER 2008 Amer
hey are not at risk of contracting toxo-
lasmosis during pregnancy; those
omen who are negative can be coun-

eled about ways to prevent infection
uring pregnancy. For those women
ho convert during pregnancy, treat-
ent should be offered. Strength of rec-

mmendation: C; quality of evidence: III.

ytomegalovirus
urden of suffering. Human cytomega-

ovirus is the most common viral infec-
ion in pregnancy, with an estimated
irth prevalence of 0.6-2.2%. Primary
aternal infection occurs in approxi-
ately 1% of pregnancies. Congenital

ytomegalovirus is the leading cause of
earing loss in children; 15% of infants
ho are born to mothers who are in-

ected during pregnancy will manifest
earing loss. The severity of fetal infec-
ion declines with gestational age, such
hat 20-30% of fetuses that are infected
n the first one-half of pregnancy have
erious sequelae that include intrauter-
ne growth restriction, cerebral palsy,

ental retardation, hepatosplenomeg-
ly, petechiae, jaundice, chorioretinitis,
earing loss, thrombocytopenia, and
nemia. The rate of infection increases
ith gestational age; therefore, fetal in-

ection is more common later in preg-
ancy, but most infants are asymptom-
tic at birth. Cytomegalovirus infection
s endemic in the community, with
symptomatic infections common dur-
ng childhood.

ow detectable is the condition? Cyto-
egalovirus is usually asymptomatic.
iagnosis is made by serologic confir-
ation of cytomegalovirus-specific IgM

nd a 4-fold rise in cytomegalovirus-IgG
n paired sera. False-positive and -nega-
ive tests for cytomegalovirus-specific
gM are not rare. Fetal infection is best
iagnosed by culture and/or polymerase
hain reaction (PCR) of amniotic fluid
fter 21 weeks of pregnancy. Antenatal
ltrasound scanning may identify af-

ected fetuses but cannot exclude signif-
cant infection-related morbidity.28

ow effective are the current treatments?
here is no effective current treatment

or primary cytomegalovirus infection in

regnancy. Ganciclovir crosses the pla-

ican Journal of Obstetrics & Gynecology S299
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enta but has not been demonstrated
o improve outcomes for congenitally
nfected fetuses. The administration of
ytomegalovirus-specific hyperimmune
lobulin (passive immunization) was
romising in a small preliminary study
y decreasing the frequency and severity
f primary fetal infection.29 Good per-
onal hygiene, particularly hand-wash-
ng, is the most effective means of pre-
enting infection among pregnant
omen.30 There is no evidence that

creening and/or treatment programs
revent infection.31

mpact of preconception care. There is no
accine at present. Preconception testing
f cytomegalovirus is not recommended
ecause there is no evidence that this re-
uces perinatal infection. However, testing

or immunity might be considered to strat-
fy the risk of consequences of cytomegalo-
irus infection in pregnancy and the need
or prevention efforts because primary in-
ection poses a greater risk of sequelae of
ongenital infection.

ecommendations by others. The CDC
nd the ACOG recommend universal
and-washing precautions for pregnant
omen and education of reproductive-

ge women about hand-washing. The
DC recommends the following precau-

ions for prevention: (1) practice good
ersonal hygiene, especially hand-wash-

ng with soap and water (for 14-20 sec-
nds) after contact with diapers or saliva
particularly with a child who is in day-
are), (2) do not kiss children under the
ge of 6 years on the mouth or cheek,
nstead kiss them on the head or give
hem a hug, (3) do not share food,
rinks, or utensils (spoons or forks) with
oung children, and (4) if pregnant and
orking in a daycare center, reduce the

isk of getting cytomegalovirus by work-
ng with children who are � 2½ years of
ge, especially if you have never been in-
ected with cytomegalovirus or are unsure
f you have been infected.32 Prenatal
creening is not recommended.32

ecommendation. Women who have
oung children or who work with infants
nd young children should be counseled
bout reducing the risk of cytomegalovi-

us through universal precautions (eg, m

300 American Journal of Obstetrics & Gynecology
he use of latex gloves and rigorous
and-washing after handling diapers or
fter exposure to respiratory secretions).
trength of recommendation: C; quality of
vidence: II-2.

isteriosis
urden of suffering. Listeriosis is a food-
orne infection that is caused by the bac-
erium Listeria monocytogenes and typi-
ally affects pregnant women, newborn
nfants, and individuals with compro-

ised immune systems. Although liste-
iosis is a rare disease in the United
tates, the case fatality rate is very high.33

n the United States, approximately 2500
ases and 500 deaths occur each year.34

ost cases are caused by ingestion of
ontaminated foods. Hispanic women in
he United States are especially at risk be-
ause of ethnic preference for soft fresh
heeses, often made from raw milk. The
rganism can multiply at 40°F, which is
he temperature of many refrigerators. It
preads hematogenously and infects the
lacenta in pregnancy by producing mi-
ro abscesses and fetal infection. L mono-
ytogenes is associated with numerous
dverse outcomes that include preterm
abor, amnionitis, spontaneous abor-
ion, stillbirth, and early-onset neonatal
epsis syndrome.35 The common pre-
entation in pregnancy is preterm labor,
ecreased fetal activity, or fetal death,
ith an influenza-like illness in the
other. Untreated, the fetal mortality

ate approaches 50%.

ow detectable is the condition? Listeria
ontamination of foods is detectable
eadily by bacteriologic culture. Listerio-
is in humans is detected by culture of
he products of conception in the case of
pontaneous abortion, by amniocentesis
ith culture of the amniotic fluid in later
regnancy, or by culture from the pla-
enta after birth.

ow effective are the current treatments? If
he diagnosis is made antenatally and the

other is treated with ampicillin, the
aternal and neonatal outcomes are

enerally good.36

mpact of preconception care. Primary
revention efforts include improve-

ents in food processing and consumer w
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ducation.37 The disease is not a grave
roblem before pregnancy in normal
omen; however, because exposure in

arly pregnancy can lead to pregnancy
oss and severe maternal illness, precon-
eptional education is important to
void exposure.

ecommendations by other groups. The
DC has investigated epidemics of liste-

iosis. Individual states have recom-
ended education to avoid consump-

ion of products that are implicated in
uch outbreaks.38 An ACOG patient ed-
cation pamphlet warns pregnant
omen of the disease and describes mea-

ures for food preparation to avoid it.39

ecommendation. Because it is not clear
t what point in pregnancy women who
re exposed to Listeria will become ill,
reconception care should include
eaching women to avoid pâté and fresh
oft cheeses that are made from unpas-
eurized milk and to cook ready-to-eat
oods such as hotdogs, deli meats, and
eft-over foods when trying to conceive
r pregnant. Strength of recommenda-
ion: C; quality of evidence: III.

arvovirus or fifth disease
urden of suffering. Fifth disease is
aused by infection with human parvo-
irus B-19. Infections are most common
n school-aged children. The typical in-
ection is characterized by malaise, low-
rade fevers, and a facial rash (the
lapped-cheek appearance of child-
ood).40 Although 60% of adults have

mmunity,26 in healthy adults, it can
ause arthritis, arthralgias, and rarely,
nemia.41 Transmission occurs through
lose association, such as respiratory se-
retions and hand-mouth contact. Most
omen who are infected during preg-
ancy have healthy babies; however, in-

ection during the first 20 weeks of preg-
ancy is associated with severe anemia,
iscarriage, and fetal hydrops. Serocon-

ersion is more likely through household
han classroom exposure. The overall
isk of fetal loss after maternal exposure
s 6.5%. In an observational study of �
000 women with acute parvovirus B-19
xposure, the risk of hydrops was
.9%,42 and fetal death occurred only

ith exposure at � 20 weeks of gestation.
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arvovirus has not been associated with
ongenital malformations.

ow detectable is the condition? Both IgG
nd IgM antibodies can be detected with
LISA techniques as evidence of parvo-
irus infection. IgM can be detected after
ymptoms approximately 10 days after
xposure; IgM antibody persists for ap-
roximately 3 months. IgG positivity
rovides evidence of past infection. Both
re 80-90% sensitive for clinical infec-
ion. Parvovirus B-19 DNA can be de-
ected with PCR in the amniotic fluid of
ffected fetuses.

ow effective are the current treatments? In
dults, parvovirus infection is usually
ild, and there is no specific treatment

or the condition unless anemia devel-
ps. There is concern for fetal effects.
requent ultrasound surveillance is jus-
ified because parvovirus infection can
ead to fetal anemia and hydrops. Cordo-
entesis and transfusion have proved ef-
ective in treating severe hydrops.43,44 In
act, a survey of � 500 perinatologists
ith 539 cases of hydrops suggests that
9% used ultrasonography in initial
anagement of parvovirus infection.
hirty-four percent of these cases of hy-
rops spontaneously resolved; 30% re-
ulted in a fetal death, and 29% of the
ime there was a resolution with transfu-
ion. Because of the possibility of spon-
aneous resolution, transfusion is re-
erved for cases of severe anemia and
etal compromise.45 In utero exposure to
arvovirus B-19 has not been associated
ith neurodevelopmental delay in the

bsence of fetal hydrops; however, a ret-
ospective study showed that 32% of
hildren who required in utero fetal
ransfusion demonstrated mild-to-se-
ere neurodevelopmental delay.46,47

mpact of preconception care. No data
ave emerged to suggest preconception
creening for immunity to parvovirus
nfection would prove beneficial.

ecommendations by other groups. ACOG
as no preconception recommendations.

ecommendation. There is not yet evi-
ence that screening for antibody status
gainst parvovirus or counseling about

ays to avoid infection in pregnancy will a
mprove perinatal outcomes. Good hy-
iene practices should be encouraged for
ll pregnant women. Strength of recom-
endation: E; quality of evidence: III.

alaria
urden of suffering. Globally, malaria is
of the most common infections during
regnancy. Malaria is endemic in � 100
ountries where � 24 million pregnant
omen are affected each year.48,49 Ma-

aria infection during pregnancy can
ave adverse effects on both mother and

etus and includes maternal anemia, fetal
oss, premature delivery, intrauterine
rowth restriction, and delivery of low
irthweight infants. In sub–Saharan Af-
ica, which is the region of the world that
s hardest hit by malaria, malaria infec-
ion is estimated to cause 400,000 cases
f severe maternal anemia and 75,000-
00,000 infant deaths annually. Mater-
al anemia contributes significantly to
aternal death and causes an estimated

0,000 maternal deaths per year.50 In the
nited States, 1324 cases of malaria were

eported in 2004; all but 4 of those cases
ere imported. A total of 30 cases of ma-

aria were reported among pregnant
omen in the United States in 2004.51

ow detectable is the condition? In the
nited States, screening is not used be-

ause malaria is not endemic. Diagnosis
ests on clinical criteria and confirmation
f malaria through microscopy52 or re-
ently approved rapid diagnostic tests for
alaria antigens.53

ow effective are the current treatments?
uidelines exist for malaria infection

hat is diagnosed in the United States54

hat should be consulted. It is recom-
ended that treatment be initiated only
hen confirmed with laboratory testing.
reatment regimens vary based on the
isease severity, the species of malaria
hat was identified, and the region in
hich the disease was acquired (chloro-
uine resistant/sensitive). Specific regi-
ens are recommended for pregnant
omen.55

mpact of preconception care. The trav-
ler can reduce her risk of acquiring ma-
aria by following several preventive

pproaches that include personal pro- p

Supplement to DECEMBER 2008 Amer
ection to avoid infective mosquito bites
nd the use of antimalarial chemopro-
hylaxis.56 Women who are planning a
regnancy should be advised to (1) re-
ain indoors between dusk and dawn, if
osquitoes are active outdoors during

his time, (2) if outdoors at night, wear
ight-colored clothing, long sleeves, long
ants, shoes, and socks, (3) stay in well-
onstructed housing with air-condition-
ng and/or screens, (4) use permethrin-
mpregnated bed nets, and (5) use insect
epellents that contain N,N-diethyl-3-
ethylbenzamide (DEET) as needed.

ermethrin and DEET have been
hown to reduce the risk of malaria in-
ection and are considered safe in
regnancy.57-59

Antimalarial chemoprophylaxis should
e provided to women who are planning
pregnancy and traveling to malaria-en-
emic areas. For pregnant women who
ravel to areas with chloroquine-sensi-
ive Plasmodium falciparum malaria,
hloroquine has been used for malaria
hemoprophylaxis for decades with no
ocumented increase in birth defects.
or pregnant women who travel to areas
ith chloroquine-resistant P falciparum,
efloquine can be used for chemopro-

hylaxis during the second and third tri-
esters. For women in their first tri-
ester, most evidence suggests that
efloquine prophylaxis causes no signif-

cant increase in spontaneous abortions
r congenital malformations, if taken
uring this period. Because there is no
vidence that chloroquine and meflo-
uine are associated with congenital de-
ects when used for prophylaxis, the
DC does not recommend that women
ho are planning pregnancy need to wait
specific period of time after their use

efore becoming pregnant.60,61 The
afety of atovaquone/proguanil use in
arly pregnancy has not been estab-
ished, and doxycycline should be
voided in women who are planning a
regnancy. Primaquine should also be
voided because the drug may be passed
ransplacentally to a glucose-6-phos-
hate dehydrogenase– deficient fetus
nd cause hemolytic anemia in utero.
espite recent encouraging results, a

accine against malaria infection in

regnancy is currently unavailable.62
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ecommendations by other groups. The
DC publishes up-to-date information
n malaria prevention for travelers for
roviders for adults and pregnant wom-
n.63,64 In addition their online “Yellow
ook” can be consulted.

ecommendation. Women who are plan-
ing a pregnancy should be advised to
void travel to malaria-endemic areas. If
ravel cannot be deferred, the traveler
hould be advised to defer pregnancy
nd use effective contraception until
ravel is completed and to follow preven-
ive approaches. Antimalarial chemo-
rophylaxis should be provided to
omen who are planning a pregnancy

nd traveling to malaria-endemic areas.
trength of recommendation: C; quality of
vidence: III.

onorrhea
urden of suffering. According to the
DC in 2005, gonorrhea occurs in about
16 per 100,000 persons;65 infection
ith Neisseria gonorrhea is the second
ost common reportable disease in the
nited States. Some women with gonor-

hea can be asymptomatic; however,
onorrhea is a major cause of cervicitis
nd pelvic inflammatory disease.

omen with pelvic inflammatory dis-
ase are at risk for internal infections,
hronic pelvic pain, and damage to fallo-
ian tubes, which can cause infertility
nd increased risk of ectopic pregnan-
y.66 Gonorrhea in pregnancy is associ-
ted with chorioamnionitis, premature
upture of membranes, and preterm la-
or. Perinatal transmission to the infant
an result in severe conjunctivitis that
eads to blindness if untreated and,
arely, meningitis and endocarditis.66

ow detectable is the condition? A variety
f tests are available for the detection of
onorrhea that include culture, ampli-
ed nucleic acid assays, direct immuno-
uorescence, and direct hybridization

echniques. Sensitivity for amplification
ests ranges from 66.7-100%, and speci-
city ranges from 96.8-100%.66 Screen-

ng can be done in both men (from swabs
f the urethra) and women (from swabs
f the endocervix) or noninvasively in
rine samples with amplified nucleic

cid assays.67 p

302 American Journal of Obstetrics & Gynecology
ow effective are the current treatments? Ef-
ective treatment for uncomplicated
onorrhea is available, is updated regu-
arly, and can be accessed online.68 Re-
ently, because of resistance to quino-
ones, these agents are no longer
ecommended for treatment of gonor-
hea infection.69

mpact of preconception care. Men and
omen who are being treated for sexu-

lly transmitted infections should be
ounseled about the risk of infertility
hat is imposed by having sexually trans-

itted diseases. Neonatal infection may
esult in blindness, joint infections, or
lood infections. Currently, there are no
ata to support the greater effectiveness
f screening before pregnancy over
creening during pregnancy in prevent-
ng pregnancy-related complications.

ecommendations by other groups. The
SPSTF recommends screening women

pregnant or not) for gonorrhea infection
f risk factors exist.70 The CDC makes sim-
lar recommendations.

ecommendation. High-riskwomenshould
e screened for gonorrhea during a pre-
onception visit, and women who are in-
ected should be treated. Screening
hould also occur early during preg-
ancy and be repeated in high-risk
omen. Strength of recommendation: B;
uality of evidence: II-2.

hlamydia
urden of suffering. Chlamydia tracho-
atis is the most common bacterial sex-

ally transmitted infection in the United
tates. Approximately 3 million new
ases occur annually. Reported rates are
igher in women than men, probably be-
ause women are more likely to receive
outine health care encounters, which
nclude testing of asymptomatic individ-
als.71 Seventy to 90% of women are
symptomatic.71 If untreated, Chla-
ydia infection can lead to pelvic in-

ammatory disease, infertility, and an
ncreased risk of HIV infection. With re-
ation to pregnancy, Chlamydia infec-
ion is associated with ectopic pregnan-
ies, neonatal eye infections, and

neumonia. a

Supplement to DECEMBER 2008
ow detectable is the condition? Numer-
us testing options exist for Chlamydia

nfection. The newer antigen detection
ests may provide improved sensitivity,
ower expense, and timeliness of results
ver culture; a sensitivity of 70-80% and
specificity of 96-100% have been re-

orted for antigen detection tests.67

esting through urine specimens may
mprove access to and convenience of
esting.

ow effective are the current treatments?
well-designed randomized trial dem-

nstrated that screening women who are
t risk reduced the incidence of pelvic in-
ammatory disease from 28 per 1000
oman-years to 13 per 1000 woman-

ears and that the prevalence of chla-
ydial infection has declined in popula-

ions such as family planning clinics,
hich have been targeted by screening
rograms.67 Reinfection is common;
herefore, identification and treatment
f all sexual partners is warranted. Effec-
ive treatments for Chlamydia infection
re available from the CDC and are up-
ated regularly.

mpact of preconception care. Identifica-
ion and treatment before pregnancy has
he potential to reduce infertility and ec-
opic conceptions; identification and
reatment during pregnancy would be
ecessary to prevent neonatal eye infec-

ions and pneumonia. However, because
f the risk of infertility from Chlamydia
r gonorrhea infection, sexually active
ersons should be counseled to prevent
ransmission of sexually transmitted dis-
ases and screened regularly for asymp-
omatic infections.

ecommendations by other groups. The
SPSTF recommends screening non-
regnant women aged � 25 years and
lder women who are at high risk for
hlamydia infection as a strategy to pre-
ent pelvic inflammatory disease as an
A” level recommendation.71 Early
reatment leads to decreased risk of in-
ertility and ectopic pregnancy. They
tate that there is no evidence to support
creening of men.72 The CDC recom-

ends annual screening for Chlamydia
nfection for women who are at high risk

nd for all pregnant women.68 ACOG
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ecommends routine screening for chla-
ydial infection for all sexually active

dolescents and other asymptomatic
omen who are at high risk for infection.

ecommendation. All sexually active
omen aged � 25 and all women who

re at increased risk for infection with
hlamydia (including women with a his-

ory of sexually transmitted infection,
ew or multiple sexual partners, incon-
istent condom use, sex work, and drug
se) should be screened annually at en-
ounters before pregnancy. Strength of
ecommendation: A; quality of evidence:
-a, II-2.

yphilis
urden of suffering. The World Health
rganization estimates that 12 million
ew cases of syphilis occur annually. In
002, the CDC reported 32,000 cases of
yphilis. Syphilis has declined in both
omen and neonates. In adults, the clin-

cal presentation of syphilis ranges from
eing asymptomatic (latent syphilis) to

ocal symptoms as in primary syphilis
genital ulcers) to more widespread
ymptoms such as skin rash, lymphade-
opathy and mucocutaneous lesions
secondary syphilis) and finally to com-
lications that are associated with ter-
iary syphilis (gummatous lesions and
hose that involve the neurologic, visual,
nd auditory systems). Congenital syph-
lis can come with devastating complica-
ions that include stillbirth, premature
irth, neonatal death, developmental de-

ay, blindness, deafness, bone and teeth
bnormalities, and seizures.

ow detectable is the condition? Identifi-
ation of syphilis usually begins with a
onspecific nontreponemal test (Vene-
eal Disease Research Laboratory or
apid plasma reagin) with sensitivity that
anges from 80-85% for primary syphilis
o 90-95% for latent infection. These
ests, when positive, are usually followed
y a confirmatory treponemal test (fluo-
escent treponemal antibody-absorp-
ion treponema pallidum particle agglu-
ination assay). This combination of
ests has been used successfully in

creening programs. p
ow effective are the current treatments? An-
ibiotics (usually penicillin G) can be
sed successfully to treat all stages of
yphilis. Importantly, congenital syphilis
an be treated and prevented with treat-
ent early in pregnancy.68

mpact of preconception care. Preconcep-
ion screening for syphilis in high-risk
opulations is an important step in the
eduction of neonatal syphilis. Persons
ho are at risk for syphilis include men
ho have sex with men, persons in cor-

ectional facilities, commercial sex
orkers, persons who have sex with
igh-risk individuals, and persons who
re diagnosed with other sexually trans-
itted infections. Syphilis can be cured if

reated in its early stages. However, treat-
ent does not prevent reinfection. Even

f adequate treatment is established, re-
eat testing should occur during preg-
ancy in the first and third trimesters.
tudies show that most stillbirths occur
t about 30 weeks of gestation. There-
ore, even in unplanned pregnancies,
rompt and immediate treatment of
yphilis might decrease the risk of still-
irth and other perinatal morbidities.
erinatal morbidity and mortality rates
an be as high as 40% in women who are
ntreated. Preconception screening and

reatment may have the additional ad-
antage of avoiding costly and compli-
ated penicillin desensitization in pa-
ients with penicillin allergies.

ecommendations by other groups. The
S Preventive Services Task Force (USP-

TF) recommends screening all preg-
ant women for syphilis in the first tri-
ester (“A” level recommendation).
hey also recommend screening women
t high risk for infection (“A” level rec-
mmendation). Many states require
yphilis screening as a requirement to
btain a marriage license.73,74 The CDC
lso recommends screening pregnant
omen, with repeat screening in the

arly third trimester for those at high risk
including those with a positive test ear-
ier in pregnancy), or in areas with high

orbidity from syphilis.

ecommendation. High-risk women
hould be screened for syphilis during a

reconception visit, and women who are r

Supplement to DECEMBER 2008 Amer
nfected should be treated. Because the
SPSTF and CDC recommend screen-

ng all women during pregnancy for
yphilis, screening for syphilis immedi-
tely before conception is recom-
ended. Strength of recommendation: A;

uality of evidence: II-1.

erpes simplex virus
urden of suffering. At least 50 million
ersons in the United States have genital
erpes infection. Neonatal transmission
ccurs in approximately 1 in 3000 deliv-
ries. Forty percent of neonatal herpes
ases result in localized skin infections.
ncephalitis develops in 25% of cases,
ith the poorest prognosis for 25% of

nfected neonates who go on to have dis-
eminated disease that can affect multi-
le organ systems.

ow detectable is the condition? When a
atient has clinical symptoms and char-
cteristic lesions, the diagnosis is
traightforward; however, clinical diag-
oses should be confirmed with a cul-

ure. Although cultures have good spec-
ficity, sensitivity may be limited, as low
s 50% in some cases. PCR-based tests
ave higher sensitivity. Evidence of past

nfection may be detected through sero-
ogic testing.

ow effective are the current treatments?
reatment for HSV infection consists of
ntiviral therapy, which cannot eradicate
nfection. Instead, treatment is aimed at
educing symptoms, the duration of le-
ions, or the recurrence of lesions.

mpact of preconception care. The risk of
SV-2 sexual transmission can be re-

uced by the daily use of acyclovir or va-
acyclovir by an infected person.75,76

ouples with an infected male partner
hould be encouraged to consider sup-
ressive antiviral therapy as part of a
trategy to prevent transmission, in ad-
ition to consistent condom use and
voidance of sexual activity during re-
urrences. Most individuals with genital
erpes infection are asymptomatic, so it

s important to teach couples about the
igns and symptoms of genital herpes in-
ections.77 Women with a history of gen-
tal herpes should be counseled about the

isk of vertical transmission to the fetus

ican Journal of Obstetrics & Gynecology S303
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nd newborn child. Women who have
ctive lesions or prodromal symptoms at
he time of delivery are offered cesarean
elivery to reduce perinatal transmis-
ion. To reduce the risk of recurrence at
elivery and of cesarean delivery for
omen with a history of genital herpes,
rophylactic antiviral agents may be
sed from 36 weeks until delivery.78

oth HSV-1 and -2 can cause perinatal
nfection. Couples with a history of oro-
abial herpes should be counseled about
ood hygiene practices, because orola-
ial disease can also be transmitted to the
ewborn infant.

ecommendation by other groups. ACOG
ecommends cesarean delivery for women
ith active lesions during labor and possi-
le suppressive therapy late in gestation.
he USPSTF recommends against routine

erologic screening of pregnant women or
symptomatic adults. The CDC recom-
ends against routine serologic screening

or HSV in pregnant women and states
hat there is not sufficient evidence to sup-
ort routine suppression for women with a
istory of recurrent HSV.

ecommendation. During a preconcep-
ion visit, women with a history of geni-
al herpes should be counseled about the
isk of vertical transmission to the fetus
nd newborn child; those women with
o history should be counseled about
symptomatic disease and acquisition of
nfection. Although universal serologic
creening is not recommended in the
eneral population, type-specific sero-
ogic testing of asymptomatic partners of
ersons with genital herpes is recom-
ended. Strength of recommendation: B;

uality of evidence: II-1.

symptomatic bacteriuria
urden of suffering. Asymptomatic bac-

eriuria occurs in 3-8% of pregnant
omen and is a risk factor for low birth-
eight. Between 20% and 40% of preg-
ant women with asymptomatic bacteri-
ria without adequate treatment or

ollow-up experience acute pyelonephri-
is with an attendant increased risk of fe-
al death and morbidity.

ow detectable is the condition? Most

rine tests with immediate results (urine m

304 American Journal of Obstetrics & Gynecology
ipstick or direct microscopy) have poor
redictive values, which limits their use

n screening for asymptomatic bacteri-
ria. Urine culture, although more ex-
ensive and time-consuming, is the test
f choice for screening.

ow effective are the current treatments? Ap-
ropriate antibiotic treatment of bacte-
iuria is 90-95% effective in the preven-
ion of progression to pyelonephritis.

mpact of preconception care. Data are
ot consistent as to whether treatment
as a significant positive effect on birth-
eight or on gestational age at birth in
omen with asymptomatic bacteriuria
ho do not go on to have acute pyelone-
hritis. A review of 17 studies that inves-
igated the relationship between asymp-
omatic bacteriuria and low birthweight/
rematurity concluded that women with
symptomatic bacteriuria have an in-
reased rate of low birthweight/prema-
urity when compared with women with
terile urine. They also concluded from
he 8 randomized clinical studies that
ere available that women with asymp-

omatic bacteriuria who are treated have
lower rate of low birthweight than un-

reated women. There are no data to sug-
est that screening before pregnancy is
ore beneficial than screening and treat-

ng during pregnancy.

ecommendations by other groups. The
SPSTF concluded that early detection
f asymptomatic bacteriuria is of value
or pregnant women, but that screening
f asymptomatic adults is not justified
ecause of concerns that serious urinary
ract disorders are relatively uncommon,
he positive predictive value of screening
rinalysis is low, and the effectiveness
f early detection and treatment is
nproved.79

ecommendation. There have been no
tudies to show that women with asymp-
omatic bacteriuria who are identified
nd treated in the preconception period
ave lower rates of low birthweight
irths. Further, women often have per-
istent or recurrent bacteriuria despite
epeated courses of antibiotics; such re-
nfection frequently occurs within a few
onths of treatment. Thus, a woman 4
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ho is identified and treated for asymp-
omatic bacteriuria before conception

ust be screened again during preg-
ancy. For these reasons, screening for

his condition as part of routine precon-
eption care is not recommended.
trength of recommendation: E; quality of
vidence: II-1.

eriodontal disease
urden of suffering. Periodontal disease
ffects up to 40% of pregnant women,
ith a disproportionate burden among

ow income women. It has been pro-
osed that chronic infection and inflam-
ation around the teeth might stimulate
aternal or fetal responses that lead to

reterm birth. Two large prospective
tudies have shown that maternal peri-
dontal disease was associated with a 2-
o 7-fold increase in odds for preterm de-
ivery, with increasing risk for decreasing
estational age.80,81 Another similar pro-
pective study linked maternal peri-
dontal disease to preeclampsia.82

ow detectable is the condition? Peri-
dontal disease is detectable by a detailed
ral health examination that is performed
y trained dental professionals.

ow effective are the current treatments?
reatment of periodontal disease is
ighly effective in reducing the burden of
ral disease, but treatment during preg-
ancy has not yet been proved clearly to

mprove perinatal outcomes.

mpact of preconception care. Interven-
ional trials during pregnancy have dem-
nstrated consistently improved mater-
al oral health, but findings regarding
reterm birth risk reduction are conflict-

ng. A randomized study found some re-
uction in premature birth for women
ho had scaling and root planning dur-

ng pregnancy, compared with women
ho were treated with tooth cleaning

nd polishing, but the results were not
tatistically significant.81 A subsequent
hilean study did find benefit in a group
f women who were treated for peri-
dontal disease compared with women
ho were chosen randomly for treat-
ent after delivery.83 However, a recent

arge US multicenter trial that compared

07 women who were treated at � 21
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eeks of gestation to 405 women who
ere assigned randomly to treatment af-

er delivery found no reduction in pre-
erm birth at � 37 weeks of gestation,
lthough there was a trend for reduced
reterm birth at � 32 weeks of gesta-
ion.84 The current data cannot allow for

definitive conclusion regarding cause
nd effect between maternal periodontal
isease and preterm birth. Different
tudies have used different definitions of
eriodontal disease, and all the interven-
ion trials have initiated treatment after
he first trimester, which may be too late
o reduce the risk that is associated with
reterm birth. A randomized study of
reconception screening and treatment
f periodontal disease is needed.

ecommendations by other groups. The
merican Academy of Periodontology

ecommends that women who are preg-
ant or planning to become pregnant
ndergo a periodontal examination.85

he Canadian Task Force of Periodic
ealth Examination found fair (B level)

vidence for tooth brushing, good (A
evel) evidence for flossing to prevent
ingivitis, and fair (B level) evidence to
upport prophylaxis and scaling, de-
ending on periodontal status.86

ecommendation. There are no studies
hat have evaluated the role of precon-
eption or interconception screening
nd treatment of periodontal disease and
ts effect on reproductive outcomes.
outine screening and treatment of peri-
dontal disease during preconception
are is of considerable benefit to the
other but cannot yet be recommended

s having benefit for the fetus. Strength of
ecommendation: C; quality of evidence:
-b.

V
urden of suffering. BV results from a
hift in the normal vaginal bacterial flora
o 1 that is characterized by an increase in
ardnerella, Mycoplasma and anaerobic
acteria, and a decrease in Lactobacilli.87

V is a common cause of abnormal vag-
nal discharge. The true prevalence of BV
n the community is not known, but
tudies in academic medical centers and
ublic hospitals found that 9-23% of

regnant women had BV, with infection a
eing more common among African
merican women than white women.88

data synthesis supports the idea that
V organisms are found in the upper re-
roductive tract and contribute to the
isk for pelvic inflammatory disease.89

bservational studies consistently have
hown an association between BV and
dverse pregnancy outcomes that in-
lude preterm delivery (relative risk, 1.4-
.9), preterm premature rupture of
embranes (relative risk, 2.0-7.3), spon-

aneous abortion (relative risk, 1.3-2.0),
nd preterm labor (relative risk, 2.0-
.6).90-93 Studies that find a higher rela-
ive risk of preterm delivery for BV are
hose with the earliest gestational age for
V screening. The risk of preterm deliv-
ry is � 7-fold higher for women with
V at � 16 weeks of gestation and
reater than 4-fold higher for women
ith BV at � 20 weeks of gestation.94

ow detectable is the condition? The
ost common manner in which a diag-

osis of BV is made clinically is with the
msel criteria, which were developed to
valuate symptomatic women. The Am-
el criteria are (1) presence of a homog-
nous white discharge, (2) presence of an
mine or “fishy” odor (which may be ac-
entuated with the addition of KOH to
he specimen), (3) the presence of “clue
ells” on microscopy, and (4) a vaginal
uid of pH � 4.5. Three of the 4 criteria
ust be present to make a diagnosis of

V.95 Gram’s stain of vaginal discharge
an also be used to diagnose BV and of-
ers improved reproducibility and qual-
ty assurance, compared with the Amsel
riteria. The Gram’s stain method uses
he Nugent criteria and scores vaginal
ora from 1-10 on the basis of bacterial

ypes and quantities: 0-3, normal flora;
-6, intermediate abnormal flora; 7-10,
V.96 Although these criteria are used
ommonly in research settings, they are
ot practical for clinical settings, given

he need to prepare and critically read
ram’s stains.

ow effective are the current treatments? A
hort course of antibiotic therapy can al-
er the microflora imbalance that is asso-
iated with BV, but cure rates are vari-

ble and recurrences are common.97 A l
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eview of the evidence has established
hat the benefits of therapy for BV
mong nonpregnant women are the re-
ief of vaginal symptoms and signs of in-
ection and the reduction in the risk of
nfectious complications after induced
bortion or hysterectomy.89 Many ran-
omized controlled trials have investi-
ated whether treating BV during preg-
ancy improves pregnancy outcomes,
ith conflicting results.98-106 Results of
5 good-quality trials that involved 5888
omen are summarized in a recent
ochrane review.107 The Cochrane re-
iew concluded that there is little evi-
ence that screening and treating all
regnant women with asymptomatic BV
revents preterm delivery, but there is
ome suggestion that early screening and
reatment at � 20 weeks of gestation may
educe the risk of preterm delivery. The
eview also concluded that, among
omen with a previous preterm deliv-

ry, treatment does not affect the risk of a
ubsequent preterm delivery but is asso-
iated with a decrease in the risk of pre-
erm premature rupture of membranes.
urther support for the potential effec-
iveness of early screening and treatment
f BV among asymptomatic pregnant
omen comes from a recently presented

bstract from the Syracuse Healthy Start
roject.108 This project encouraged pro-
iders for pregnant women who reside in
igh-risk zip codes of Syracuse to screen

or and treat BV at the first prenatal care
isit. They report that premature deliv-
ry (11.4% vs 13.2%; P � .2), low birth-
eight (8.6% vs 11.5%; P � .02), deliv-

ry at � 32 weeks of gestation (2.1% vs
.4%; P � .001), and very low birth rate
1.9% vs 3.8%; P � .006) were lower in
he screened/treated group, compared
ith the unscreened group. First screen-

ng and treatment were at a median of 11
nd 14 weeks of gestation, respectively.

mpact of preconception care. To date, no
tudies have evaluated the role of pre-
onception or interconception screening
nd treatment of BV on subsequent
regnancy outcomes; this has been iden-
ified as an important area for future re-
earch, given its established association
ith preterm delivery. BV is a particu-
arly appealing risk factor to target, be-
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S

ause it is potentially preventable and
reatable. Furthermore, because of its
igher prevalence among black women,
he prevention and treatment of BV may
elp reduce at least part of the racial dis-
arity in preterm delivery.89 However,
he frequency of recurrence of BV and
he variable cure rate may be factors that
imit the value of preconception detec-
ion and treatment in terms of the erad-
cation of BV before a subsequent preg-
ancy. Because BV is common,
creening and treatment could subject a
ubstantial number of women to the in-
onvenience and minor side-effects of
ntibiotics. Although the regimens that
re used to treat BV generally are consid-
red safe in pregnancy, several studies do
aise the possibility of harm to some
omen or their infants. In 2 studies, a

ubgroup of women who did not have
V, but who received treatment with
etronidazole or clindamycin, experi-

nced trends toward higher incidence of
reterm delivery at � 34 weeks of gesta-
ion (12-13% vs 4-5%).109 In addition,
eonatal sepsis was increased signifi-
antly among women who received vag-
nal clindamycin therapy.110

ecommendations by other groups. Pres-
ntly, the USPSTF,111 the CDC,68 and
he ACOG112 do not recommend screen-
ng and treatment for BV among preg-
ant women of any risk category. The
SPSTF states that “there is good evi-
ence that screening and treatment of
V in asymptomatic women of average
isk does not improve outcomes such as
reterm labor or preterm birth” and rec-
mmends against routinely screening
verage-risk asymptomatic pregnant
omen for BV. The USPSTF goes on to

tate that there are “good-quality studies
ith conflicting results that screening

nd treatment of asymptomatic BV in
igh-risk pregnant women reduces the

ncidence of preterm delivery.” The
agnitude of benefit exceeded the risk in

everal studies,113,114 but the single larg-
st study reported no benefit among
igh-risk pregnant women.115 Thus, the
SPSTF concludes that the evidence is

nsufficient to recommend for or against
outinely screening high-risk pregnant

omen for BV. The USPSTF does pro- i

306 American Journal of Obstetrics & Gynecology
ide clinical considerations when mak-
ng decisions to screen and treat or not
nd states that, for women with a history
f preterm delivery, screening for BV is
n option, noting that the optimal
creening test for BV is not certain nor is
he optimal time to screen and the opti-

al treatment regimen. The 3 trials that
emonstrated a reduction in preterm de-

ivery screened in the second trimester
13-24 weeks of gestation) and used oral
etronidazole or oral metronidazole

nd erythromycin. Reasons for the con-
icting results are not clear but may in-
olve differences in other risk factors for
reterm delivery among enrolled
omen, which include variations in im-
unologic response to BV, or differ-

nces in drug regimens or timing of
herapy.116

ecommendation. There are no studies
hat evaluate the role of preconception
r interconception screening and treat-
ent for asymptomatic BV and its effect

n reproductive outcomes; such studies
re a high priority. Routine screening
nd treatment of BV among asymptom-
tic pregnant women of average risk
hould not be performed because of the
ack of demonstrated benefit and the
ossibility of adverse effects of treatment

or women without BV. For pregnant
omen with previous preterm delivery,

he inconsistent results of well-done
tudies prevent a clear recommendation
or or against screening; however, some
tudies support early screening and
reatment with a regimen containing
ral metronidazole. For women with
ymptomatic BV infection, treatment is
ppropriate for pregnant women and for
omen planning pregnancy. Strength of

ecommendation: D (for women without
revious preterm delivery), C (for
omen with previous preterm delivery);
uality of evidence: I-b.

BS
urden of suffering. The gastrointestinal

ract serves as the natural reservoir for
BS and is the likely source of vaginal

olonization. Genital tract colonization
s found in approximately 10-30% of
omen and can be transient, chronic, or
ntermittent. GBS is a common cause of c
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arly-onset neonatal sepsis (1700 cases in
he United States in 2001117) and menin-
itis and can be transmitted to the new-
orn infant by passage through a colo-
ized genital tract (0.4 cases per 1000 live
irths in 2006).118

ow detectable is the condition? Culture
f the lower vagina/rectum is done with
raditional laboratory methods and de-
ects lower tract colonization. Rapid tests
ave been produced but may not detect

ight colonization such that they have
ot been incorporated into screening
rograms.119 PCR techniques appear to
ave adequate sensitivity, but questions
rise regarding availability on a 24/7
asis.

ow effective are the current treatments? In-
rapartum antibiotics are 90% effective
t the prevention of early-onset neonatal
epsis.119

mpact of preconception care. Pregnant
omen should be screened for vaginal/

ectal GBS colonization at 35-37 weeks
f gestation. Women who are colonized
hould receive antibiotics in labor to re-
uce the risk of vertical transmission to
he newborn infant. There is no evidence
hat identification of genital tract coloni-
ation in the nonpregnant patient pro-
ides clinical benefit. In fact, even genital
ract colonization in early pregnancy is
ot predictive of neonatal GBS sepsis.120

ecommendations by other groups. The
DC has recommended a strategy of
niversal screening for genital coloniza-

ion by GBS at 35-37 weeks of gestation,
ith antibiotics in labor for those with
ositive cultures. This strategy has been
ndorsed by ACOG and other groups.
here are no recommendations for

creening nonpregnant adults.

ecommendation. Screening for GBS
olonization at a preconception visit is
ot indicated and should not be per-

ormed. Strength of recommendation: E;
uality of evidence: II-2.

omment
s discussed in this article, there is ample
vidence that clinicians should address
any infectious conditions in their pre-
onception care activities. Risk assessment,
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creening, and treatment for specific infec-
ions should be a component of precon-
eption care (strength of recommendation
f “A”) because there is convincing evi-
ence that treatment of these infections
efore pregnancy prevents infertility, ec-
opic implantation, and neonatal infec-
ions (Chlamydia); consequences to the
eveloping fetus (syphilis); or transmis-
ion of an infectious agent with potential
or chronic infection of the offspring
HIV). Infections with less strong recom-
endation (“B”) for consideration in pre-

onception care include the detection and
reatment of tuberculosis, gonorrheal in-
ection, and HSV in selected individuals.
hose infections that lack clear evidence

or inclusion in preconception care
strength of recommendation of “C”) in-
lude hepatitis C, toxoplasmosis, cytomeg-
lovirus, listeriosis, malaria, BV in women
ith previous preterm birth, and peri-
dontal disease. In some cases, such as for
oxoplasmosis, the interventions are pri-

arily patient education; it is unclear
hether the recommendation by a pro-
ider (to avoid certain foods and changing
at litter boxes) impacts patient behavior
r, ultimately, the pregnancy outcome. In
he case of periodontal disease and BV,
andomized trials that have been con-
ucted during pregnancy have had mixed
esults for the prevention of preterm birth,
lthough data that have evaluated the po-
ential impact of intervention in the pre-
onception period are altogether lacking.
iven the association of periodontal dis-

ase and BV with preterm birth in obser-
ational studies, trials to evaluate specifi-
ally the effect of preconception treatment
nterventions for these conditions are war-
anted. A number of infections have im-
ortant consequences during pregnancy
et should be excluded from preconcep-
ion care, for example with a “D” level rec-
mmendation for BV in those with no his-
ory of preterm birth and “E” level
ecommendations that include parvovi-
us, asymptomatic bacteriuria, and GBS
nfection. f

EFERENCES
. Revised guidelines for HIV counseling, test-

ng, and referral. MMWR Recomm Rep

001;50:1-58. s
. Revised guidelines for HIV counseling, test-
ng, and referral and revised recommendations
or HIV screening of pregnant women. MMWR
ecomm Rep 2001;(RR-19):59-85.
. Centers for Disease Control and Prevention

CDC). HIV testing among pregnant women:
nited States and Canada, 1998-2001.
MWR Morb Mortal Wkly Rep 2002;51:
013-6.
. Kilby JM. Human immunodeficiency disease:
CP PIER & AHFS DI essentials. Philadelphia:
merican College of Physicians; 2008.
. Connor EM, Sperling RS, Gelber R, et al. Re-
uction of maternal-infant transmission of hu-
an immunodeficiency virus type 1 with zidovu-
ine treatment: Pediatric AIDS Clinical Trials
roup Protocol 076 study group. N Engl J Med
994;331:1173-80.
. Ioannidis JP, Abrams EJ, Ammann A, et al.
erinatal transmission of human immunodefi-
iency virus type 1 by pregnant women with
NA virus loads �1000 copies/mL. J Infect Dis
001;183:539-45.
. Public Health Service Task Force. Recom-
endations for use of antiretroviral drugs in
regnant HIV-1-infected women for maternal
ealth and interventions to reduce perinatal
IV-1 transmission in the United States. Rock-
ille (MD): US Department of Health and Human
ervices; 2006.
. American College of Obstetricians and Gyne-
ologists Committee on Obstetric Practice.
COG committee opinion no.: 304, November
004: prenatal and perinatal human immuno-
eficiency virus testing: expanded recommen-
ations. Obstet Gynecol 2004;104:1119-24.
. Branson BM, Handsfield HH, Lampe MA, et
l. Revised recommendations for HIV testing of
dults, adolescents, and pregnant women in
ealth-care settings. MMWR Recomm Rep
006;55:1-17.
0. Chou R, Huffman L. Screening for human

mmunodeficiency virus: focused update of a
005 systematic evidence review for the U.S.
reventive services task force. Prepared for the
gency for Healthcare Research and Quality by

he Oregon Evidence-based Practice Center at
he Oregon Health and Science University,
ortland, Oregon, under Contract No. 290-02-
024, Task Order Number 1. AHRQ Publication
o. 07-0597-EF-1. Rockville, MD: Agency for
ealthcare Research and Quality. April 2007.
1. Recommendations for use of antiretroviral
rugs in pregnant HIV-1-infected women for
aternal health and interventions to reduce
erinatal HIV-1 transmission in the United
tates. MMWR Recomm Rep 2002;51:1-38.
2. Hawkins D, Blott M, Clayden P, et al. Guide-

ines for the management of HIV infection in
regnant women and the prevention of mother-
o-child transmission of HIV. HIV Med 2005;6
suppl):107-48.
3. Reinus JF, Leikin EL, Alter HJ, et al. Failure
o detect vertical transmission of hepatitis C vi-
us. Ann Intern Med 1992;117:881-6.
4. Moriya T, Sasaki F, Mizui M, et al. Transmis-

ion of hepatitis C virus from mothers to infants: t

Supplement to DECEMBER 2008 Amer
ts frequency and risk factors revisited. Biomed
harmacother 1995;49:59-64.
5. Bohman VR, Stettler RW, Little BB, Wendel
D, Sutor LJ, Cunningham FG. Seroprevalence
nd risk factors for hepatitis C virus antibody in
regnant women. Obstet Gynecol 1992;80:
09-13.
6. Strader DB, Wright T, Thomas DL, Seeff LB.
iagnosis, management, and treatment of hep-
titis C. Hepatology 2004;39:1147-71.
7. Zanetti AR, Tanzi E, Newell ML. Mother-to-

nfant transmission of hepatitis C virus. J Hepa-
ol 1999;31(suppl):96-100.
8. Guidelines for the investigation of contacts
f persons with infectious tuberculosis: recom-
endations from the National Tuberculosis
ontrollers Association and CDC. MMWR
ecomm Rep 2005;54:1-47.
9. International Union Against Tuberculosis
ommittee on Prophylaxis. Efficacy of various
urations of isoniazid preventive therapy for tu-
erculosis: five years of follow-up in the IUAT
rial. Bull World Health Organ 1982;60:555-64.
0. Jerant AF, Bannon M, Rittenhouse S. Iden-
ification and management of tuberculosis. Am
am Physician 2000;61:2667-78,2681-2.
1. American Thoracic Society. Targeted tu-
erculin testing and treatment of latent tubercu-

osis infection. MMWR Recomm Rep 2000;49:
-51.
2. Wilson CB, Remington JS. What can be
one to prevent congenital toxoplasmosis?
m J Obstet Gynecol 1980;138:357-63.
3. Lopez A, Dietz VJ, Wilson M, Navin TR,
ones JL. Preventing congenital toxoplasmo-
is. MMWR Recomm Rep 2000;49:59-68.
4. Krick JA, Remington JS. Toxoplasmosis in
he adult: an overview. N Engl J Med
978;298:550-3.
5. Fuccillo DA, Madden DL, Tzan N, Sever JL.
ifficulties associated with serological diagno-
is of Toxoplasma gondii infections. Diagn Clin
mmunol 1987;5:8-13.
6. American College of Obstetricians and Gy-
ecologists. ACOG practice bulletin: perinatal
iral and parasitic infections. Washington (DC):
he College; 2000.
7. Preventing congenital toxoplasmosis.
MWR Morb Mortal Weekly Rep 2000;49:
7-75.
8. Stagno S, Pass RF, Cloud G, et al. Primary
ytomegalovirus infection in pregnancy. Inci-
ence, transmission to fetus, and clinical out-
ome. JAMA 1986;256:1904-8.
9. Nigro G, Adler SP, La Torre R, Best AM.
assive immunization during pregnancy for
ongenital cytomegalovirus infection. N Engl
Med 2005;353:1350-62.
0. Onorato IM, Morens DM, Martone WJ,
tansfield SK. Epidemiology of cytomegaloviral

nfections: recommendations for prevention
nd control. Rev Infect Dis 1985;7:479-97.
1. Duff P. A thoughtful algorithm for the accu-
ate diagnosis of primary CMV infection in preg-
ancy. Am J Obstet Gynecol 2007;196:196-7.
2. Centers For Disease Control and Preven-

ion. Cytomegalovirus (CMV): pregnancy. Avail-

ican Journal of Obstetrics & Gynecology S307



a
h
3
a
a
D
3
L
p
c
r
2
3
1
3
G
m
1
3
m
c
S
3
h
l
M
3
n
A
(
4
g
t
7
4
a
c
p
1
4
E
a
n
P
4
A
a
s
4
a
a
o
O
4
Z
n
2
4
A
t
m
1
4
O
t
p
2

4
m
i
2
4
d
L
5
t
h
A
5
M
M
5
t
a
t
2
5
t
A
d
M
5
t
U
c
M
5
M
w
p
5
R
p
1
5
i
a
2
5
a
t
H
5
F
o
r
2
6
F
n
m
1
6
t
t
t
�
6
S
f
6
t
h

6
t
c
n
c
A
6
t
l
s
2
6
S
s
6
S
t
M
6
g
5
6
m
c
M
7
S
w
A
7
S
d
2
7
S
h
h
7
K
u
F
R
7
S
o
2
7
v
h
D
7
v
g
7
i
p
2
7
n
m
t
7
S
a
u
8

Supplement www.AJOG.org

S

ble at: http://www.cdc.gov/cmv/pregnancy.
tm. Accessed on March 23, 2008.
3. Siegman-Igra Y, Levin R, Weinberger M, et
l. Listeria monocytogenes infection in Israel
nd review of cases worldwide. Emerg Infect
is 2002;8:305-10.
4. Varma JK, Samuel MC, Marcus R, et al.
isteria monocytogenes infection from foods
repared in a commercial establishment: a
ase-control study of potential sources of spo-
adic illness in the United States. Clin Infect Dis
007;44:521-8.
5. Gellin BG, Broome CV. Listeriosis. JAMA
989;261:1313-20.
6. Craig S, Permezel M, Doyle L, Mildenhall L,
arland S. Perinatal infection with Listeria
onocytogenes. Aust N Z J Obstet Gynaecol
996;36:286-90.
7. Ross DS, Jones JL, Lynch MF. Toxoplas-
osis, cytomegalovirus, listeriosis, and precon-

eption care. Matern Child Health J 2006;10:
187-91.
8. Outbreak of listeriosis associated with
omemade Mexican-style cheese: North Caro-

ina, October 2000-January 2001. MMWR
orb Mortal Wkly Rep 2001;50:560-2.
9. American College of Obstetricians and Gy-
ecologists. ACOG patient education pamphlet
P001: nutrition during pregnancy. Washington

DC): The College; 2007.
0. Rodis JF, Hovick TJ Jr, Quinn DL, Rosen-
ren SS, Tattersall P. Human parvovirus infec-
ion in pregnancy. Obstet Gynecol 1988;72:
33-8.
1. Rodis JF, Quinn DL, Gary GW Jr, et al. Man-
gement and outcomes of pregnancies compli-
ated by human B19 parvovirus infection: a
rospective study. Am J Obstet Gynecol
990;163:1168-71.
2. Enders M, Weidner A, Zoellner I, Searle K,
nders G. Fetal morbidity and mortality after
cute human parvovirus B19 infection in preg-
ancy: prospective evaluation of 1018 cases.
renat Diagn 2004;24:513-8.
3. Schild RL, Bald R, Plath H, Eis-Hubinger
M, Enders G, Hansmann M. Intrauterine man-
gement of fetal parvovirus B19 infection. Ultra-
ound Obstet Gynecol 1999;13:161-6.
4. Rodis JF, Borgida AF, Wilson M, et al. Man-
gement of parvovirus infection in pregnancy
nd outcomes of hydrops: a survey of members
f the Society of Perinatal Obstetricians. Am J
bstet Gynecol 1998;179:985-8.
5. Levy R, Weissman A, Blomberg G, Hagay
J. Infection by parvovirus B 19 during preg-
ancy: a review. Obstet Gynecol Surv 1997;52:
54-9.
6. Rodis JF, Rodner C, Hansen AA, Borgida
F, Deoliveira I, Shulman Rosengren S. Long-

erm outcome of children following maternal hu-
an parvovirus B19 infection. Obstet Gynecol
998;91:125-8.
7. Nagel HT, de Haan TR, Vandenbussche FP,
epkes D, Walther FJ. Long-term outcome af-

er fetal transfusion for hydrops associated with
arvovirus B19 infection. Obstet Gynecol.

007;109:42-7. D

308 American Journal of Obstetrics & Gynecology
8. Okoko BJ, Enwere G, Ota MO. The epide-
iology and consequences of maternal malar-

a: a review of immunological basis. Acta Trop
003;87:193-205.
9. Desai M, ter Kuile FO, Nosten F, et al. Epi-
emiology and burden of malaria in pregnancy.
ancet Infect Dis 2007;7:93-104.
0. Centers for Disease Control and Preven-
ion. Malaria during pregnancy. Available at:
ttp://www.cdc.gov/malaria/pregnancy.htm.
ccessed March 23, 2008.
1. Skarbinski J, James EM, Causer LM, et al.
alaria surveillance: United States, 2004.
MWR Surveill Summ 2006;55:23-37.
2. Centers for Disease Control and Preven-
ion. Malaria: diagnosis–microscopy. Available
t: http://www.cdc.gov/malaria/diagnosis_
reatment/microscopy.htm. Accessed March
3, 2008.
3. Centers for Disease Control and Preven-
ion. Malaria: Diagnosis–rapid diagnostic test.
vailable at: http://www.cdc.gov/malaria/
iagnosis_treatment/diagnosis_rdt.htm. Accessed
arch 23, 2008.
4. Centers for Disease Control and Preven-
ion. Guidelines for treatment of malaria in the
nited States. Available at: http://www.
dc.gov/malaria/pdf/treatmenttable.pdf. Accessed
arch 23, 2008.
5. Centers for Disease Control and Prevention.
alaria treatment guidelines. Available at: http://
ww.cdc.gov/malaria/pdf/clinicalguidance.
df. Accessed March 23, 2008.
6. Menendez C, D’Alessandro U, ter Kuile FO.
educing the burden of malaria in pregnancy by
reventive strategies. Lancet Infect Dis 2007;7:
26-35.
7. Koren G, Matsui D, Bailey B. DEET-based

nsect repellents: safety implications for children
nd pregnant and lactating women. CMAJ
003;169:209-12.
8. McGready R, Hamilton KA, Simpson JA, et
l. Safety of the insect repellent N,N-diethyl-M-
oluamide (DEET) in pregnancy. Am J Trop Med
yg 2001;65:285-9.
9. Gamble C, Ekwaru PJ, Garner P, ter Kuile
O. Insecticide-treated nets for the prevention
f malaria in pregnancy: a systematic review of
andomized controlled trials. PLoS Med
007;4:e107.
0. Ward SA, Sevene EJ, Hastings IM, Nosten
, McGready R. Antimalarial drugs and preg-
ancy: safety, pharmacokinetics, and phar-
acovigilance. Lancet Infect Dis 2007;7:
36-44.
1. Centers for Disease Control and Preven-
ion. Preconception planning, pregnancy and
ravel. Available at: http://www2.ncid.cdc.gov/
ravel/yb/utils/ybGet.asp?section�special&obj
pregnant.htm. Accessed March 23, 2008.
2. Greenwood B, Alonso P, ter Kuile FO, Hill J,
teketee RW. Malaria in pregnancy: priorities

or research. Lancet Infect Dis 2007;7:169-74.
3. Centers for Disease Control and Preven-
ion. Travelers’ health: malaria. Available at:
ttp://wwwn.cdc.gov/travel/contentMalaria

rugsHC.aspx. Accessed March 24, 2008. M

Supplement to DECEMBER 2008
4. Centers for Disease Control and Preven-
ion. Travelers’ health—information for health
are providers: preventing malaria in the preg-
ant woman. Available at: http://wwwn.
dc.gov/travel/contentMalariaPregnantHC.aspx.
ccessed March 24, 2008.
5. Centers for Disease Control and Preven-
ion: Division of STD Prevention. STD surveil-
ance 2006. Available at: http://www.cdc.gov/
td/stats/Tables/Table1.htm. Accessed March
4, 2008.
6. US Preventive Services Task Force.
creening for gonorrhea: recommendation
tatement. Ann Fam Med 2005;3:263-7.
7. Johnson RE, Newhall WJ, Papp JR, et al.
creening tests to detect Chlamydia trachoma-

is and Neisseria gonorrhoeae infections: 2002.
MWR Recomm Rep 2002;51:1-38.
8. Sexually transmitted diseases treatment
uidelines, 2006. MMWR Recomm Rep 2006;
5:38-49.
9. Updated recommended treatment regi-
ens for gonococcal infections and associated

onditions: United States, April 2007. MMWR
orb MortalWeekly Rep 2007;56:332-6.
0. US Preventive Services Task Force.
creening for gonorrhea. Available at: http://
ww.ahrq.gov/clinic/uspstf/uspsgono.htm.
ccessed March 24, 2008.
1. US Preventive Services Task Force.
creening for chlamydial infection: recommen-
ations and rationale. Am J Prev Med
001;20:90-4.
2. US Preventive Services Task Force.
creening for chlamydial infection. Available at:
ttp://www.ahrq.gov/clinic/uspstf/uspschlm.
tm. Accessed March 24, 2008.
3. Nelson HD, Glass N, Huffman L, Villemyer
, Hamilton A. Screening for syphilis: a brief
pdate for the US Preventive Services Task
orce. Rockville (MD): Agency for Healthcare
esearch and Quality; 2004.
4. US Preventive Services Task Force.
creening for syphilis. Washington (DC): Office
f Disease Prevention and Health Promotion;
004.
5. Gupta R, Wald A, Krantz E, et al. Valacyclo-
ir and acyclovir for suppression of shedding of
erpes simplex virus in the genital tract. J Infect
is 2004;190:1374-81.
6. Corey L, Wald A, Patel R, et al. Once-daily
alacyclovir to reduce the risk of transmission of
enital herpes. N Engl J Med 2004;350:11-20.
7. Xu F, Sternberg MR, Kottiri BJ, et al. Trends

n herpes simplex virus type 1 and type 2 sero-
revalence in the United States. JAMA
006;296:964-73.
8. American College of Obstetricians and Gy-
ecologists. ACOG practice bulletin. No.: 82:
anagement of herpes in pregnancy. Washing-

on (DC): The College; 2000.
9. US Preventive Services Task Force.
creening for asymptomatic bacteriuria. Avail-
ble at: http://www.ahrq.gov/clinic/uspstf/
spsbact.htm. Accessed October 20, 2008.
0. Offenbacher S, Lieff S, Boggess KA, et al.

aternal periodontitis and prematurity: part I:

http://www.cdc.gov/cmv/pregnancy.htm
http://www.cdc.gov/cmv/pregnancy.htm
http://www.cdc.gov/malaria/pregnancy.htm
http://www.cdc.gov/malaria/pregnancy.htm
http://www.cdc.gov/malaria/diagnosis_treatment/microscopy.htm
http://www.cdc.gov/malaria/diagnosis_treatment/microscopy.htm
http://www.cdc.gov/malaria/diagnosis_treatment/diagnosis_rdt.htm
http://www.cdc.gov/malaria/diagnosis_treatment/diagnosis_rdt.htm
http://www.cdc.gov/malaria/pdf/treatmenttable.pdf
http://www.cdc.gov/malaria/pdf/treatmenttable.pdf
http://www.cdc.gov/malaria/pdf/clinicalguidance.pdf
http://www.cdc.gov/malaria/pdf/clinicalguidance.pdf
http://www.cdc.gov/malaria/pdf/clinicalguidance.pdf
http://www2.ncid.cdc.gov/travel/yb/utils/ybGet.asp?section=special%26obj=pregnant.htm
http://www2.ncid.cdc.gov/travel/yb/utils/ybGet.asp?section=special%26obj=pregnant.htm
http://www2.ncid.cdc.gov/travel/yb/utils/ybGet.asp?section=special%26obj=pregnant.htm
http://wwwn.cdc.gov/travel/contentMalariaDrugsHC.aspx
http://wwwn.cdc.gov/travel/contentMalariaDrugsHC.aspx
http://wwwn.cdc.gov/travel/contentMalariaPregnantHC.aspx
http://wwwn.cdc.gov/travel/contentMalariaPregnantHC.aspx
http://wwwn.cdc.gov/travel/contentMalariaPregnantHC.aspx
http://www.cdc.gov/std/stats/Tables/Table1.htm
http://www.cdc.gov/std/stats/Tables/Table1.htm
http://www.ahrq.gov/clinic/uspstf/uspsgono.htm
http://www.ahrq.gov/clinic/uspstf/uspsgono.htm
http://www.ahrq.gov/clinic/uspstf/uspsgono.htm
http://www.ahrq.gov/clinic/uspstf/uspschlm.htm
http://www.ahrq.gov/clinic/uspstf/uspschlm.htm
http://www.ahrq.gov/clinic/uspstf/uspsbact.htm
http://www.ahrq.gov/clinic/uspstf/uspsbact.htm


o
r
8
P
o
2
8
B
d
f
2
8
t
b
a
2
8
e
r
1
8
F
W
s
t
8
o
C
C
8
S
H
n
1
8
t
J
c
8
C
a
v
a
(
9
A
t
G
9
Y
n
n
9
a
p
V
N
9
M
t
s
B
9
K
n

m
1
9
E
d
l
9
o
a
t
9
t
n
9
t
s
t
9
P
b
O
1
T
t
E
1
1
R
d
p
b
t
1
e
c
n
1
a
p
m
O
1
a
t
t
r
d
1
B
r
r
c
1
E
r
w
r
L
1
A
p
C
1
K

A
C
P
1
P
t
r
A
1
a
r
l
1
1
F
n
J
A
p
x
1
G
s
c
n
2
1
D
p
r
N
1
m
p
p
O
1
M
n
s
D
U
1
c
t
t
e
1
t
f
h
p
1
t
r
g
w
g
1
c
5
1
C
n

www.AJOG.org Supplement
bstetric outcome of prematurity and growth
estriction. Ann Periodontol 2001;6:164-74.
1. Jeffcoat MK, Hauth JC, Geurs NC, et al.
eriodontal disease and preterm birth: results
f a pilot intervention study. J Periodontol
003;74:1214-8.
2. Boggess KA, Lieff S, Murtha AP, Moss K,
eck J, Offenbacher S. Maternal periodontal
isease is associated with an increased risk

or preeclampsia. Obstet Gynecol 2003;101:
27-31.
3. Lopez NJ, Smith PC, Gutierrez J. Periodon-
al therapy may reduce the risk of preterm low
irth weight in women with periodontal disease:
randomized controlled trial. J Periodontol

002;73:911-24.
4. Michalowicz BS, Hodges JS, DiAngelis AJ,
t al. Treatment of periodontal disease and the
isk of preterm birth. N Engl J Med 2006;355:
885-94.
5. American Academy of Periodontology Task
orce on Periodontal Treatment of Pregnant
omen. American Academy of Periodontology

tatement regarding periodontal management of
he pregnant patient. J Periodontol 2004;75:495.
6. Ismail AI, Lewis DW, Dingle JL. Prevention
f periodontal disease. In: Canadian Guide to
linical Preventive Health Care. Ottawa: Health
anada; 1994.
7. Hillier SL, Krohn MA, Rabe LK, Klebanoff
J, Eschenbach DA. The normal vaginal flora,
2O2-producing lactobacilli, and bacterial vagi-
osis in pregnant women. Clin Infect Dis
993;16(suppl):S273-81.
8. Lamont RF, Fisk NM. The role of infection in

he pathogenesis of preterm labour. In: Studd
WW, editor. Progress in obstetrics and gynae-
ology.vol10.London:ChurchillLivingstone;1993.
9. Koumans E, Markowitz LE, Hogan V, for the
DC BV Working Group. Indications for therapy
nd treatment recommendations for bacterial
aginosis in nonpregnant and pregnant women:

synthesis of data. Clin Infect Dis 2002;35
suppl):S152-72.
0. McGregor JA, French JI, Richter R, et al.
ntenatal microbiologic and maternal risk fac-

ors associated with prematurity. Am J Obstet
ynecol 1990;163:1465-73.
1. Kurki T, Sivonen A, Renkonen OV, Savia E,
likorkala O. Bacterial vaginosis in early preg-
ancy and pregnancy outcome. Obstet Gy-
ecol 1992;80:173-7.
2. Hillier SL, Nugent RP, Eschenbach DA, et
l. Association between bacterial vaginosis and
reterm delivery of a low-birth-weight infant: the
aginal Infections and Prematurity Study group.
Engl J Med 1995;333:1737-42.

3. Hay PE, Lamont RF, Taylor-Robinson D,
organ DJ, Ison C, Pearson J. Abnormal bac-

erial colonisation of the genital tract and sub-
equent preterm delivery and late miscarriage.
MJ 1994;308:295-8.
4. Leitich H, Bodner-Adler B, Brunbauer M,
aider A, Egarter C, Husslein P. Bacterial vagi-

osis as a risk factor for preterm delivery: a c
eta-analysis. Am J Obstet Gynecol 2003;189:
39-47.
5. Amsel R, Totten PA, Spiegel CA, Chen KC,
schenbach D, Holmes KK. Nonspecific vaginitis:
iagnostic criteria and microbial and epidemio-

ogic associations. Am J Med 1983;74:14-22.
6. Nugent RP, Krohn MA, Hillier SL. Reliability
f diagnosing bacterial vaginosis is improved by
standardized method of gram stain interpre-

ation. J Clin Microbiol 1991;29:297-301.
7. Hay PE, Morgan DJ, Ison CA, et al. A longi-
udinal study of bacterial vaginosis during preg-
ancy. BJOG 1994;101:1048-53.
8. Kiss H, Petricevic L, Husslein P. Prospec-
ive randomised controlled trial of an infection
creening programme to reduce the rate of pre-
erm delivery. BMJ 2004;329:371.
9. Lamont RF, Duncan SL, Mandal D, Bassett
. Intravaginal clindamycin to reduce preterm
irth in women with abnormal genital tract flora.
bstet Gynecol 2003;101:516-22.
00. Guaschino S, Ricci E, Franchi M, et al.
reatment of asymptomatic bacterial vaginosis
o prevent pre-term delivery: a randomised trial.
ur J Obstet Gynecol Reprod Biol 2003;110:
49-52.
01. Kekki M, Kurki T, Pelkonen J, Kurkinen-
aty M, Cacciatore B, Paavonen J. Vaginal clin-
amycin in preventing preterm birth and peri-
artal infections in asymptomatic women with
acterial vaginosis: a randomized, controlled
rial. Obstet Gynecol 2001;97:643-8.
02. Kurkinen-Raty M, Vuopala S, Koskela M,
t al. A randomised controlled trial of vaginal
lindamycin for early pregnancy bacterial vagi-
osis. BJOG 2000;107:1427-32.
03. Rosenstein IJ, Morgan DJ, Lamont RF, et
l. Effect of intravaginal clindamycin cream on
regnancy outcome and on abnormal vaginal
icrobial flora of pregnant women. Infect Dis
bstet Gynecol 2000;8:158-65.
04. Vermeulen GM, Bruinse HW. Prophylactic
dministration of clindamycin 2% vaginal cream
o reduce the incidence of spontaneous pre-
erm birth in women with an increased recur-
ence risk: a randomised placebo-controlled
ouble-blind trial. BJOG 1999;106:652-7.
05. McGregor JA, French JI, Jones W, et al.
acterial vaginosis is associated with prematu-

ity and vaginal fluid mucinase and sialidase:
esults of a controlled trial of topical clindamycin
ream. Am J Obstet Gynecol 1994;170:1048-60.
06. Ugwumadu A, Manyonda I, Reid F, Hay P.
ffect of early oral clindamycin on late miscar-
iage and preterm delivery in asymptomatic
omen with abnormal vaginal flora and bacte-

ial vaginosis: a randomised controlled trial.
ancet 2003;361:983-8.
07. McDonald HM, Brocklehurst P, Gordon A.
ntibiotics for treating bacterial vaginosis in
regnancy. Cochrane Database Syst Rev 2007:
D000262.
08. Koumans EH, Lane SD, Aubry R, DeMott
, Berman S, Webster NJ. Evaluation of the BV

omponent of Syracuse’s Healthy Start Project. A

Supplement to DECEMBER 2008 Amer
bstract presented at MCH Epidemiology
onference at Centers for Disease Control and
revention. Atlanta, GA, Dec. 6, 2006.
09. McGregor JA, French JI, Parker R, et al.
revention of premature birth by screening and

reatment for common genital tract infections:
esults of a prospective controlled evaluation.
m J Obstet Gynecol 1995;173:157-67.
10. Joesoef MR, Hillier SL, Wiknjosastro G, et
l. Intravaginal clindamycin treatment for bacte-
ial vaginosis: effects on preterm delivery and
ow birth weight. Am J Obstet Gynecol
995;173:1527-31.
11. United States Preventive Services Task
orce. Screening for Bacterial vaginosis in preg-
ancy: recommendations and rationale. Internet
ournal of Gynecology and Obstetrics 2002;1.
vailable at: http://www.ispub.com/ostia/index.
hp?xmlFilePath�journals/ijgo/vol1n2/vaginosis.
ml. Accessed March 1, 2008.
12. American College of Obstetricians and
ynecologists. Practice bulletin no.: 31: as-
essment of risk factors for preterm birth: clini-
al management guidelines for obstetrician-gy-
ecologists. Washington, DC: The College;
001.
13. Hauth JC, Goldenberg RL, Andrews WW,
uBard MB, Copper RL. Reduced incidence of
reterm delivery with metronidazole and eryth-
omycin in women with bacterial vaginosis.

Engl J Med 1995;333:1732-6.
14. Morales WJ, Schorr S, Albritton J. Effect of
etronidazole in patients with preterm birth in
receding pregnancy and bacterial vaginosis: a
lacebo-controlled, double-blind study. Am J
bstet Gynecol 1994;171:345-9.
15. Carey JC, Klebanoff MA, Hauth JC, et al.
etronidazole to prevent preterm delivery in preg-

ant women with asymptomatic bacterial vagino-
is: National Institute of Child Health and Human
evelopment Network of Maternal-Fetal Medicine
nits. N Engl J Med 2000;342:534-40.
16. Larsson PG, Bergstrom M, Forsum U, Ja-
obsson B, Strand A, Wolner-Hanssen P. Bac-
erial vaginosis: transmission, role in genital
ract infection and pregnancy outcome: an
nigma. APMIS 2005;113:233-45.
17. Centers for Disease Control and Preven-
ion. Group B strep prevention: general public:
requently asked questions. Available at:
ttp://www.cdc.gov/groupBstrep/general/gen_
ublic_faq.htm. Accessed March 24, 2008.
18. Centers for Disease Control and Preven-
ion. Active bacterial core surveillance (ABCs)
eport emerging infections program network
roup B streptococcus, 2006. Available at: http://
ww.cdc.gov/ncidod/dbmd/abcs/survreports/
bs06.pdf. Accessed March 24, 2008.
19. Prevention of perinatal group B strepto-
occal disease. MMWR Recomm Rep 2002;
1:1-28.
20. Regan JA, Klebanoff MA, Nugent RP, et al.
olonization with group B streptococci in preg-
ancy and adverse outcome: VIP Study group.

m J Obstet Gynecol 1996;174:1354-60.

ican Journal of Obstetrics & Gynecology S309

http://www.ispub.com/ostia/index.php?xmlFilePath=journals/ijgo/vol1n2/vaginosis.xml
http://www.ispub.com/ostia/index.php?xmlFilePath=journals/ijgo/vol1n2/vaginosis.xml
http://www.ispub.com/ostia/index.php?xmlFilePath=journals/ijgo/vol1n2/vaginosis.xml
http://www.cdc.gov/groupBstrep/general/gen_public_faq.htm
http://www.cdc.gov/groupBstrep/general/gen_public_faq.htm
http://www.cdc.gov/ncidod/dbmd/abcs/survreports/gbs06.pdf
http://www.cdc.gov/ncidod/dbmd/abcs/survreports/gbs06.pdf
http://www.cdc.gov/ncidod/dbmd/abcs/survreports/gbs06.pdf

	The clinical content of preconception care: infectiousdiseases in preconception care
	HIV
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Hepatitis C
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Tuberculosis
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Toxoplasmosis
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Cytomegalovirus
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by others
	Recommendation

	Listeriosis
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Parvovirus or fifth disease
	Burden of suffering
	Howdetectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Malaria
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Gonorrhea
	Burden of suffering
	Howdetectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Chlamydia
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Syphilis
	Burden of suffering
	How detectable is the condition?
	Howeffective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Herpes simplex virus
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendation by other groups
	Recommendation

	Asymptomatic bacteriuria
	Burden of suffering
	How detectable is the condition?
	Howeffective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Periodontal disease
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	BV
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	GBS
	Burden of suffering
	How detectable is the condition?
	How effective are the current treatments?
	Impact of preconception care
	Recommendations by other groups
	Recommendation

	Comment
	REFERENCES


